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"Optimization of ceramic packages including thermal via-hole for light emitting diode"
Thermal via holes must be designed to emit the high heat flux generated from high power light emitting diodes
(HP LEDs) that are 1000 times smaller than conventional electronics devices such as central processing unit
(CPU). Therefore, it is important to layout via holes in accordance with the kinds of the devices. In this paper, we
compare the performance of the packages with the three classes of via holes by verifying thermal resistance by
using MicRed T3Ster and FLIR IR Camera. It is demonstrated that the large via hole beneath high power light
emitting diode is superior to many scattered via holes under condition of the similar amount of silver paste for via
filling. Detailed thermal performance is analyzed using CFD (computational fluid dynamics) technology and then
verified with thermal resistance and heat distribution in printed circuit board (PCB) where light emitting diode
(LED) packaging without the encapsulating material is implemented and then, the evaluation and the
compensation of the errors for the process factor of the simulation are simultaneously accomplished. Thermal
resistance of the packages with HEP (heat emission pole) is 5 ~ 13.8 times smaller than the others. The
calculation formula of thermal conductivity is improved into a new equivalent formula with the device size,
package size and the overlap area. The optimized via hole decreases the manufacturing cost while it increases
the efficiency of the heat emission. [C1528]

"Six sigma methodology in improving assembly yield of high-power and high-brightness ligth-
emitting diodes packages for automotive application"
Six sigma methodology had been adopted by various companies such as Motorola, General Electric and
Honeywell to improve quality of the product. Six sigma methodology is a systematic, well-disciplined and
scientific-driven famous approach to improve process and reduce defeat. Package development and assembly of
high power and high brightness LED for automotive application is a challenging task. It involves various new
technologies and processes to enable the assembly of high performance LED package with stringent reliability,
thermal, optical and quality requirement. The six sigma project improvement in this paper involves defects
reduction in processes of multi-array thermosonic gold to gold interconnects bonding, ceramic substrate to lead
frame AuSn eutetic bonding and aluminum ribbon bonding. This paper will discuss every steps involved in
DMAIC approach for six sigma methodology. The yield of the processes involved in six sigma project charter
scopes had improved after completion of the six sigma project. The result from yield compilation indicates six
sigma approach can help company in term of quality management and business growth. [C1529]

"Developing bright and color-saturated quantum dot light emitting diodes towards next generation
displays and solid state lighting"
We report in this conference of our recently developed red, orange, yellow, green and blue Quantum dot light-
emitting diodes (Qdot-LEDs)-LEDs with high brightness, high efficiency, saturated color and long lifetime.
[C1530]

"New field sequential color displays with transient LCD modes"
A new configuration called stressed splay twist (SST) mode is proposed. Such device has much stronger
transient effect than conventional TN mode. By using this dynamic approach, the true steady state-to-steady
state response time of the liquid crystal can be ignored. The transient response time is used, in conjunction with
the pulsed light source. A QVGA FSC displays prototype using SST mode is demonstrated. [C1531]

"Exciton migration in organic LEDs and solar cells"
Triplet exciton migration is a very important process for both organic LEDs and photovoltaics. We have explored
a number of new materials in both OLEDs and OPVs and examined triplet exciton migration in these solids.
[C1532]
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"Design of exponential stage for organic pixel addressing"
This paper presents a new approach for driving an organic light emitting diode (OLED) pixel circuit using organic
thin film transistor (OTFT). Depending on the linear relation between the current passing through the OLED and
its luminosity and relying on Weber's law which states that the sensation of the eye to the change in brightness
is logarithmic to the change itself an improved column driver is proposed. An exponential stage is added to the
column driver after the digital to analog converter (DAC) block to supply the pixel circuit with exponential current.
The design is done with OTFT (n-type and p-type). The model is extracted according to the current technology
of organic electronics. [C1533]

"Investigation of using the organic thin film transistors in the pixel circuit of the active matrix organic
light emitting diode flat panel display"
Organic technology is having some limitations like threshold voltage variation and mobility degradation of the
organic thin film transistors and the organic light emitting diode luminance degradation. In this paper, a voltage
programming pixel circuit for active-matrix OLED display is investigated. The circuit is compensating for the
OTFT threshold voltage variation and mobility degradation. Compensation for the OLED luminance degradation
is also provided. The circuit is studied and simulated using PSPICE to verify the results. [C1534]

"GaN based active matrix light emitting diode array by flip-chip technology"
This paper reports the first GaN based active matrix light emitting diode (AMLED) array. The array, fabricated by
CMOS compatible process and flip-chip technology, can control the LED pixel individually and exhibit excellent
emission uniformity. [C1535]

"The structure optimization for high-efficiency white organic light-emitting diodes"
The authors have demonstrated the structure optimization for high-efficiency white organic light-emitting diodes
(WOLEDs) using codoped blue emitting layers with different functional materials or hybrid-spacer between
emitting layers. The optimized WOLEDs characteristics showed the maximum external quantum efficiency of
11.8%, the maximum luminous efficiency of 25.29 cd/A, and Commission Internationale de I'Eclairage
coordinates of (x = 0.37, y = 0.38), respectively. [C1536]

"Optical and thermal analysis for a modified flip-chip Light Emitted Diode"
The proposed design for modified flip-chip LED (light emitting diode) has average coupling efficiency of 49.6%
for misalignment of 0.4~3 mm. The designed ambient environment also improves the thermal efficiency by factor
of 1.6. [C1537]

"ZnO nanorods/P3HT nanocomposite film light emitting diodes"
We report electroluminescence from ZnO nanorod-based devices prepared by the hydrothermal method. The
devices composed of ZnO nanorods and P3HT, in which ZnO acts as an n-type material and P3HT acts as a p-
type material. [C1538]

"Research of penetration radiation photomedically LED actuator into biological cloths"
In given work presented the results of experimental descriptions researches of direct medically-diagnostic light
devices stream photo medically of technologies attached to passing by it of environment of typical biological
cloths. [C1539]

"A fiber-and-LED based vehicle headlamp"
A novel vehicle headlamp structure is presented. It delivers light rays from plural LEDs via a fiber to the
headlamp to form a legal low-beam pattern with a predicted optical efficiency of 45%. [C1540]

"Layout design of LEDs in an LED-based lighting system with a conventional Fresnel lens to
optimize the illuminance and uniformity by using Genetic Algorithm and Tabu Search"
To let the economic and popular conventional Fresnel lens be available to a lighting system with multiple LEDs,
we develop an efficient genetic algorithm to arrange LEDs' locations and a tabu search algorithm to adjust their
orientations to optimize illuminance and uniformity of a multiple-LED lighting system. [C1541]
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"The novel design of direct LED backlight with lens caps and parabolic reflectors"
A novel design of direct LED backlight is presented. The module is composed of white light LEDs, parabolic
reflectors and novel lens caps. The predicted uniformity is up to 92%. [C1542]

"An AOI algorithm for PCB based on feature extraction"
With the development of the micro-electronic industry, electronical components assembled on the printed circuit
board (PCB) become more and more microsize and its mounted density is increasing. It is out of date to depend
on manual inspection to assure the joints quality. Instead, automated optical inspection (AOI) for solder joints
based on the machine vision has become more and more important. In this paper, based on the image acquired
from a 3-CCD color camera and a 3-color hemispherical LED arrays light resource (red, green, and blue), the
place, shape, and logical features of solder joints of chip components are extracted. The place features are
related to solder joint place. As for shape features, we divide solder joint into several regions and extract its
shape features by its color, occupancy ratio of area, center of gravity and continuous pixels. The logical features
come from their close relationships of different regions of shape features, color distributing and place features.
On the basis of the features, an AOI algorithm is developed. The defects of lacking solder, surplus solder, no
solder, pseudo joints, wrong component, damaged component, component absent, shift, tomb stone, wrong
polarity, etc. can be identified properly by using the proposed algorithm. Finally, some experiment results are
presented to show the validity of the algorithm. [C1543]

"Online non-contact fault detection of LED chips"
An online non-contact fault detection Method of LED chips is presented based on the photovoltaic effect in
diodes. By observing the photo-generated current in the bonding lead frame of a LED chip, the LED chip and its
electric connection with the lead frame during packaging are checked. The fault detection principle is described
in detail in this paper. By using the method based on the law of electromagnetic induction, the photo-generated
current can be measured without any touch. The experimental results show that the method can be easily
realized, and thus can be used for online fault detection of LED chips in packaging. [C1544]

"Pulsewidth modulations for the comprehensive capacitor voltage balance of n-level diode-clamped
converters"
In the previous literature, the introduction of the virtual space vector concept for the three-level three-leg neutral-
point-clamped converter has led to the definition of pulsewidth modulation (PWM) strategies guaranteeing the
dc-link capacitor voltage balance under any type of load, with the only requirement being that the addition of the
three phase currents equals zero. This paper presents the definition of the virtual space vectors for the general
case of an n-level converter, suggests guidelines for designing virtual-space-vector PWM strategies, and
provides the expressions of the phase duty-ratio waveforms corresponding to this family of PWMs. Modulations
defined upon these vectors enable the use of diode-clamped topologies with passive front-ends. The
performance of these converters operated with the proposed PWMs is compared to the performance of
alternative designs through analysis, simulation and experiments. [C1545]

"A wearable head-mounted sensor-based apparatus for eye tracking applications"
This work presents a novel approach to eye-tracking systems using eye-glass like apparatus equipped with
relatively cheap IrDA sensors and IrDA LEDs connected to a computer. The proposed system produces very low
dimensional feature vectors for processing as compared to its competitors that process video data acquired from
a digital camera. Consequently, the computational requirements of the proposed system are low. Furthermore,
the apparatus is lightweight and can be directly worn. A prototype system is developed in our laboratories and
tested to observe its capabilities. Preliminary results show that the approach provides a promising human-
computer interface system with plausible accuracy. [C1546]

"LED integrated miniaturized polymer MEMS display"
This study presents the process development and first experimental results of LED integrated polymer
microelectromechanical systems (MEMS) for two-dimensional displays. Proposed integrated system is very
cheap due to the fabrication simplicity and the choice of polymer material as the structural layer, and it is a
strong candidate to show similar performance when compared with the existing flat panel displays. A process
technology that enables the integration of the LED dies and the PCB-based MEMS structure is presented. The
very first version of the MEMS structure is actuated by consuming 11.5 mW and resulting displacement is
measured to be 9 mm. Along with the LED die size of 250 mum times 250 mum, 36 pixels of resolution can be
achieved. [C1547]
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"A real-time eye detection system based on the active IR illumination"
Non-intrusive real-time eye detection is widely used in vision-based man-machine interaction. These methods
based on IR illumination have little sensitivity to lighting condition change and complicated background
environments. In this paper, we present the realization of eye detection system based on active IR illumination.
The inner and outer rings of IR LEDs illuminated the eyes and generated two kinds of pupil images: bright and
dark pupil images. The IR LEDs were controlled by the even/odd video signal information. It was easy to get the
eye position by difference the image of bright and dark pupil images. Experimental results using real images
demonstrated the accuracy and robustness of the proposed solution. [C1548]

"Study on human-machine interface based on mouth open/close motions"
This paper describes a new human-machine interface based on mouth open/close motions. User attached the
developed controller with the skin surface to observe the moth open/close states. The controller equipped a tiny
magnet sensor by which the slight relative displacement between the upper and lower skin point of mouth could
be measured. For a higher recognition ratio, the controller had a flexible structure to absorb the slight
displacement caused not by operation but by mastication to eat something. Moreover, the misrecognition with
speaking could be avoided by comparing the current mouth state with the previous one. Next, suggested
method was applied for operation of the meal support equipment. The LED of four food trays automatically
turned on and off in order at a constant period, and user could select the food on the tray by opening the mouth
at a moment when the LED on target tray was illuminated. The manipulator scooped the selected food on the
tray with the spoon and moved it to the front of the userpsilas mouth. As for the manipulation of scooping food,
the humanpsilas manipulation could be divided into five processes, and the obtained humanpsilas characteristics
was applied for the motion planning of the meal support manipulator. [C1549]

"Post fabrication electric field treatment of polymer light emitting and photovoltaic devices"
Conjugated polymers are semiconductors that offer flexibility, simplicity and lower cost in the fabrication of
polymer light emitting diodes (PLEDs), polymer transistors and circuits, polymer photodetectors and solar cells.
They have a potential to lead to a technology that can monolithically integrate all the semiconductor devices
mentioned above as well as polymer sensors and actuators. This paper presents a novel method as a post-
fabrication treatment and its improvements over the performance of the light emitting and photovoltaic properties
of PLEDs. Investigated PLED is made of indium tin oxide (ITO), poly(3,4-ethylenedioxythiophene)
poly(styrenesulfonate) (PEDOT:PSS), poly[2-methoxy-5-(2'-ethyl-hexyloxy)-1,4-phenylene vinylene] (MEH-PPV)
and aluminum (Al). Following fabrication at room conditions, heat treatment is performed at 130Cdeg for one
hour and electric field treatment is realized with voltage levels from 0 to -8 V under 0.2 atm vacuum. Heat
treatment after fabrication restores the light emitting function of otherwise not functioning PLEDs, which degrade
due to exposure to oxygen and water vapors at normal room conditions. Electric field treatment reduces the turn-
on voltage of PLEDs when they are used as light emitting devices. Electric field treatment of -1 volt reduces the
turn-on voltage to 3 volts from 10 volts, which is the case for the devices with heat treatment only. It also
improves open circuit voltages and short circuit currents of PLEDs by an order of magnitude when they are used
as photo-detectors or photocells. Devices treated with heat only show a short circuit current of around 0.5 nA
and open circuit voltage of 5 mV under 500 mW/m2light intensity. These values improve to 5 nA and 55 mV
respectively after the devices are electrically treated with -1 volt. Electric field treatment after the thermal
treatment also improves the stability and uniformity of the devices. [C1550]

"Design considerations of a high power factor SEPIC converter for high brightness white LED
lighting applications"
A current-shaper SEPIC converter for high brightness LEDs is presented. Due to the recent advancement in the
light emitting diode (LED) technology, high brightness white LED becomes feasible in residential, industry and
commercial applications to replace the incandescent bulbs, halogen bulbs, and even compact fluorescent light
bulbs. In these offline applications, high power factor, and low harmonics are of primary importance. It is also
important to step up/down voltage with simple single-stage conversion for low cost and high efficiency. A SEPIC
converter is particularly suitable for non-isolated application since it is single-stage, and can step up/down, and
of high power factor as it is run in discontinue conduction mode. In this paper, we proposed a high power factor
SEPIC converter for the high brightness LED lighting applications with universal input voltages and dimmable
LED light. The condition of discontinuous conduction mode is given. The harmonics of the input line current is
reduced and power factor is high because the input inductor current follows the input voltage. A current feedback
loop is proposed to control the LED brightness. The gate drive signal of the switch is generated by comparing
the saw-tooth carrier signal of the PWM controller with the current feedback signal. This circuit has the
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advantages of one stage of power conversion, no need to sense the input voltage, simple feedback control,
voltage step-up and down, high power factor and dimmable LED current. It is particular suitable for the offline
LED applications. The critical design constraints and equations for both the power stage and control loop are
highlighted and detailed. A practical evaluation board is developed to verify the proposed design. [C1551]

"Session TH4: LED technologies II"
{no data available} [C1552]

"Power-efficient series-charge parallel-discharge charge pump circuit for LED drive"
A charge pump drive circuit for LED lighting is proposed. This circuit is realized with repeated use of a compact
unit module consisted of a capacitor and diodes. The series-charge and parallel-discharge operation gives the
efficiency better than the conventional converters with AC line input. This paper also shows how to minimize the
number of modules for a given number of LEDs. A prototype implemented the charge pump drive circuit shows
a maximum efficiency of 95% for 22 LEDs in series with the AC line voltage of 220 Vrms. [C1553]

"Series input modular architecture for driving multiple LEDs"
This paper introduces a modular power converter architecture based on series input connected converter cells
with independent outputs that each drive a small series string of LEDs. The approach provides the benefits of
operating from a high bus voltage while using low voltage cells that independently regulate LED currents for
improved light uniformity and LED failure mitigation. Stability of the series converter string and independent
regulation of the floating LED output currents are achieved using a two-loop controller that relies on chain
control communications between cells to share system information. Experimental verification of input bus voltage
sharing and independent cell current regulation is provided using a prototype of the proposed system with four
series buck-boost converter cells, where each cell drives four 700 mA LEDs. [C1554]

"Low cost self-oscillating ZVS-CV driver for power LEDs"
This paper presents a self-oscillating zero-voltage-switching clamped-voltage (ZVS-CV) power electronics driver
for LED strings. A simplified mathematical model of LED has been obtained and used to characterize the series
resonant converter for the power LED driver. For a large voltage at the input, this converter does not need a
current sensor to stabilize the average current through the LED string. By using the proposed converter the
effects of the LED manufacturing tolerances and temperature drifts almost has no influence on the LED string
average current, and this is analyzed with the application of the LED electrical model. The simplification of the
control design, and of the converter, reduces the component number and the cost. The prototype utilizes a low
cost series saturable transformer to drive the bipolar transistors (BJTpsilas). The saturable transformer is a
component of the self-oscillating drives and determines the switching frequency of the resonant converter.
Analytical results are verified by laboratory experiment. [C1555]

"A high accuracy current-balanced control technique for LED backlight"
This paper proposes a new circuit to regulate current in parallel LED (Light Emitting Diodes) strings. The new
technique not only enhances the current matching in each string but also reduces device numbers and external
resistance requirements. In this new circuit, the LED current has a low correlation to its forward voltage (Vf). The
LEDs should have constant driving current as LCD backlight for two reasons. Firstly, keeping the maximum
current and maintain the reliability. Secondly, obtaining expected luminous intensity for each LED. Furthermore,
this circuit matches the current of eight LED strings and keeps high accuracy by using only two operational
amplifiers. In other words, it reduces the power consumption and die size. There are two benefits for having just
one resistance outside. Firstly, it can reduce pin numbers of the driving circuit. Secondly, it is easy for user to
determine the maximum current of LED strings instead of predefined by the driving IC. The current accuracy of
LED strings with a total forward voltage variation (DeltaV) around 1.1 V is less than 0.1%. [C1556]

"Reconfigurable and fault tolerant digital phase shifted modulator for luminance control of LED light
sources"
This paper presents a digital phase shifted modulator (PSM) for luminance control of high brightness light
emitting diode (HB-LED) based light sources. The design of the modulator is optimized to meet the growing
demand for flexible, fault tolerant and hardware efficient dimming capability for LED lamps with a large number
of series LED strings. Depending on the LED lamp specifications, the modulator can be configured to generate
an arbitrary number of time synchronous as well as uniformly phase shifted output pulses. In case of LED string
failure, two different online fault recovery techniques are introduced. After a fault event the modulator maintains
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the total LED lamp luminance by scaling the duty cycle of the control outputs, {ci} or the forward current through
the operating LED strings, Iref. The desired resolution (dimming ratio) is achieved by performing Sigma-Delta
modulation of the input command and using a single high resolution DPWM module. Experimental results are
presented for a system with 8 strings of series LEDs and an input command of 10-bit resolution. [C1557]

"High dimming ratio LED driver with fast transient boost converter"
In this paper, a high dimming ratio LED drive controller without color shift issue was proposed, fabricated and
tested. It is composed of a boost power stage and some dimming control circuits. To fit high ratio dimming, it is
necessary for the power stage to have fast enough transient response during the LED load switching. Therefore,
a constant on time (COT) controlled boost converter was proposed. The boost switch on time is fixed by a
current capacitor timer and the inductor current is just sampled during the off time modulation with COT control.
This control scheme simplifies the current sensing since in this case the equivalent series resistor (ESR) of the
output capacitor samples the inductor current directly. The chip is implemented with 1.5 mum BiCMOS process,
and the final die area is 1.31 x 1.43 mm2. Simulation and experiment results have shown that the proposed LED
drive system features the minimum LED dimming on interval as small as 1 mus and the corresponding dimming
ratio is 1000:1 at 1K Hz dimming frequency. In addition, the PFM operation comes free at dimming off interval.
[C1558]

"Integrated multifunctional fluorescence biosensor based on OLED technology"
This paper describes a fluorescence biosensor based on a microfluidic device where an organic LED is used as
light emitting source. The device was able to detect fluorescence from a 0.012 mul volume chamber containing 3
ng of donkey anti-sheep IgG (Immunoglobulin G) conjugates tagged with Alexafluor 488 fluorophores. The
minimum detectable concentration of the antibody was identified at an enzyme concentration of 200 mug/mL.
This result shows that organic LED sources can be used as emitter/photodetector pairs to test biological
samples. Based on our results, a multipurpose, integrated biological sensor that can identify and measure the
concentration of fluorophore substances is dicussed.. [C1559]

"Recent progress of ohmic contact on ZnO"
ZnO as an excellent candidate for UV light emitters, varistors, transparent high-power electronics, surface
acoustic wave devices, piezoelectric transducers, and chemical and gas sensors could be integrated in a SiP
(system-in-package). The SiP could be a critical part in sensor nodes in a sensor network. Normally, the ZnO
device in SiP is fabricated with nanoscale films which can be compatible with other materials and processing in
a package. However, despite the great potential for electron and photonic applications, ZnO device fabrication is
difficult to obtain good ohmic contact. The low resistance and thermal stable ohmic contacts is critical to realize
high-performance ZnO-based devices. In this paper, the recent advances of ohmic contacts on ZnO are
analyzed and reviewed. The mechanism of the energy band bending at the interface of the semiconductor and
the metal is discussed. The factors of forming good quality ZnO films such as the choice of the substrate and
the method to deposit ZnO film, the effect of the contact resistance and thermal stability of ohmic contacts are
summarized. [C1560]

"Intelligent Systems and Applications The Predictions of Luminous Intensity and Wavelength of
Light-Emitting Diode by Neural Network"
The aim of this research is to predict the luminous intensity and wavelength of light-emitting diode (LED) chip by
using neural network technique. The data simulated was measured by electrical luminescence (EL) technique.
The well trained neural model could be used to predict the optoelectronic attributes of LED chip in advance. The
predicted results are expected to help the engineer can modify the parameters of epitaxy growth accurately to
ensure the chip can be in conformance with the quality request. [C1561]

"Segmentation of 3D points from range camera data using scanlines"
This paper focuses on the segmentation of 3D points from range camera data. Range cameras can capture 3D
information of a scene by sending out infrared light and then measuring the reflections. A segmentation algorithm
for the detection of planar surfaces is presented which is robust against erroneous data from the range cameras.
It uses a grid of horizontal and vertical scanlines as intermediate primitives for the final planar region
segmentation. By using the scanlines, the task of planar segmentation can be separated into two tasks which
are less complex: line segmentation and line combination. The usage of higher primitives improves the
segmentation time compared to the direct operation on the 3D point data. The algorithm is described in detail
and evaluated on a test scene. [C1562]
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"Design and implementation of LED daylight lamp lighting system"
LEDs have becoming the most suitable candidate replacing traditional fluorescent lamps because of its energy-
efficient, the introduction of high brightness LEDs with white light and monochromatic colors have led to a
movement towards general illumination. This revolutionizes the optoelectronics market, enabling engineers to use
LEDs for general lighting applications as well as medical, indoor lighting and automotive solutions. So variable
LED array modules were developed, they are making great strides in terms of lumen performance and reliability,
however the barrier to widespread use in general illumination still remains the cost or luminous efficiency, special
requirements concerning optical properties and optomechanical layout have to be met. In order to meet the
requirements of indoor illumination, a LED daylight lamp model was designed, it can replace traditional
fluorescent lamp without insteading additional power supply establishment. The optical properties of the model
were simulated using optical analysis software, its luminous efficiency is about 41 lm/W, the illuminance is about
50 lux when the distance is 1.5 m between the center of the model and measured spot, With the theoretically-
optimized design of the LED model, experiments based on the results of the optimal simulation in the laboratory
were conducted to verify the performance of the proposed LED model, it reaches a power factor of about 0.8 at
11 W. Results of the simulation are very similar with the measured values, it was testified that simulative method
is one of the effective tools for LED lighting optical design. [C1563]

"Effects of phosphor's thickness and concentration on performance of white LEDs"
The state of phosphor will greatly influence the packaging performance such as luminous efficiency, quality of
white light and color uniformity. The analysis presents that the small variations of thickness and concentration
could significantly influence the light extraction efficiency and the correlated color temperature (CCT). With the
increase of thickness and concentration, the light extraction efficiency is reduced, and the yellow blue ratio is
increased, which means the color will tend to be warm white or yellow light. The reflector has slight influence on
the performance, and the remote phosphor location is a better choice in packaging. When the thickness and
concentration are determined, the manufacture tolerance for the variation are in the range of plusmn 0.02 mm
for thickness and plusmn 5 mm-1for concentration. [C1564]

"A simplified thermal resistance network model for high power LED street lamp"
Light emitting diode (LED) street lamp heavily relies on successful thermal management, which strongly affects
the optical extraction and the reliability/durability of the LED lamp. In this study, a thermal resistance network
model was presented to estimate the maximum heat sink temperature of the street lamp, which could be utilized
to further evaluate the thermal performance of the street lamp. Two high power LED street lamps, an 114 watts
and an 80 watts LED street lamp were used to evaluate the present model. Their heat sink temperatures were
calculated by the model, the results showed that the maximum heat sink temperature was about 61degC at the
environment temperature of 25degC for the 114 watts LED street lamp. For the 80 watts LED street lamp, the
maximum heat sink temperature was about 42.5degC at the environment temperature of 11degC. To prove the
model feasibility, experimental investigations on the 114 watts and 80 watts LED street lamp were conducted.
The results demonstrated that the heat sink temperature of the 114 watts LED street lamp remained to be stable
at about 60degC after several hourspsila lighting at the room temperature of 25degC. The heat sink temperature
of the 80 watts LED street lamp remained to be stable at about 42degC at the room temperature of 11degC.
Comparing the results achieved by the thermal resistance model with the experimental results, it was found that
the proposed thermal resistance model could be used for temperature estimation and thermal evaluation for the
high power street lamp. [C1565]

"Effects of phosphor's location on LED packaging performance"
High power LED packaging is crucial for the development of solid state lighting. Different optical structures with
various states of phosphor will greatly influence the packaging performance such as luminous efficiency, quality
of white light and color uniformity. Through the analysis of five different optical structures, it is found that the
location of phosphor layer has low impact on the light extraction efficiency, except structures in which phosphor
is directly coated on the chip. However, the correlated color temperature (CCT) and luminous efficacy greatly
depends on the structure and location of phosphor layer. The light extraction efficiency and CCT of curved
phosphor layer is normally higher than those of plane shape. However, considering the variations of luminous
efficacy, itpsilas suggested that the structure with plane and remote phosphor may be suitable for obtaining high
performance LED modules. [C1566]

"Empirical research on the technology opportunities analysis based on morphology analysis and
conjoint analysis"
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This paper presents an empirical study on the technology opportunities potential analysis with a case example of
LED by combining bibliometrics analysis, morphology analysis and conjoint analysis methods. At first,
bibliometrics analysis and technology morphology matrix are used to establish all kind of technology
configurations in possibility; then, the technology unoccupied configurations are identified by the documents
keywords vectors; at last the priority of each technology configuration can be calculated by the conjoint analysis
based on the citationof technology documents. The results reveal that this proposed method not only can solve
the limitations of using single method, but also can prioritize the unoccupied territory of technology
configurations, in order to identify and evaluate the technology opportunities more scientifically. [C1567]

"Smoothing human-robot speech interaction with blinking-light expressions"
We propose a method to enable smooth speech interactions between a user and a robot. Our method is based
on subtle expression whereby a robot blinks a small LED attached to its chest. We performed experiments in
which participants played a last-and-first games and counted the number of repetitions made by the participants
and analyzed their impression of the game and the robot. The experimental results suggested that the blinking-
light could prevent utterance collisions between a user and a robot and could create familiar and attentive
impressions about the game on users. [C1568]

"Studying and implement of routing in wireless sensor network for the type of cluster tree"
ZigBee low power wireless networks, as the fittest plane for WSN in existing, are paid attention to increasing by
people. In this paper, we present the topology of tree cluster network, by analyzing the algorithm for routing we
propose a method that the first receiving are the best route to implement message routing. To demonstrate its
effectiveness, we form a tree cluster network and validate process of message routing. Experimental results
indicate that two device out of range could communicate each other successfully by using the method. [C1569]

"Electrical injection of a photonic crystal nanocavity"
The possibility of electrical pumping of a single QD and the integration of such a device in an opto-electronic
circuit would be a fundamental step towards achieving an ldquoon demandrdquo single photon source. In this
paper we describe the fabrication process and preliminary results of a Light Emitting Diode (LED) integrated with
a photonic crystal (PhC) nanocavity on a GaAs membrane. We demonstrate effective electric pumping of the
QDs embedded into the membrane by contacting the doped layers (p and n) of the thin membrane, and the
excitation of cavity modes of the PhC nanocavity fabricated on it at telecom wavelength. [C1570]

"Production of nanocrystalline hydroxyapatite on collagen template during in vivo tooth and bone
regeneration with use of collagen-Ca-phosphate preparations"
Hydroxyapatite (hydroxyfluorapatite)-collagen and composite materials are synthesized using directed diffusion of
ions from solutions on collagen fibers. Computer tomography indicates that the salt component is rather
uniformly distributed over the organic matrix. According to the electron microscopic data,the composite materials
involve salt nanocrystals (less than 1m in size), which are uniformly distributed between collagen fibers.
Biotransformation of material was studied after its implantation to different defects of bones of experimental
animals. Nanocrystals of apatite plays a role of some catalytic agent accelerating the regeneration process in
studied bone, tooth tissues and parenchymatous organs. [C1571]

"Design and Development of a Tactile Shape Display by Optical Switching"
We have developed a tactile shape display by optical switching. Conventional tactile shape displays have any
problems. For example, complex control system, limit of display resolution, measurable amount of electrical
power and so on. Our system resolves these problems by optical switching. This technology comes out to
parallel processing, super highspeed processing and high density. In this paper, we show our test bed system
and confirmation of the system performance. [C1572]

"Determining color and blinking to support facial expression of a robot for conveying emotional
intensity"
In the field of HRI, to take advantage of peoplepsilas innate ability of communication, researchers have thus far
concentrated on facial expression in facilitating human robot communication. However, for the robot to express
emotional intensity, other modalities such as gestures, movement, sound, and color are also needed. This paper
suggests that the intensity of emotion can be expressed with color and blinking, which are applicable on robots
via LED. Although color and emotion have certain relations, it is difficult to implement the findings of previous
research in this area due to a lack of quantitative data. In this paper, we determined RGB values of color and
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blinking period to effectively express intensities of six basic emotions based on quantitative data. Color and
blinking are implemented on an avatar and the intensities of emotions are evaluated through surveys with the
avatar. It was found that color and blinking helped the avatar express emotional intensity of surprise, happiness,
disgust, and anger. For fear, and sadness, the color and blinking did not play a significant role. [C1573]

"Experiment study on bonding tool of thermosonic transducer for flip-chip bonding"
The thermosonic bonding parameters on LEDs involve different bonding temperatures, different bonding force,
different bonding time and different ultrasonic power. Improving the efficiency of ultrasonic transducers plays an
important role in the bonding process. However, the place of the tool on the transducer has affected transducer
work efficiency. Therefore, to analyse the transducer and tool provided reliable experimental basis by using the
commercial package GID & ATILA software. Finding the resonance frequency of the transducer was measured
with LCR HiTESTER. By using laser metrology measurement, the real displacement was measured. Finding the
results of the optimization promoted the parameter combination of less force and lower bonding temperature.
Using a simple thrust machine created the shearing force for bonding force investigation. Experiment results
considering temperature, pressure, ultrasonic power and ultrasonic time are conducted using the Taguchi method
for optimization. Experimental results illustrated the optimization are reached a promising aim for the flip-chip
LED in thermosonic bonding manufacturing. [C1574]

"Antireflective sub-wavelength gratings fabricated by UV-NIL"
Sub-wavelength gratings (SWGs) have been widely used in many fields since the structure has the function of
antireflection and increase the light transmittance. Many researchers are fabricating SWGs on the glass substrate
hoping that it can be used in solar cells, display or light emit diodes (LEDs). Nanoimprint is an emerging
lithographic technology that promises high resolution, high throughput, and low cost patterning of nanostructures.
In this paper, an antireflective SWGs on a quartz substrate with transparent resist by UV nanoimprint lithography
(NIL) is fabricated. The transmittance at the wavelengths from 1000 nm to 2000 nm were measured and
compared with the same substrate without SWGs pattern. The results show that the SWGs pattern increases the
transmittance by about 1.5%. [C1575]

"Luminous performance of YAG:Ce powder synthesized via self-propagating synthesis process"
White LED offers a useful technology for appropriate utilization of energy, relieving energy crisis and giving green
lighting. In this paper, by using Y2O3, Al(NO3)3,Ce(NO3)3.6H2O, EDTA, etc. as raw materials, nano-YAG:Ce
powder was obtained by self-propagating synthesis method. Samples were checked by X-ray diffractometer and
flexstation II spectrophotometer. The self-propagating synthesis method lowed the calcining temperature and
single-phase YAG:Ce powder was obtained at 900degC. The highest emission intensity and excitation intensity
of as-calcined YAG:Ce powder reached 800 Mcd. Luminescence intensity of YAG:Ce powder decreased with the
increasing of Ce content. Putting the gel in the drying oven can effectively restrain the agglomeration between
the particles and thus improved the luminescence property, although the resulting particles became large.
[C1576]

"ZnO nanorod heterojunctions and LEDs"
Zinc oxide (ZnO) nanorods are of great interest due to their potential use in optoelectronic devices. Hydrothermal
synthesis and electrodeposition are two very promising techniques for ZnO growth as they are simple and
inexpensive and also involve low fabrication temperature, favoring the use of large area and/or flexible
substrates. In this work, we investigated the influence of the seed layer on the morphology and optical properties
of ZnO nanorods, as well as the influence of post-fabrication treatments, such as annealing under different
conditions. To further demonstrate the potential use of ZnO nanorods in optoelectronic devices, light emitting
diodes (LEDs) were also studied in this paper. We have focused on heterojunction devices with ZnO as an n-
type layer, since heterojunction ZnO LEDs typically exhibit better performance compared to homojunctions. We
have investigated devices using GaN and NiO as a p-type material, and in addition hybrid organic/inorganic
devices were also prepared. [C1577]

"Improvement of blue GaN-based light-emitting diodes with nanosphere layers"
GaN-based light-emitting diodes (LEDs) with nanosphere layers were fabricated by spin-coating method. It was
found that the LEDs with and without nanosphere layers had the same electrical characteristics. With 20 mA
current injection, the luminance intensities of the LEDs with nanosphere layers of 300 nm and 500 nm diameters
exceeded that of the LED without nanosphere layers by 5.72% and 9.05%, respectively. The improvement of the
luminance intensity is attributed to the periodic structure of nanosphere layers increasing the light extraction of
photons. [C1578]
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"Thin-film packaging of high-power LEDs by magnetron sputtering"
LED is called the fourth generation of lighting or green lighting. The total thermal resistance of high-power LEDs
is mainly composed of the thermal resistance of the materials the interfaces. Inefficient heat release will directly
influence on the performance and life of LEDs. Thus, the issue of heat release has become the biggest obstacle
to the industrialization of high-power LEDs. To solve these problems, we proposed a new thin-film packaging for
high-power LEDs. We produced samples by magnetron sputtering and measured its thermal resistance with the
method of dynamic electrical method. Through the simulation and experiments we found that packaging thin-film
packaging has the following advantages compared with the current PCB packaging: the heat-release
performance is much better than PCB packaging, and it is more applicable with simple process and lower price.
[C1579]

"Study of photoluminescence quenching and DC conductivity measurements in polymer-SWNT
composite films for various SWNT concentrations"
Conducting polymer-SWNT composite films have a high potential in the area of Photovoltaic devices and Light
emitting diodes. SWNTs have high electron affinity and high mobility for electrons. As a result of this, the
separation of photoinduced charges in the solar cell is very fast and efficient. For LEDs, the polymer-SWNT
composite films act as efficient electron transporting layer (ETL). In general the mobility for electrons in
conducting polymers is much lower than that for holes due to efficient trapping of electrons by the impurities and
traps in the polymers. Due to high mobility of electrons in SWNTs, using polymer-SWNT composite film as ETL
is a good alternative. In the present work composite solutions of P3HT and SWNTs were prepared in 1,2-
dichlorobenzene with nanotube to polymer mass ratios varied from 0 to 30%. To disperse the nanotube powder
the solution was ultrasonically agitated for ~5 minutes. The solutions were left undisturbed for ~48 hrs to
sediment out the present impurities. The upper half of the solution was decanted to obtain impurity free solution.
The films from this solution were spin coated on a glass substrate with the help of spinner. The thickness of the
film was measured with the help of Talystep and was ~100 plusmn 10 nm. The photoluminescence (PL) of the
film was observed with the help of Shimadzu spectrophotometer. It was found that the PL intensity decreases by
~90% as the concentration of the SWNT is increased from 0 to 30%. This decrease is due to transfer of
electrons from P3HT to SWNTs before the exciton in the polymer can decay radiatively to emit PL. For
measuring do conductivity the composite films were spin coated on a glass substrate having Al coating. Six Al
contacts having an area of 0.25 cm2were deposited on the upper surface of the film and conductivity was
measured with the help of Keithley sourcemeter in sandwiched structures. It was found that conductivity
increases by more than five orders of magnitude-- with the increase of SWNT concentration. The composite
films can therefore act as good electron transporter for LEDs and efficient electron acceptor for solar cells.
[C1580]

"Improved heat-dissipating silicone by Nano-materials for LED packaging"
Nano-diamond particles with the size of 5 nm were dispersed into silicone materials to form diamond/silicone
nano-composite films. The films were characterized with scanning electron microscopy, UV-visible optical
transmittance spectroscopy, and hot disk thermal constant analysis instrument. The results showed that the
thermal conductivity of silicone was enhanced twice without much sacrifice of transmittance when silicone was
doped with 0.02% nano-diamond particles. [C1581]

"Quasi-solid-state dye-sensitized solar cells prepared with a D 102 sensitizer and a polymer
electrolyte"
Dye-sensitized solar cells (DSSCs) have been constructed by using quasi-solid polymer electrolytes containing
polyethylene oxide (PEO). TiO2viscous pastes were prepared by grinding TiO2powder (P25) with terpineol,
ethylcellulose and acetylacetone. Nanostructured mesoporous TiO2photoanodes were prepared by the screen-
printing method on FTO substrates. TiO2porous electrodes were sensitized using a metal-free organic dye
named D102. The quasi-solid-state electrolytes were grown by incorporating LiI-I2solutions into a polyethylene
oxide (PEO) matrix supported by TiO2filler, and polyvinylidene fluoride (PVDF) was added to enhance the
conductivity of the slurry. The morphologies of dried electrolytes were characterized by scanning electron
microscope (SEM). The dependence of the conductivity of the system on the weight ratio of PEO to PVDF in the
composite electrolyte was investigated. The polymer gel electrolytes were incorporated in dye sensitized solar
cells and the measured energy conversion efficiencies were successfully correlated with their morphological and
conducting properties. [C1582]

"On-Chip Fluorescence Detection Using Organic Thin Film Devices for a Disposable Lab-on-a-
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Chip"
In this paper, we present a high-sensitivity approach for on-chip fluorescence-based measurements for
disposable lab-on-a-chip (LOC) with an integrated organic light-emitting diode (OLED) excitation source and
organic photodiode (OPD) detector. A simple and inexpensive cross- polarization scheme was used to filter out
excitation light from the fluorescent dye emission spectrum. We incorporated a bi- layer OPD detector with
responsivity 10 times higher than conventional single heterojunction OPD, resulting in a detection limit of 1 nM,
which is a 1,000-fold improvement over previous publications. The dynamic experiment was conducted and the
result shows promising application in realtime fluorescence analysis. The demonstrated on-chip fluorescence
detection approach is ideally suited for integration with disposable LOC devices for point-of-care diagnostics and
on-site environmental testing. [C1583]

"High-Sensitivity MEMS Based On-Chip Fluorescence Detection System: Measurement and
Analysis of Ultimate Sensitivity Limits"
This paper discusses the concentration to detected photocurrent relationship of a high-sensitivity MEMS based
on-chip fluorescence detection system consisting of a light source, sample chamber, and detector all integrated
into a set of 3"xl" glass slides. A green organic light-emitting diode (OLED) has been used as the excitation
source and organic photodiode (OPD) has been used as the fluorescence detector. A novel integrated cross-
polarization scheme was used to filter out excitation light from the fluorescent dye emission spectrum. Two
commonly used dyes in biotechnology applications, Rhodamine 6G and Fluorescein, have been detected down
to ten's of nanomole which is several order of magnitude improvement in detection limits over existing literature
using OPD. A theoretical model has been developed to study fluorescence signal variation with dye concentration
for this particular system. A theoretical curve fitting has been performed based on the model. The theoretical fit
matches closely with experimental data. Future modifications of the detection system have been suggested
based upon results obtained from modeling. [C1584]

"Hong-Ou-Mandel interference with a LED"
We describe the first electrically-driven single-photon source which can demonstrate Hong-Ou-Mandel type
interference. Experiments were performed under both pulsed and CW excitation, and we discuss the factors
limiting visibility in both cases. [C1585]

"NanoBioMaterials-From BioLEDs to Tissue Engineering"
The next frontier in electronic and photonic devices is the use of biomaterials, either naturally occurring or
artificially produced based on biological methods. Biomaterials with unusual properties not easily replicated in
conventional organic or inorganic materials can provide another degree of freedom in terms of device design and
produce enhancements in device performance. Furthermore, natural biomaterials are a replenishable resource
and are inherently biodegradable. The emerging field of nanobiotechnology combines chemistry, biology and
electronics to generate novel materials, devices and applications. [C1586]

"Detecting Emotions and Dangerous Actions for Better Human-System Team Working"
As situations change very often and extensively today, design is moving toward user-centric because designers
cannot foresee the operating conditions and it is a user who knows the situations. Thus, what is called for in a
system is to help a user understand the situation better and to help him or her to respond better. Thus, human
characteristics must be considered more in a system design. But recent brain studies reveal that in an
unexpected situation, humanpsilas brain capability decreases considerably, down to the level of about 30% of
the normal state because a human becomes emotionally unstable. Therefore, it will be very important in our
future system design to keep a user emotionally stable. We carried out a series of experiments and developed
several methods to detect emotions from face, from voice and from body motion and to detect dangerous actions
from body motion. Our immediate goal is to apply these techniques to realize safer driving. [C1587]

"Generic Model of SH-LED for Mid-infrared (2-5µm) Applications"
In this paper, we present a physics based model of a P+-InAs0.36Sb0.20P0.44/ n0-InAs/n -InAs single
heterostructure light emitting diode (SH-LED) suitable for use as source in gas detection and futuristic optical
fiber communication systems in the mid-infrared spectral region at 300 K. The model takes into account all
dominating radiative and non-radiative recombination processes, interfacial recombination and self-absorption in
the active layer of the SH-LED structure. The effect of various recombination mechanisms on the quantum
efficiency, modulation bandwidth and output power of the LED has been evaluated. The proposed SH- LED has
been studied for its utility in mid-infrared optical fiber communication by considering the modulation bandwidth
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and its variation with active layer width of the SH-LED structure. The I-V characteristic of the SH-LED has been
evaluated and cut-in voltage found to be 0.26 V. The output power of the SH-LED has been computed as a
function of bias current and it is found to be in good agreement with the reported experimental results. [C1588]

"An integrated wrist-worn routine monitoring system for the elderly using BSN"
Wearable medical devices provide great convenience to the elderly for the monitoring of vital signs at home. This
paper describes a novel wrist-worn vital signs routine monitoring system which can measure physiological signs
including ECG, SpO2(Saturation of Arterial Oxygen) and systolic blood pressure in real-time and with almost no
impact on quality of life. The proposed device is easy to wear and convenient to use. A miniaturized PCB
integrates the ECG analog front-end and SpO2LED drive circuit and can be attached on a BSN node. By simply
press the top ECG electrode on the device using any finger from the other hand, the measured physiological
signals will be wirelessly transmitted to a PDA, where the heart beat rate, SpO2and systolic blood pressure is
calculated and displayed on a hand-held device, such as PDA. [C1589]

"Home-Telecare of the elderly living alone using an new designed ear-wearable sensor"
This paper presents a new ear-wearable vital sign sensor designed for homecare of the elderly or other
vulnerable people living alone. The device was comprised of a sensing body equipped with a pair of infrared
LED and phototransistor and a dual-axis accelerometer, and an MP3 device-like control box with batteries. The
sensing body was worn on the subjectpsilas ear and could detect the photoplethysmography (PPG) signals from
the back of the subjectpsilas auricle. The PPG signals were sent to a computer wirelessly for heart rate
calculation and abnormality detection. The program could automatically alarm and transmit the saved data to a
center through modem when the heart rate was out of the normal range which decided by a time-wise baseline
algorithm. The acceleration signals were used to eliminate the motion artifacts in the calculation of the heart
rate. The comparison of the results obtained by this ear-wearable sensor and a commercially available fingertip
sensor showed that the accuracy and reliability of it were acceptable. It was also found in the field test that the
ear-wearable sensor could be worn comfortably and inconspicuously by the subject and the system could work
continuously for approximately 120 hours without replacement of the batteries. [C1590]

"Efficient full-spectrum white polymer light-emitting diodes by plasma polymerization"
Efficient full-spectrum white polymer light- emitting diodes (WPLEDs) were fabricated using single- layer
luminescent polymer produced by one-step plasma polymerization from naphthalene (PEN) (and carbazole
(PENCB)) derivatives. WPLEDs based on the plasma polymers had demonstrated efficient pure white light
electroluminescence that covers the full visible spectral range with excellent color stability. A new monomer
injection method enables excellent structural retention and excellent device reproducibility. Monomers of good
luminescent quality and charge transport behavior can be selected to synthesize the light-emitting polymer
without considering their individual chemical behaviors. It provides an opportunity of one-step reaction with
molecularly smooth, pinhole free and high quality films. Full- spectrum electroluminescence (EL) emission was
originated f rom molecular excitons, intermolecular excimers and electromers. It was produced pure stable white
light emission at CIE coordinates of (0.33,0.34). Excellent luminance efficiency of 9.8 cd/A and a power
efficiency of 2.1 lm/W were obtained. The efficiency reported here was based on films and devices not yet
optimized. This new method merits further study as it manifests great potentials for simplifying the WPLEDs
proce ss to enable a new type of high efficient, low-cost, and large- area-compatible processes. [C1591]

"LED Permanent Emergency Lighting System based on a single magnetic component"
The use of high efficiency leds in low power lighting applications is growing continuously due to new advances in
led features. The lifetime of low power fluorescent lamp is around 5.000 hours. This implies short lamp-
replacement times and high maintenance costs. The use of high efficiency leds reduces drastically the
maintenance costs due to the long lifetime (above 100.000 hours). One of the applications where using led is
very interesting are Permanent Emergency Light Systems (PELS). Generally, these circuits are based on two-
stage design, using two magnetic cores. This paper presents off-line power led driver and battery charger
integrated in a one magnetic core topology. Besides, the converter allows driving the leds in case of a line
failure and it complies with the IEC 61000-3-2 Class C Standard. [C1592]

"Discrete multitone for novel application areas of optical communications"
Discrete multitone (DMT) is a spectral-efficient multicarrier modulation technique, derived from the more general
orthogonal frequency division multiplexing. In this paper, the use of DMT in novel optical communication
applications such as wireless visible light communication and plastic optical fiber links is presented and
discussed. [C1593]
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"Design and realisation of apparatus to study capillary discharge in gas"
Summary form only given. We have generated Xe plasma in dense plasma focus device of coaxial electrode for
extreme ultraviolet lithography (EUVL) and investigated an emitted visible light for electro-optical plasma
diagnostics. We have applied an input voltage 4.5 kV to the capacitor bank and the diode chamber have been
filled with Xe gas of pressure 40 mTorr. The inner surface of cylindrical cathode have been attatched by an
acrylic insulator. The electron temperature and density of the coaxial plasma focus were obtained by the optical
emission spectroscopy (OES). The electron temperature has been measured by the two relative line intensity
and Boltzmann plot. In case of electron density, it has been observed by the Stark broadening method. This
experiment shows that the electron temperature and density characteristics for a focused plasma can be
influenced by the acrylic insulator length installed onto the cathode surface and materials of anode. The EUV
emission signal whose wavelength is about 6-16 nm has been detected by using a photo-detector (AXUV-100
Zr/C, IRD). [C1594]

"Session WE1: LED technologies I"
{no data available} [C1595]

"A proposal of Led Lamp Driver for universal input using Cuk converter"
In recent years, light emitting diodes (LEDs) have become a viable alternative to conventional light sources. The
LEDs are now approaching performance levels that make them attractive for use in several illumination
applications. One of the main advantages of LEDs is their very long life that it is also related directly with the
maintenance of the LED current, preventing the device overheating. To contribute with the advantages of the
LEDs, the same ones need efficient drivers with optimized control circuitry. The main focus of this paper is to
improve the LED driver characteristics using microcontrolled Cuk converter, therefore, greater durability and
efficiency can be achieved and working for different nominal values of voltage, from an universal input voltage or
battery. Mathematical analysis and experimental results are presented to the drive of an LED lamp of 11 W built
with 10 power LEDs Creereg XLampreg XR-C. [C1596]

"An estimator of luminous flux for enhanced control of high brightness LEDs"
Usually, PWM operation is selected to drive High Brightness LEDs, because the dimming behavior is more linear
than in DC operation. Nevertheless, to obtain an enhanced operation of the device (full output light control), the
luminous flux should be measured. This paper proposes a control method based on an estimator of the
luminous flux emitted by the LED. Firstly, the LEDs are characterized. Based on these characterization, an
estimator of the flux emitted by the LED is defined. The estimator provides this flux value from only two
temperature values (the case temperature and the ambient temperature). The estimator is defined and validated
in steady state as well as in the transient stage. The flux estimator is then validated with actual measurements.
Once the estimator is defined and validated, the electronic driver to supply the LEDs as well as the digital control
scheme are presented. Finally, a built prototype is presented, and the experimental results are shown.
Conclusions of this work show that with the presented estimator, both the steady state and the transient
luminous flux can be accurately estimated. Thus, the output light control of the LEDs can be accomplished by
sensing temperature rather than luminous flux. The final output characteristic of the system shows linearity
between the output flux and the reference value, with a DC operation of the LEDs. [C1597]

"A simple digital current controller for solid-state lighting"
During the last two decades, the performance of solid-state lighting devices, such as light emitting diodes (LEDs)
and organic LEDs (OLEDs) has improved rapidly. Hence, LEDs and OLEDs become very attractive for many
applications. (O)LEDs are preferably current driven, because the relationship between current and luminance is
linear. Typically, the implemented control algorithms are analog. This paper proposes the use of a very simple
though extremely stable digital control algorithm, which enables the replacement of expensive "driver control" ICs
by simple and cheap comparator ICs. Hence, the costs of the system can be reduced. Additionally, the system
shows very high efficiency as well as a very high dynamic performance. The digital control method is
characterized by the following features:-The control strategy is extremely easy to implement.-The control
strategy eliminates the need for (expensive) converter control ICs.-System costs are reduced.-The control
strategy is extremely robust, i.e. the control is stable.-The control offers a high dynamic response.-The switching
frequency is not constant, but its maximum value is limited.-In most points of operation, subharmonic currents
are generated by the controller, which may result in flicker effects. Nevertheless, if designed correctly, the sub
harmonics can be avoided.-The control method is extremely suitable for buck converters, but can also be applied
to other topologies. [C1598]
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"Failure analysis matrix of light emitting diodes for general lighting applications"
Failure mechanisms of light emitting diodes (LEDs) have been investigated. Various failure patterns of LEDs for
general lighting applications were simulated under high electrical and thermal stress test conditions. Using
scanning electron microscopy related with I-V characterization before and after the stress simulation, a
representative failure pattern of LEDs matrixed in terms of the electrical parameter shifts and physical conditions
observed after decapsulation. By applying photo-emission microscopy it was found that local damage of LED
surface was caused by excessive high temperature in the area of the pn junction of LEDs. [C1599]

"Design and characterization of LED-based scialitic source for operating rooms: Impact of
uncertainty on surgery field"
The recognition of contours, colors and movements, with absolute precision and less uncertainty, is essential for
surgeon. In order to guarantee the maximum visual force it is important the illuminating parameters could be
perfectly adapted to current operating room conditions. While surgery fields of reduced dimensions require as
much light, surgical interventions that take place in the deep cavities of human body and are characterized by
surgery fields of higher dimensions, require extended light beams and high illumination. The current types of
traditional advanced and smart scialitic lamp produce high level of uncertainty because of their illuminating
quality and shadows. Consequently, surgeon is obliged not to be absent-minded during operation because of
uncertainty. This paper describes a novel LED-based scialitic lamp for operating rooms designed and build in
order to be capable of reducing uncertainty that has been evaluated by taking into account different parameters.
Since LED technology is recent and, its application in surgery is a matter of continuous researches, it is not easy
to determine the impact of uncertainty on surgery field, that, is the available space through which surgeon can
operate. [C1600]

"Development of educational laboratory complex for microprocessor technology"
The universal educational laboratory complex is described. The complex is the device with three objects of
studying: the x86 architecture microprocessor, the MCS51 family microcontroller, the CPLD class programmable
logic device. Developed hardware allows studying objects and their interaction with periphery. The complex
includes USB-programmer for Silicon Laboratories microcontrollers and loading cable Byte Blaster Multi Volt for
Altera programmable logic device. [C1601]

"An LED-only BRDF measurement device"
Light emitting diodes (LEDs) can be used as light detectors and as light emitters. In this paper, we present a
novel BRDF measurement device consisting exclusively of LEDs. Our design can acquire BRDFs over a full
hemisphere, or even a full sphere (for the bidirectional transmittance distribution function BTDF), and can also
measure a (partial) multi-spectral BRDF. Because we use no cameras, projectors, or even mirrors, our design
does not suffer from occlusion problems. It is fast, significantly simpler, and more compact than existing BRDF
measurement designs. [C1602]

"A design of basic gate circuit ICs detection system"
This paper presents a design method about the basic gate circuit ICs detection system based on microcontroller.
We analyze the function of the detection system and give its design and implementation methods. We transmit
high and low level to the inputs of 74LS series gate circuit IC, and acquire the signal of the outputs of the IC.
Then we can know logical function of the IC is right or not by comparing the output of the gates with the
theoretical value of the gates. In addition, we can know whether each gate's logical function is right. College
students can improve the efficiency of experiments with the help of the detection system. [C1603]

"Near-field Scanning Optical Microscopy-Breaking the diffraction limit using nano light emitting
probe tip"
We describe optical and topographic imaging using a light emitting diode (LED) monolithically integrated on a
silicon probe tip for Near-field Scanning Optical Microscopy (NSOM). The light emission resulted from a silicon
dioxide layer buried between a phosphorus-doped N+ silicon layer and a gallium-doped P+ silicon region
created locally at the tip by a focused ion beam (FIB). The tip was employed in a standard NSOM excitation
setup. The probe successfully measured optical as well as topographic images of a chromium test pattern with
imaging resolutions of 400 nm and 50 nm, respectively. The directional resolution dependence of the acquired
images directly corresponds to the shape, size and polarity of the light source on the probe tip. To our
knowledge, this report is the first successful near-field imaging result directly measured by such tip-embedded
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light sources. [C1604]

"Research and realization of LED display system based on combining CAN bus with DMX512
standard"
With the development of computer and LED technology, the market scale of landscape lighting is expanding
rapidly. LED display system based on conventional DMX512 standard has such problems as poor reliability, slow
speed, short distance communication, which can not completely meet the increasing demands of the current
market. We put forward an integrated communication method that LED system combines CAN bus with DMX512
standard. This proposed method merges above two communication modes, makes full use of each advantage
and improves systempsilas reliability, communication speed and distance. The improved method is applied to
landscape lighting in Shanghai Global Financial Center (the highest building in the world), which can realize a
new LED system with long distance, high speed, fully dependable communication and create special lamps
according to the building design. The new system has already been used in this highest building and achieved
enormous potential ability of the market. [C1605]

"Research and realization of innovative LED illumination system for DLP projector"
With the development of DLP projection technology, DLP is gradually occupying LCD projector market. To the
limitations and faults of mechanical color wheel in conventional DLP projection system, we study illumination
structure based on high-power LED system. An innovative method is proposed. Through establishing test
platforms, parameters of illumination system and constant current modules for high-power LED are obtained.
The results indicate that this method simplifies the structure of digital constant current source, reduces costs of
system and improves accuracy. In the application of DLP stereo prototype projector, the proposed method meets
the demands of high efficiency, rich color, long lifetime etc. Thus, more colorful and vivid image is showed, three-
dimensional video performed by our innovative projector will become more fluent in the near future. [C1606]

"Design of a low voltage band-gap reference circuit for OLED-On-Silicon"
This paper presents a design of low voltage band-gap reference circuit for OLED-on-silicon. In order to make the
op-amp working in the high-gain area, the boost technique is used in the amplifier to increase the gate drive
ability. The reference source uses first-order temperature compensation design to eliminate the temperature
influence to voltage source. Simultaneously, the power dissipation is greatly decrease because the amplifier
designed is working in the weak inversion layer. The simulation is conducted in chartered 0.35 um 2-poly 4-
metal 3.3 V/18 V high voltage process, and the results show that the proposed design meets the scheduled
requirement and realizes the application of source voltage under 1.8 V. [C1607]

"Simulation of active regions for GaSb-based VCSELs"
The calculation of band structures and the carrier densities leads to new rules for the optimization of the active
region in GaSb-based VCSELs emitting at 2.3 mum. The simulation was performed with Nextnano++. [C1608]

"Role of vapor-phase diffusion in selective-area MOVPE of InGaN MQWs"
Selective-area growth (SAG) of InGaN/GaN multiple quantum wells (MQWs) for multiple-wavelength LED is
fabricated and characterized. As a result, the emission peak shifts to longer wavelengths and the wider mask
leads to longer wavelength. [C1609]

"LED street lighting technologies with high human-eye comfortability"
For fabrication human-eye comfortable LED street lighting sources, specific optical beam shaping systems with
rectangular illumination distribution were designed based on non-imaging optics. Furthermore, thermal
dissipation and high efficiency and reliability driving solutions were presented. [C1610]

"GaN-based nanocolumn emitters and related technology"
Self-assembled InGaN nanocolumn LEDs emitting from ultraviolet to red were fabricated on n-type (111) Si
substrates by rf-MBE. To achieve homogenization of nanocolumns, Ti-mask selective area growth was
developed to fabricate uniform arrays of GaN nanocolumns. [C1611]

"Small-signal modulation bandwidth of Purcell-enhanced nanocavity light emitters"
We present a new analysis of the modulation bandwidth of nanocavity light emitters. The modulation bandwidth
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is enhanced by the Purcell effect, but only if the device is operated below threshold. The maximum Purcell-
enhanced 3-dB bandwidth scales inversely with the modal volume. [C1612]

"Growth and properties of InAlN nanocolumns emitting in optical communication wavelengths"
InxAl1-xN nanocolumns (0.71lesxInles1.00) were fabricated on Si (111) substrates by RF-MBE. The room
temperature photoluminescence (RT-PL) in optical communication wavelengths from 0.95 to 1.94 mum with
changing xInwas observed. InN/InAlN heterostructures were also fabricated. [C1613]

"Photonic crystal light-emitting diode fabricated with photoelectrochemical wet etching and phase
mask interference"
We demonstrate the high light-extraction efficiency by using the photoelectrochemical etching technique for
forming photonic crystal structures on an InGaN/GaN quantum-well light-emitting diode through phase-mask
interference. More than 90% increase of output power is observed. [C1614]

"Influence of Si-doping in the barriers on optical and electrical properties of InGaN/GaN MQW
LEDs"
InGaN/GaN MQW LEDs grown by MOCVD with undoped and Si-doped barriers were investigated. It is found
that the electrical characteristics are influenced intensively by the diffusion and compensation of Si and Mg
dopants. [C1615]

"Field induced disruption of a planar water-oil interface influenced by a close metallic sphere"
The problem of instability of a horizontal interface between water and an insulating fluid, electrically influenced by
a metallic sphere located just above it, is considered here with its relevance to the basic electrocoalescence
phenomenon of close water droplets suspended in an insulating medium. Results are presented of preliminary
experiments performed using visualisation and shadowscopy techniques. The evolution of the interface shape is
characterised for various applied step voltages and for different values of the initial spacing s0between sphere
and interface. An order of magnitude analysis leads to good estimates of the characteristic parameters and time
scales. [C1616]

"The Rutgers Arm II rehabilitation system"
The Rutgers Arm II trains primarily shoulder motor control, arm dynamic response, endurance and cognitive
anticipatory strategies in virtual environments. It improves on our earlier Rutgers Arm by replacing magnetic
tracking with a visual tracking and by the use of a training table that tilts. Pilot trials with a single subject showed
clear dependency on table tilt angle. Further trials are ongoing. [C1617]

"Embedded systems course for potential automotive engineers"
This paper describes a practical training course for engineering students on embedded systems that are based
on electronic control units (ECU) that use the Freescale HCS12 microcontroller. An evaluation board was
designed as a single platform for academic purposes and it was implemented with a Freescale HCS12
microcontroller, sensors, a motor, an LED module, and communication modules. Among many microcontrollers,
the Freescale HCS12 was chosen because it is widely implemented as an ECU in the automotive industry. The
automotive industry was the exclusive domain of mechanical engineers in the past, but after ECUs began to be
incorporated in automobiles, more electronic engineers have been required. The 68CH11/12 microcontroller has
been very popular in the academic environment and the Freescale HCS12 microcontroller is derived from it. In
order to provide engineering students with practical experience with embedded systems that are widely used in
industry, an embedded system course has been organized. [C1618]

"Visible light road-to-vehicle communication using high-speed camera"
We have been proposing visible light road-to-vehicle communication at intersection, using LED traffic light as the
transmitter and on-vehicle high-speed camera as the receiver. Visible light communication is a wireless
communication method using luminance, transmitting data by emitting light. Thus when we use image sensor as
the receiver, detection of the transmitter is required to enable the communication. In this paper, we propose
transmitter detection algorithm supposed that the sequence is captured at 1000 fps. We also made experiments
to verify our algorithm, using the sequence captured by a high-speed camera fixed on a vehicle which is running
at 30 km/h. [C1619]
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"Surface plasmon coupling for light emission/absorption/conversion enhancement"
Surface plasmon polariton and localized surface plasmon couplings with InGaN/GaN quantum wells in bluegreen
light-emitting diodes are used for enhancing their emission efficiencies by 25-200 % depending on the used
quantum well crystal quality. [C1620]

"Selective MOVPE grown semiconductor optical waveguide array and its application for optical
devices"
Fabrication and application for wavelength demultiplexer, wavelength selective switch and light emitting diode of
a novel GaInAs/InP MQW and InAs/InP QDs waveguide array with gradually varying bandgap wavelength by
using selective MOVPE growth are presented. [C1621]

"Flexible docking mechanism using combination of magnetic force with error-compensation
capability"
An auto-recharging system for a mobile robot can help the robot to perform its tasks constantly and without
human intervention. For implementing the system, a docking mechanism is required. This paper presents a new
docking mechanism with a localization error-compensation capability. The proposed mechanism uses the
combination of mechanical structure and magnetic forces between the docking connectors. It is a structure to
improve the allowance ranges of lateral and directional docking errors, in which the robot is able to dock into the
docking station. Consequently, this mechanism reduces dependency of a robot control and allows easy docking
with only mechanical configuration. In this paper, the superiority of the proposed mechanism is verified with
experimental results. [C1622]

"A hardware based approach in designing infrared traffic light system"
Nowadays, a traffic light is currently used to control the traffic at the road. The trend is clear that the technology
of the traffic light is growing rapidly. However, there is still problem for the emergency vehicles to bypass when
the traffic light is red. This is because the emergency vehicle is unable to reach the destination in short as well
as there is an emergency case. So, the purpose of this project is to solve this problem. This paper presents the
design of traffic light system that response for emergency vehicles to immediately bypass the traffic light. Hence,
the emergency vehicle can reach the destination at the right time to save lives. [C1623]

"Silicon LEDs with antifuse injection"
A novel carrier-confinement structure is proposed and realized to generate light in a silicon diode. A significant
enhancement of the external power efficiency is observed compared to reference silicon diodes on SOI. [C1624]

"Electroluminescence of silicon-rich silicon nitride light-emitting devices"
Non-stoichiometric silicon nitride films with different excess Si concentrations were deposited by plasma-
enhanced chemical vapor deposition (PECVD) under different NH3/SiH4gas flow ratios. Room-temperature
electroluminescence (EL) was observed from the films. And the peak of EL spectra remains at 600 nm,
irrespective of the increase of the Si concentrations. It was found that at high electric fields the electrons were
injected into the SRSN film via Fowler-Nordheim tunneling and trap assisted tunneling, while at low electric fields
the electrons were injected via Poole-Frenkel conduction. The observed EL can be attributed to the relaxation of
injected carriers down the lower defect states before recombination due to their longer recombination lifetime.
[C1625]

"Light emitting transistors using silicon quantum dots in an organic matrix"
Junction field effect light emitting transistors (JFELET) were fabricated using silicon quantum dots in a
conducting polymer matrix. The quantum dots with photoluminescence emission centered at 650 nm were used.
I-V and light emission characteristics for typical light emitting transistors are presented. [C1626]

"Electroluminescence from nanocrystalline-Si/SiO2 multilayers with an electron injection barrier"
The effect of an injection barrier placed on top of a nanocrystalline-Si/SiO2multilayered LED is discussed. Direct
and alternating current injection schemes and time resolved electroluminescence are reported. [C1627]

"FPGA-Powered Embedded Vector Graphics"
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Another kind of graphic adapter architecture is presented in that paper. The essential features are the absence of
obvious video memory and alternative structure of the logic design, which is generally combinatorial. The graphic
adapter is designed for programmable FPGA devices and their specific logic resources. A video time-base,
which is one of the main logic components, generates the periodic sequence of X-Y screen coordinates. These
coordinates then pass to several combinatorial logics, which produce the brightness/color information of the light
beam. Thus the combinatorial logic is used for modulation of the video signal. [C1628]

"Electronic and transport properties of GaN/AlGaN quantum dot-based p-i-n diodes"
Quantum dot (QD) systems based on III-nitride have recently shown to be very promising nanostructures for
high-quality light emitters. In this work, electronic and transport properties of AlN/GaN QDs are investigated by
means of the TIBERCAD software tool, which allows both a macroscopic and an atomistic approach, with the
final aim to couple them in a multiscale simulation environment. [C1629]

"Fabrication and characterization of hybrid DBPPV-CdSe/ZnS quantum dot light-emitting diodes"
We have demonstrated the fabrication and characterization of single-layered hybrid polymer-quantum dot light-
emitting diodes (PQD-LEDs) with the emissive composite film of 2,3-dibutoxy-l,4-poly(phenylene vinylene)
(DBPPV) and CdSe/ZnS core/shell quantum dots (QDs). The electrical and optical characteristics are significantly
influenced by the thickness of the emissive layer. When the thickness of composite film is thinned to about 103
nm, the maximum luminance of 4100 cd/m2as well as maximum luminous efficiency of 1.35 cd/A can be
achieved at 9.6 V and 7.6 V, respectively. However, the electroluminescence spectra reveal that the emission
contribution is dominated by the emission from DBPPV. A maximum ratio of emission intensity of QDs to that of
DBPPV is about 38 %, which indicates the contribution of QDs is minor. In addition, the post- annealing effect
on device performance was also investigated. In contrast to previous reports, no obvious improvement can be
observed by post-annealing. [C1630]

"PiggyBrothers: Emotional Communication Devices for Saving Habits of Children"
In this paper, we present PiggyBrothers for encouraging good saving habits among children. The PiggyBrothers
are savings boxes that can show their feelings to children. These are interaction interfaces that can enhance
common activities and use them as an educational interface between children. Finally, children can learn to save
money through displaying of emotions as well as saving competition through the PiggyBrothers. Emotions of the
PiggyBrothers and competition aim at promoting saving habits among children. We hope that the PiggyBrothers
can assist parents in their kids to save money regularly. Good saving habits help children grow into financially
responsible adults. [C1631]

"Small-signal modulation bandwidth of Purcell-enhanced nanocavity light emitters"
We present a new analysis of the modulation bandwidth of nanocavity light emitters. The modulation bandwidth
is enhanced by the Purcell effect, but only if the device is operated below threshold. The maximum Purcell-
enhanced 3-dB bandwidth scales inversely with the modal volume. [C1632]

"Proposal of BeZnSeTe/MgZnCdSe II-VI compound semiconductors on InP substrates for green
laser diodes"
In this study, we have investigated the possibility of MgZnCdSe, BeZnTe, and BeZnSeTe II-VI materials for
green LDs and LEDs. At first, we fabricated light emitting devices using these materials on InP substrates by
MBE. The device was composed of a 10 nm-thick BeZnSeTe QW active layer sandwiched by MgSe/BeZnSeTe
superlattice (SL) barrier layers, Cl-doped MgSe/ZnCdSe SL n-cladding, and N-doped MgSe/BeZnTe SL p-
cladding layers. Pure green emissions around 537 nm were obtained by current injections. Aging tests of the
devices under DC bias conditions at room temperature showed a long lifetime (more than 4800 h) operation
without any rapid or catastrophic degradation. This is a great advancement in the device lifetime compared with
precedent blue-green II-VI devices, in which the lifetimes were less than several hundred hours. This shows
high reliability of the BeZnSeTe devices. [C1633]

"Wide-area external multi-camera calibration using vision graphs and virtual calibration object"
In this paper we address external calibration of distributed multi-camera system intended for tracking and
observing. We present a robust and efficient method for wide area calibration using virtual calibration object
created by two LED markers. Our algorithm does not require for all the cameras to share common volume; only
pairwise overlap is required. We assume the cameras are internally calibrated prior to deployment. Calibration is
performed by waiving the calibration bar over the camera coverage area. The initial pose of the cameras is
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calculated using essential matrix decompositions. Global calibration is solved by automatically constructing
weighted vision graph and finding optimal transformation paths between the cameras. In the optimization
process, we introduce novel parametrization for two-point calibration using direction normal. The results are
increased accuracy and robustness of the method under the presence of noise. In the paper, we present
experimental results on a synthetic and real camera setup. We have performed image noise analysis on a
synthetic wide-area setup of 5 cameras. Finally, we present the results obtained on a real setup with 12
cameras. The results obtained on the real camera setup show that our approach compensates for error
propagation when the path transformation includes two to three nodes. No significant difference in reprojection
error was found between the cameras on non-direct and direct path of the vision graph. The mean reprojection
error for the real cameras was below 0.4 pixels. [C1634]

"GaSb-based electrically pumped VCSEL with buried tunnel junction operating continuous wave up
to 50°C"
2.33 mum electrically pumped GaSb-based VCSELs with low threshold currents, continuous-wave and single-
mode operation up to 50degC are presented. The devices are (electro-) thermally tunable over 10 nm. [C1635]

"Visible to infrared light emission from reverse defect engineered silicon junctions"
Experimental results of light emission by defect engineered silicon pn-junctions, operated at room temperature
under reverse bias, are presented. The devices emit light from the visible up to the infrared. As will be shown
the emission is enhanced by the usage of a defect engineered layer structure. For the present research an
improvement up to 280% in efficiency is observed. Defect engineered layers also provide a highly focused light
emission-emission spots of app. 1 mum in diameter are observable. The data of two different defect engineered
samples will be compared with a defect free reference to show the advantages of defect engineered layers.
[C1636]

"Strauctural properties of Si nanocrystals: implications for light emitting devices fabrication"
In this work we investigate and compare the structural and optical properties of silicon-rich silicon oxide layers
obtained by different deposition techniques, namely plasma enhanced chemical vapor deposition (PECVD) and
RF magnetron sputtering. We demonstrate that, in contrast to what generally believed, properties of films grown
by different methods are indeed very different as a result of the agglomeration properties. These data have also
great implications on the performances of light emitting MOS devices whose active layer has been prepared by
the two different techniques. [C1637]

"Automated inspection of solder paste by directional LED lighting"
Screen printing of solder paste is often the very first step in an SMT line in the manufacturing of PCBs.
Conventional inspection method would depend on an image acquired from a camera mounted from the top. This
2D inspection of solder paste based on images is fast but is limited to defect such as bridge or no solder.
Defects related to the volume of the printed solder paste or unevenness of the paste cannot be treated from a
top image. The proposed method of this paper would involve the use of special directional side lighting. A
sequence of four images is acquired and image processing is carried out for the edge information of the printed
solder paste. A fuzzy system is developed to give a score on the quality of the solder paste. The proposed
method can handle other types of defects that cannot be treated by conventional top light images. [C1638]

"Optical tracking using commodity hardware"
We describe a method for using Nintendo Wii controllers as a stereo vision system to perform 3D tracking or
motion capture in real time. Commodity consumer hardware allows a wireless, portable tracker to be created that
obtains accurate results for a fraction of the cost of conventional setups. Consequently, tracking becomes viable
in situations where cost or space were previously prohibitive. Initial results show an accuracy of plusmn2 mm
over a large tracking volume. [C1639]

"Fast and high-precision 3D tracking and position measurement with MEMS micromirrors"
We demonstrate real-time fast-motion tracking of an object in a 3D volume, while obtaining its precise XYZ co-
ordinates. Two separate scanning MEMS micromirror sub-systems track the object in a 20 kHz closed-loop. A
demonstration system capable of tracking full-speed human hand motion provides position information at up to 5
m distance with 16-bit precision, or < = 20 mum precision on the X and Y axes (up/down, left/right,) and
precision on the depth (Z-axis) from 10 mum to 1.5 mm, depending on distance. [C1640]
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"White-light electroluminescence from ZnO nanowires/polyfluorene heterojunction diodes"
The characteristics of a nanocomposite consisting of the blue-emitting polymer polyfluorene and ZnO nanowires
are reported. The electroluminescence spectrum of the white light emission is from about 400 nm to 750 nm.
[C1641]

"Solving radiative transfer equation (RTE) in time-dependent mode"
This paper covers the analytical approach in solving time-dependent radiative transfer equation (RTE) for one-
dimensional (1D) slab geometry. As light passing through a turbid medium, photons exhibit two main processes
that are: absorption and scattering. It is not easy to characterize the propagation of light beam in a medium due
to various optical properties for different types of medium. Thus by getting the solution from the equation of
radiative transfer, we are able to study the characteristic of light distribution while penetrating through the
concerned medium. Several assumptions and approximation have been implicitly used to solve the radiative
transfer problems in order to avoid ambiguity. In this paper, we use isotropic diffusion approximation in the
radiative transfer equation (RTE) and determine the light intensity as a function of time and space. [C1642]

"Micropatterned complex optical surface for wide angle illumination"
A direct-type LED based back-light-unit (BLU) in LCD displays requires wide angle illumination with high
uniformity. As a single lens surface, a micropatterned complex optical surface can provide wide angle LED
illumination angle over 150deg by designing the micropattern arrays on the hemispherical surface. [C1643]

"Optical mouse sensor for detecting height variation and translation of a surface"
A new sensing system based on an optical mouse sensor is developed. The optical mouse sensor is traditionally
used as a 2D motion sensor, and in this study it is creatively used for detecting the height variation and
translation of the object surfaces at the same time. Based on the experimental characteristics of the sensing
system, it can be seen that the sensing system is useful in many fields such as robot odometry. The sensing
system is based on a low-cost photoelectric sensor, which is a commercial LED-based optical mouse sensor,
and thus it is easily available and generalized. Specially, the outputs of the sensor are intuitively displayed on
the computer screen and recorded on the hard disk, which greatly improves the convenience of the system. A
periodically-square-shaped rubber surface and a periodically-arc-shaped rubber surface are studied in the
experiments. Experiments show that the shape information of the object surfaces and the translation direction of
the object surfaces can be obtained at the same time. Besides, in the experiments, it is found that the sensitivity
of the optical mouse sensor in different translation direction is different. [C1644]

"Spectrum flattening of white OLED with photonic crystal patterned capping layer"
A photonic crystal patterned capping layer is proposed to enhance the extraction and flatten the spectrum of
white organic light-emitting diode. Spectrum with efficiency variation of only 0.48 dB in the entire visible range is
obtained. [C1645]

"Near-field scanning nanophotonic microscopy"
We fabricated nanoscale light emitting diodes (NANO-LED) at the tip of silicon probes. Simultaneous optical and
topographical images were acquired using the probes with the nano-LED in a standard near-field scanning
optical microscope. [C1646]

"Simulation of a novel detecting algorithm for cascade shunt active power filter"
In this paper a novel algorithm for detecting voltages of capacitors of cascade shunt active power filter (CSAPF)
is presented based on Carrier Phase Shift-SPWM (CPS-SPWM). This work is motivated by the fact that the
number of voltage sensors is largely increased by CSAPF with cascade topology which has been put into
practical use for years especially in high voltage and high power drivers. Following the novel algorithm, the
number of voltage sensors can be greatly decreased and only one sensor is needed for each phase which leads
to a reduction of the cost of CSAPF. Computer simulations verify the validity and effectiveness of the proposed
novel method. [C1647]

"Optical analysis of a 3W light-emitting diode (LED) MR16 lamp"
Optical analysis is critical to the evaluation of an LED MR16 lamp, especially when the lamp is still in its early
stage of development and applications and when optimization is needed for making use of unique characteristics
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of LEDs. In this study, optical research of a 3W LED MR16 lamp was conducted. The experimental results
demonstrated that the LED MR16 lamppsilas angle of full width at half intensity was about 30 degrees and the
luminous efficiency reached as high as 53.5 lm/W, which was accepted for the illumination requirements.
Numerical simulation was also conducted. The feasibility of the numerical model was proven by comparison of
the simulations with the experimental data. Through the simulation and the corresponding analysis, it was found
that tested 3W LED MR16 had high optical efficiency (90.2%) into all angles, but had poor beam pattern design,
especially for the low uniformity of the beam pattern and low optical efficiency of light into main beam (less than
60%). To improve the illumination performance, a modified non-imaging optical design method was suggested to
enhance the uniformity of beam pattern, to enhance the optical efficiency into main beam and to reduce the
optical system volume. A novel high power LED MR16 with high beam pattern uniformity and high optical
efficiency was designed as an example. [C1648]

"Simulation on thermal characteristics of LED chips for design optimization"
As thermal performance is importance for high-power LED devices, there exists a need to build a validated
model to clarify the thermal transfer mechanisms in the LED chip in terms of the chip materials and structures.
High-power LED was numerically investigated using the finite element method. A series of substrate materials
with different thermal conductivity and thicknesses were studied. The impact of varying cooling capacities on chip
junction temperature is also presented. [C1649]

"Analysis of factors affecting color distribution of white LEDs"
The color uniformity is a critical index in the evaluation of high quality white light emitting diodes (LEDs). The
main factor affecting the color distribution is the state of the phosphor. The secondary factor is the optical
structure. This paper analyzes two parameters of the phosphor layer (thickness and concentration) and six
optical structures. Results indicate that the structures with reflector have lower color uniformity. The
hemispherical shape of phosphor layer could improve the performance of color distribution and make the
variation smaller. Between the two parameters of phosphor, the concentration has the greatest impact on the
color uniformity, the second one is the thickness. Through the analysis, it is suggested that the thickness and
concentration should be precisely controlled. Otherwise, the color uniformity will be varied significant and may
generate serious yellow rings. [C1650]

"Development of OLED demonstration system based on SD card"
In this paper, it proposed a feasibility project to the realization of portable AM-OLED display. For the request of
the portability of OLED display, we developed a demonstration system based on Alterapsilas FPGA using Nios II
soft-core and SD Card. At first, it introduces some backgrounds about OLED display and SD card. Then it shows
the AM-OLED driving method. After that, it also briefly imports some information about the SD card and its
internal FAT file system structure, finally analyzes the entire system. [C1651]

"Dynamic mechanical properties of the transparent silicone resin for high power LED packaging"
Aiming to study dynamic mechanical properties of the transparent silicone resins for LEDs packaging and the
effects of dynamic mechanical properties on the reliability of high power LEDs, dynamic mechanical analysis
(DMA) has been adopted to study one silicone resin used for packaging high power white light LEDs. The
viscoelastic behavior of silicone resin was obtained from multi-frequencies dynamic mechanical temperature
spectra measured by dynamic mechanical analysis instrument in compression mode. The order of storage
modulus was 106whether in the glassy state or rubbery state, storage modulus in glassy state was about 50
times more than that in rubber state. Glass transition was found at 40degC and the frequency had increased
accompanied by growing of temperature of glass transition. The activation energy of glass transition was also
calculated. A master curve of storage modulus was generalized according to time-temperature superposition
principle and WLF equation. Furthermore, characteristics of storage modulus, loss factor, glass transition, etc.
were used for exploring how to increase the reliability of LEDs and the reasons which led to the failure of LEDs.
[C1652]

"A study on application of N&K Analyzer in OLED failure analysis"
The thickness of each layer of the OLED (Organic Light Emitting Diode) with the multi-layer structure of
ITO/NPB/Alq3/LiF/Al was studied by N&K Analyzer before and after aging experiments. Through comparing the
film thickness when kept in ambient atmosphere with different exposure duration and failed samples, main
thickness changes occur in the Alq3 and LiF layers while the ITO and NPB layer had no dramatic changes in
thickness. The trend is Alq3 layer decrease and LiF layer increase in the process of failure. Before electrical
failure, the devices exhibit good uniformity in film thickness; but when electrical failure occurs, this uniformity has
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obviously been destroyed. So it is proved that N&K Analyzer is an effective new method for OLED failure
analysis especially in the condition that it is very difficult to characterize the OLEDpsilas multi-ultra thin-layer
structure by traditional means. [C1653]

"Wafer level LED packaging with integrated DRIE trenches for encapsulation"
A novel encapsulation process for wafer level LED arrays is presented. In this process, 4 inch P-type single
crystal silicon wafers served as the substrates for flip-chip mountable LED chips. The wafer substrates were
fabricated by wafer level lithography and plating process. An UV curable epoxy was applied as the encapsulant.
The encapsulation process takes advantage of square trenches fabricated by deep reaction ion etching (DRIE)
process as barriers to limit the spread of the epoxy encapsulant, and can adjust the geometry of the
encapsulation via controlling the volume of the epoxy and the dimension of the trenches. The packaging and
encapsulation process of LED arrays were completed on wafer level. LED packages can be directly obtained
after wafer dicing. [C1654]

"Encapsulation of organic light-emitting devices for the application of display"
Organic light-emitting diodes (OLED) is being considered as one of the most potential technology for the
application of flat panel display (FPD) due to the low driving voltage, high luminance and high efficiency.
Furthermore, OLED displays with plastic substrate also have many attractive features, such as ultra-thin and light
in substrate. However, short operation-time hinders the process of OLED technology to industrialization due to its
extremely sensitive to the operation environment. The key issues in achieving such displays are how to protect
flexible OLED (FOLED) from moisture and oxygen. In this paper, some recent progresses in OLED packaging
have been described and compared, such as the characteristics of oxygen and water permeability in different
species of plastic substrates, the merits and demerits of chemical, physical and hybrid encapsulation methods.
Finally, effects of the barrier film onto a plastic substrate and passivation film on the performance (efficiency and
lifetime) OLED device have been discussed. In addition, in order to observe the roughness of passivated film,
the oxygen and water permeability, and the fabrication method of FOLED, some widely-used measurement
technology have also been reviewed. [C1655]

"A Robotic Spectrometer System for LED Display Measurements"
Modern display systems use expensive light emitting diode (LED)s, which eventually may fail or not perform as
expected due to harsh weather and other environmental factors. A robotic spectrometer system is developed for
measuring the output characteristics of each LED in every pixel and store them in a lookup table. This allows the
system to adjust the output of each LED based on the results of the lookup table and helps to maintain the
picture quality of the display. This system also allows the use of off the-shelf LEDs, whose operating
characteristics are measured by the robotic spectrometer system in order to identify the optimal operating point.
This system facilitates a viable method to improve existing displays, obtain better picture quality, and build
displays with off-the-shelf components. [C1656]

"Fabrication and Characterization of White Light Emitting Diodes Based on ZnO Nano-Rods Grown
on p-Si"
Recently zinc oxide (ZnO) has drawn attention as it exhibits promising properties for making optoelectronic
devices, biosensors. In this paper we will present our recent results from research work on the fabrication of light
emitting diodes (LEDs) based on n-ZnO nanorods grown on p-Si by a low temperature chemical approach. The
ideality factor of the p- Si/n-ZnO junctions was found to be 5.47+0.67. The high value is probably due to the
presence of surface state. Structural, electrical and optical characterization from different processed LEDs will be
presented and analyzed. [C1657]

"Detection Algorithms for the Nano Nose"
The nano nose is an instrument with an array of nano sized optical sensors that produces digital patterns when
exposed to radiation passing through a gaseous mixture. This paper outlines an algorithm using a combination
of neural networks and partial least squares (PLS) regression, Kalman filter capable of processing these digital
patterns and generate an output. This output would not only show the detection of the individual constituents in
the gaseous mixture but also the prediction of their concentrations. The developed algorithm in the experiments
conducted, has performed detection and prediction of quite low concentrations of constituent gases successfully
with a prediction error of less than 10% in the presence of noise. [C1658]

"A Novel RGBW Pixel for LED Displays"
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In display technology, pixels are composed of three primary colors: red, green, and blue (RGB). Using the
primary colors provides the ability to generate variety of hues including achromatic point (AP) (white light). This
concept is applied in light emitting diode (LED) displays where each pixel consists of RGB LEDs. Although using
compact RGB light in LED displays provides a wide color gamut, many issues arise due to dissimilarities in
optical and physical characteristics of LEDs such as: uniform spatial light mixing and distribution of AP, and AP
maintenance and thermal management. Power consumption is also a major concern in LED displays. In this
paper, the issues with current RGB pixel architecture such as non-uniform mixing and distribution of AP, energy
efficiency and a solution to these issues by introducing a new pixel configuration consisting of red, green, blue
and white (RGBW) are discussed. Experimental results as well as theoretical analysis of the new configuration
are presented and discussed. [C1659]

"Near-Field Scanning Optical Imaging with Monolithic Silicon Light Emitting Diode on Probe Tip"
We describe optical and topographic imaging using a light emitting diode (LED) monolithically integrated on a
silicon probe tip for near-field scanning optical microscopy (NSOM). The light emission resulted from a silicon
dioxide layer buried between a phosphorus-doped N+ silicon layer and a gallium-doped P+ silicon region
created locally at the tip by a focused ion beam (FIB). The tip was employed in a standard NSOM excitation
setup. The probe successfully measured optical as well as topographic images of a chromium test pattern with
imaging resolutions of 400 nm and 50 nm, respectively. The directional resolution dependence of the acquired
images directly corresponds to the shape, size and polarity of the light source on the probe tip. To our
knowledge, this report is the first successful near-field imaging result directly measured by such tip-embedded
light sources. [C1660]

"White Light Electroluminescence from Zinc Oxide Nanowire Composites"
We report the white light emission of the zinc oxide (ZnO) nanowires/insulator composite films by low-cost
hydrothermal method. The hybrid composite film consists of ZnO nanowires and insulator materials of polymethyl
methacrylate (PMMA) and spin-on-glass (SOG) respectively. The ZnO EL device with PMMA shows a peak at
595 nm and the one with SOG shows a peak at 560 nm under bias of 9 V. The above emissions are contributed
by the high concentration of ZnO surface defects (oxygen vacancies). The bandwidth of the white light emission
spans as wide as 400 nm, which is attributed to the interaction between the surface of ZnO nanowires and
insulator components of the hybrid film. We further investigate the morphology of the hybrid film by field emission
scanning electron microscope (FESEM). [C1661]

"Towards an Electro-Optical Driven Single Photon Device"
As a prototype towards a single photon source we present a quantum-dot-based device, which is tunable and
fully electrically pumped. Both the electrical pumping process and the manipulation of the emission wavelength of
the quantum dots are independently achieved in this three-terminal device. We realized this approach by
electro-optically pumping the quantum dots via a light-emitting diode which is monolithically integrated
underneath the quantum dot layer. Independently from the pumping process, electrical tuning of the emission
wavelength of the quantum dots is achieved by the quantum confined Stark effect using a third contact. This
device structure is fully extensible with high quality resonators based, for instance, on photonic crystal structures
targeting high extraction efficiencies via the Purcell effect. [C1662]

"Fabrication of Tungsten Photonic Crystals for High Efficacy Incandescent Light Emitters"
Tungsten "woodpile" 3D photonic crystals in the visible wavelength scale can potentially suppress light emission
in the infrared range and, when used as black-body filaments, enhance black body emission in the visible
range. Such a device would act as an ideal light bulb providing high luminous efficacy and perfect color
rendering index, Here five hundred nanometer period tungsten photonic crystals are fabricated using a novel
holographic lithography and wafer bonding method to realize a layer by layer stacked woodpile structures.
Reflection characterization of two layer structures shows evidence of enhanced reflection and suggests a
bandgap starting at 900 nm. [C1663]

"Equalisation for high-speed Visible Light Communications using white-LEDs"
The performance of visible light communications (VLC) system that uses white LEDs is limited by the bandwidth
of the LED emitters. In this paper we report LED equalisation techniques that can improve the data transmission
rate in VLC systems significantly. Equalisation is employed in the VLC transmitter and receiver and both
experiment and simulation results show a significant improvement in the OOK-NRZ data rate when compared
with the unequalised devices. This increases from 15 Mbit/s to 75 Mbit/s, whilst maintaining a low bit error rate
(BER). [C1664]
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"Bandwidth-efficient indoor optical wireless communications with white light-emitting diodes"
With white-light LEDs one can combine lighting and wireless communication functionalities in one source. We
investigate feasible transmission rates in a moderate-size office room illuminated with commercially available
phosphor-based LEDs. Due to prevalent high signal-to-noise ratios and negligible inter-symbol-interference
maximum data rates of 300 Mbit/s are shown to be achievable with the use of pulse amplitude modulation (PAM)
or discrete multi-tone modulation (DMT). Also, we present first experiments with white-light LEDs and
demonstrate wireless net data rates of up to 101 Mbit/s. [C1665]

"Molecular electronics inside optical fibres"
The fabrication of organised porphyrin thin films inside structured fibres is demonstrated. Coupling between the
molecules and the surface is reported. [C1666]

"Recent research progress in hybrid fiber-optic in-building networks"
Advanced optically-emulated x-QAM techniques and the modal dispersion-robust radio-over-fiber OFM
technique enable the delivery of high-capacity data via a single multimode (silica or polymer) optical fiber in-
building network to wired as well as wireless terminals. [C1667]

"DOA estimation of space light communication sensor network with exponentially amplitude
modulated LED"
In sensor networks, the location measure is one of the most important information. In this research, we propose
a new method of DOA (direction of arrival) estimation for localizing in sensor networks with space light
communication. Each sensor node embedded with three offset mounted IR sensors and an IR LED detects DOA
of other nodes's LED light. 3D location of the network can be obtained from a set of the DOA data. The power of
LED is modulated exponentially, so as to be distance-independent of DOA measurement. From simulations and
experiments with a test-bed sensor, we confirm that it can detect 3D location information with the proposed 3D
localization model in a real scene. [C1668]

"CMOS photo-transistor array detection system for visual light identification (ID)"
Visible light communication is a wireless communication method modulating the light of visible LED. In this study,
high sensitive photo-transistor array has been developed for the visible light identification (ID) using CMOS 0.35
mum process. The response sensitivity of photo-transistor is over 0.8 A/W. The photo-transistor is selected by
the outer signal in order to separate the signals from multiple light sources. The image of light sources is
scanned by CCD module, and the brightest position is determined by C++ software. [C1669]

"Orthogonal frequency division multiplexing for indoor optical wireless communications using visible
light LEDs"
Visible light LEDs are being used for indoor optical wireless systems as well as room lighting. In indoor diffuse
optical wireless links multipath dispersion limits the maximum transmission data rates. In this paper we
investigate OFDM system where multipath induced intersymbol interference (ISI) is reduced, enabling higher
data rates. Pilot signals are uniformly inserted into data symbols (subcarriers) and are extracted at the receiver
for channel estimation. Predicted and simulated results for the symbol error rate (SER) for an OFDM employing
BPSK, QPSK and M-QAM for line of sight (LOS) and diffuse links are presented for a range of pilot signal.
[C1670]

"Implementation of Hierarchical GAF"
We implemented a power saving mechanism hierarchical GAF (HGAF) on MICAz-Motes. HGAF introduces a
layered structure into GAF (geographic adaptive fidelity) which uses location information of nodes in wireless
sensor networks (WSNs) for grouping of nodes. We demonstrate HGAF operation with the implementation on
MICAz-Motes. [C1671]

"Combination with Gas Flotation Preconcentration Based on Ternary Association Complexes and
Flame Atomic Absorption Spectrometry Detection for Trace Heavy Metals in Complicated Water
Samples"
A ternary association complex [MIn+1]-[MB]+, which were formed by metals (Mn+), iodine anion (I-) and basic
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dye methylene blue (C16H18ClN3S-3H2O, MB), was applied in the preconcentration of trace heavy methylene
blue (Ag, Cu, Cd, Pb) in complicated water samples, such as high salty solution, by gas flotation. The ternary
association complexes was floated and absorbed into 5 mL of toluene, and the toluene phase was directly
determined by the flame atomic absorption spectrometry (FAAS). Several parameters, including flotation pH,
volume of KI and methylene blue solution, and selection of organic solvent were studied. Under the optimum
conditions, the enrichment factor for 200 ng/mL interest elements almost equal to the ratio of the aqueous
solution volume to organic solvent volume. The detection limits for Cu, Pb, Cd and Ag were 0.9, 0.8, 0.5 and 0.4
ng/mL, respectively. The interference of coexist elements to the determination were also studied. The developed
method was applied in the determination of trace Cu, Pb, Cd and Ag in artificial seawater, the average
recoveries of interested metals were about 89.1%-92.9%. [C1672]

"Study of Immobilization and Removal Efficiency of Zn²+ from Wastewater by Anabaena Sp."
Methods and materials of immobilization of Anabaena sp. used in wastewater treatment were studied in this work
.The results showed the polyurethane foam (PUF) could be an excellent organic polymer immobilization matrix,
which can hold as much as 15 mg dry weight of Anabaena sp. by 1 cm3PUF. 70.2% efficiency of Zn2+cleansing
in flowing wastewater at the speed of 3 mL/min could be reached. [C1673]

"Porosity Prediction with Settlement and Biodegradation in Municipal Landfill"
The landfill settlement induced by biodegradation and mechanics compression contribute to changes in
rearrangement of waste porosity. Based on the fluid-solid interaction mechanics theory, a new coupling model
has been developed to describe the interacting of porosity- displacement-gas pressure with combine to the waste
deformation and micro-biological degradation. And the numerical scheme of the model is given. The settlement
strain, porosity, permeability and diffusivity is presented by numerical simulation. The simulation results show
that the porosity values increase is due to the waste itself decomposition. The waste settlement is the key to the
decrease process of porosity. The variant effect of organism content on porosity is different. The maximal amplify
of permeability and diffusivity by organic decomposition is 40 % and 23 % in the dispose duration. Predicting the
transport process in landfill, the effect of the porosity can not be neglected by comparison the changes of
intrinsic permeability and De/Dg. [C1674]

"The Study of a Handheld Digital Microscope for Biomedical Applications"
In recent years, biotechnology is a highly developed and popular research topic. Microorganism behavior
measurement is an important method for biotechnology experiment. Microscope is often used to measure
microorganism behavior. The disadvantages of using the tradition microscope are expensive, heavy when the
magnification is too large it's not easy to tracking microorganism. In this research, we focus on the development
of a low-cost and convenient hand-held digital microscope platform. Based on digital microscope technology, we
can observe and record any tiny object's behavior and movement, like Paramecium behavior etc. The platform is
not only low-cost, easy to operation, but it can also connect to a computer for further data processing and
analysis it let the digital microscope can be used in many applications. [C1675]

"55V Integrated Power and Non-Volatile Technology for Solid State Lighting Applications"
This paper presents a process in which a 55 V-class of power devices is added to baseline 0.25 um 2.5 V/5 V/
20 V CMOS technology by forming asymmetric extended-drain device structures in which an inverted well design
concept is utilized to form an extended-drain dielectric region. The RsP-BVdS figure-of-merit is consistent with
best-in-class (0.65 mOhm cm2/ 70 V NMOS, 1.60 mOhm cm2/ 70 V PMOS), and the voltage handling is drift-
length scalable from 20 V to over 75 V. Three classes of non-volatile memory are modularly implemented in the
process flow consisting of single- polysilicon hot-carrier programmed OTP, single polysilicon 2T FN-FN MTP,
and double-polysilicon 2T EEPROM. The combination of high-performance integrated power devices with non-
volatile memory results in cost-effective implementation of features necessary for solid-state lighting systems.
[C1676]

"Model-based respiratory motion correction using 3-D echocardiography"
In this paper we investigate the use of 3-D echocardiography (echo) data for respiratory motion correction of
MRI-derived roadmaps in image-guided interventions. By a combination of system calibration and tracking the
MRI and echo coordinate systems are aligned. 3-D echo images at different respiratory positions are registered
to an end-exhale 3-D echo image using a registration algorithm that uses a similarity measure based on local
orientation and phase differences. We first assess the use of the echo-echo registration alone to perform motion-
correction in the MRI coordinate system. Next, we investigate combining the echo-echo similarity measure with
a MRI-derived motion model. Using experiments with cardiac MRI and 3-D echo data acquired from 2
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volunteers, we demonstrate that significantly faster and more robust performance can be obtained using the
motion model. [C1677]

"Improvement of Date Rate by using Equalization in an Indoor Visible Light Communication
System"
In this paper, an optical wireless communication system that uses white LEDs is described. Equalization is
employed at the receiver to improve the data rate. Simulation shows a highly reliable communication channel
with an SNR of up to 81 dB. Moreover, the data rate can be improved from 16 Mb/s to 32 Mb/s NRZ-OOK at a
BER of 10-6. [C1678]

"A Dual-Receiving Visible-Light Communication System for Intelligent Transportation System"
Wireless communication has been identified as the key enabling technology in Intelligent Transportation System
(ITS). Visible-light communication (VLC) presents an alternative to other existing wireless technologies to enable
infrastructure-to- vehicle communication in ITS. In this paper, we identify the major limitations in implementing
VLC on outdoor environment. Next, we introduce a new and innovative receiver design with dual reception and
effective ambient-light rejection capabilities. Simulation results show that our newly proposed receiver is able to
achieve greater communication range and receivable information with an average improvement of 20 m and 10
Mbits during daytime, respectively. [C1679]

"Electro-optic polymer modulators for telecommunications applications"
Progress in electro-optic (EO) polymer materials and hybrid device designs have led to the demonstration of
electro-optic modulators with unprecedented bandwidth (>100 GHz) and drive voltage (~ 0.5 V). We will discuss
our development of hybrid EO polymer/sol-gel waveguide modulators that achieve sub-volt drive voltages and
superior photostability, while using a low-cost wet etch fabrication process. We also present a figure of merit that
assists in the comparison of different EO po/ymer/cladding systems. [C1680]

"Low-Cost and Robust 1-Gbit/s Plastic Optical Fiber Link Based on Light-Emitting Diode
Technology"
1-Gbit/s transmission is demonstrated over 50 m of step-index PMMA plastic optical fiber (1-mm core-diameter)
using a commercial light-emitting diode. This is enabled by use of discrete multitone modulation with up to 64-
QAM constellation mapping. [C1681]

"Sapphire-removed induced the deformation of high power InGaN light emitting diodes"
Thick copper films on vertically structures InGaN LEDs play a critical role after sapphire removed. The most
commonly used GaN thin film growth technique is metal-organic chemical vapor deposition (MOCVD), which
provides a high growth temperature, as a result, high intrinsic stress takes place between sapphire and InGaN
surface. If the aforementioned metal supporter experiences a large warpage induced from intrinsic stress after
sapphire removed, the subsequent processes would be very difficult to carried out. To solve the above issue, a
finite element (FE) numerical simulation was employed for stress-strain behavior analysis of the LED device, the
results reveal that, increasing the thickness of metal layer or implementing a pre-metal deposition buffer layer
can apparently reduce the device warpage after sapphire removal. Based on the above design concepts, the
experimental result depicts that, the warpage of LED wafer can be effectively reduced by 25% when metal layer
increased from 62.5 um to 82.5 um, which shows good agreements with FE result, hence validates the
established research methodology. And more importantly, based on the process modelling and sapphire-removal
simulation-technique developed in this study, an optimal novel LED structure is designed for the reduction of
process induced warpage. To conclude, a LED chip structural design-process modeling-fabrication methodology
was successfully developed, and can be further contributed to the LED industry. [C1682]

"Micro Unmanned Aerial Vehicle Visual Servoing for Cooperative Indoor Exploration"
Recent advances in the field of micro unmanned aerial vehicles (MAVs) make flying robots of small dimensions
suitable platforms for performing advanced indoor missions. In order to achieve autonomous indoor flight a pose
estimation technique is necessary. This paper presents a complete system which incorporates a vision-based
pose estimation method to allow a MAV to navigate in indoor environments in cooperation with a ground robot.
The pose estimation technique uses a lightweight light emitting diode (LED) cube structure as a pattern attached
to a MAV. The pattern is observed by a ground robot's camera which provides the flying robot with the estimate
of its pose. The system is not confined to a single location and allows for cooperative exploration of unknown
environments. It is suitable for performing missions of a search and rescue nature where a MAV extends the
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range of sensors of the ground robot. The performance of the pose estimation technique and the complete
system is presented and experimental flights of a vertical take-off and landing (VTOL) MAV are described.
[C1683]

"Communications and Sensing of Illumination Contributions in a Power LED Lighting System"
In recent years, LED technology emerged as a prime candidate for the future illumination light source, due to
high energy efficiency and long life time. In addition, LEDs offer a superior flexibility in terms of colors and
shapes, which leads to a potentially infinite variety of available light patterns. In order to create these patterns via
easy user interaction, we need to sense the local light contribution of each LED. This measurement could be
enabled through tagging of the light of each LED with unique embedded IDs. To this end, we propose a new
modulation and multiple access scheme, named as code- time division multiple access-pulse position modulation
(CTDMA- PPM): a form of PPM which is keyed according to a spreading sequence, and in which the duty cycle
is subject to pulse width modulation (PWM) according to the required lighting setting. Our scheme considers
illumination constraints in addition to the communication requirements and, to our best knowledge, it has not
been addressed by other optical modulation methods. Based on the proposed modulation method and multiple
access schemes, we develop a system structure, which includes illumination sources, a sensor receiver and a
control system. Illumination sources illuminate the environment and transmit information, simultaneously.
According to our theoretical analysis, this system structure could support a number of luminaries equal to the
size of the CDMA codebook times the dimming range. [C1684]

"Information Illuminating System for Healthcare Institution"
At some hospitals and nursing homes, people have already thought about improving healthcare quality,
efficiency and accuracy by bring in the technology of wireless local area network (WLAN), which possesses the
advantage of high mobility, flexibility and high speed. However, this idea always takes the risk that medical
equipment may get disturbed by the invisible electro magnetic interference (EMI). It has been proved by many
cases that some precision medical instruments could not work properly when they are under radiofrequency
radiation. In this paper we will describe a new wireless communication system with no RF radiation, no EMI but
safety and convenience. This design takes the advantage of optical modulation based on hospital illuminating
network. High brightness light-emitting diodes (HB-LED) are used in this system as illuminating source which
take priority over conventional gas discharge fluorescent lamp or other low luminous efficient lamps. The
information is modulated on the visible light emitted by HB-LED lighting source. A portable device is also
designed to receive and demodulate the information, offering mobile data service. [C1685]

"Design of a LED street lighting system"
LED technology has rapidly developed in recent years to the point that LEDs can be seriously considered for
replacing conventional halogen and incandescent lamps in general illumination, e.g. street lighting. Before wide
spread adoption of this technology can be embraced, there are a number of outstanding issues that need to be
addressed. The opportunity is now available for the implementation of innovative concepts for heat transfer,
thermal management, optimised LED power drivers and communication systems. This paper consists primarily of
three parts. Firstly, current UK street lighting regulations and requirements are outlined, shortfalls are identified
and highlighted. In the second part, thermal management of the LEDs and their drivers are detailed. It is
imperative that the LEDs are kept within their maximum operating temperature to ensure maximum stated
lifetime and performance. Finally the third part proposes suitable topologies for providing unity power factor and
regulating current through the LED arrays. [C1686]

"Mobile Charge Induced Breakdown Instability in 700V LDMOSFET"
One chip solution for SMPS (switch mode power supply) has been drawing great attention of the designers with
its green mode standby power and high efficiency in the AC-DC adaptor and LED lighting applications. The UHV
(ultra-high voltage) foundry process, which enables the integration solution for green compliance SMPS, is
proposed in this paper. The technology integrated low voltage CMOS (5 V), medium voltage (40 V) and UHV
(700 V) devices in one single process. The UHV technology provides a novel UHV device structure with
RESURF (Reduce-SURface-Field) effect to sustain ultra-high breakdown voltage and not to affect the original
low/medium voltage devices performance in the same time. Thus, the concept of this novel structure is easily to
apply to the other technology nodes and extend its voltage-sustaining range by adjusting the drift length for the
RESURF structure. In this research, the 700 V technology has realized the performance that the BVdss
(breakdown voltage) is 800 V with Ronsp (on-resistance) of 270 mOhm-cm2. In the same time, the process
challenge to optimize 700 V device performance against un-balanced mobile charge issue was also discussed.
[C1687]
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"Scanning Led Array Based Volumetric Display"
A novel quasi-holographic display concept is developed using light emitting diode (LED) arrays on scanning
platform. The display system is capable of providing smooth motion parallax and solving the accommodation-
vergence rivalry. Each scanner module contains 1D LED array mounted on a polymer scanner with a lens for
imaging the LEDs onto a special diffuser screen. The scanning modules are actuated electromagnetically and
the LEDs are driven with an external LED driving field programmable gate array (FPGA) circuitry designed for
the purpose. The scanners have a natural frequency of 12.7 Hz, scan line of 21.5deg total optical scan angle
(TOSA) and a quality factor of 20. The three dimensional (3D) display concept is proved with two of these
modules by displaying two points sequentially at two different depths. [C1688]

"European Research into Head Tracked Autostereoscopic Displays"
Stereoscopic displays that do not require the wearing of special glasses (autostereoscopic), enable a large
degree of freedom of viewer movement and show the minimum amount of information have been developed
within several European Union-funded projects. In the ATTEST and MUTED projects a stereo image pair is
produced on a single liquid crystal display (LCD) by simultaneously displaying left and right images on alternate
rows or columns of pixels. Novel steering optics is used to direct regions, referred to as exit pupils, to the
appropriate viewers' eyes. The positions of these are controlled by the output of a head position tracker. In the
HELIUM3D project an autostereoscopic image is produced with the use of a light engine and illumination is
provided by an RGB laser. Exit pupil locations are determined by a head tracker controlling a spatial light
modulator (SLM). [C1689]

"LED Lamp Flicker Caused by Interharmonics"
The current IEC flickermeter standard only considers light flicker of incandescent lamps. Hence, the standard
flicker-meter has limitations regarding assessing flicker of lamp types other than the incandescent lamp,
particularly in the presence of interharmonics. In this paper, the flicker responses of various lamps (e.g.,
incandescent, compact fluorescent, and LED (light-emitting-diode) lamps) are investigated using a laboratory
interharmonic flicker station and a photo detector. The experimental results demonstrate that LED lamps exhibit
flicker response similar to that of compact fluorescent lamps, which are sensitive to high-frequency
interharmonics located close to the odd order harmonics. Our analysis indicates that a diode bridge rectifier,
which converts AC to DC for both compact fluorescent and LED lamps, is a source of flicker due to high-
frequency interharmonics. [C1690]

"Characterization of Optical Sensors for Real-Time Measurement of Motorcycle Tilt Angles"
An effective optical sensor for real-time measurement of the tilt angle in high-speed motorcycles was developed
and tested. The basic idea and target of this work is to create a compact, reliable and also low-cost optical
triangulators capable of accurate in-field measurements, in the harsh environment of sport motorcycles.
Calculations of the required system sensitivity and allowable accuracy are described for this kind of optical
sensor. The first prototypes, based on LED emitters, demonstrate the viability of such optical solution but they
suffer from significant performance degradation due to solar interference, moved at high Fourier frequency by the
combined effect asphalt roughness and motorbike speed. A second-generation instrumentation is under study,
relying on laser emitters. Such novel triangulators promise good and reliable performance for the proposed
application, keeping low costs and encumbrance and overcoming the problem of solar interference. [C1691]

"1200dpi thin film LED array by silicon photonics technology"
Higher density single crystal thin film light emitting diode (LED) arrays have been studied. Bonding of epitaxial
thin film (epifilm) LEDs of about 2 mum in thickness has been achieved on CMOS IC drivers and other dissimilar
material substrates by intermolecular force ("Epi Film Bonding (EFB)" technology). The epifilm LED array
provides good enough characteristics to apply in LED printheads (small variation of emitted light power (<
plusmn 5%) and long lifetime (>1000 h)). Fabrication test of two dimensional (2D) epifilm LED arrays shows that
2D 1200 dpi epifilm LED arrays (a small light emitting region of 10 mum times 10 mum and a fine array pitch of
21.2 mum) achieves good performance to display characters. Bonding of 1200 dpi epifilm LED arrays on
diamond-like carbon (DLC) thin films having high thermal conductivity has been tested for the first time. The test
result shows that good bonding of small epifilms (10 mum times 10 mum) on the DLC thin film can be achieved.
The LED array that is bonded on the DLC thin film formed on the Si substrate shows higher thermal conduction
character; rough estimation of LED temperature suggests about 50 degrees centigrade even at a very high LED
current density of 20 kA/cm2. [C1692]
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"Decay mechanisms of lumen and chromaticity for high-power phosphor-based white-light-emitting
diodes in thermal aging"
The high-power phosphor-based white-light-emitting diodes (LEDs) with different thicknesses and concentrations
of silicone YAG phosphor after thermal aging at 150 degree C and 500 hours are studied experimentally. The
results showed that the lumen loss and chromaticity (CIE) blue shift of the high-power white-light LEDs
increased as the silicone YAG phosphor thickness and concentration increased. These were due to that the
transmittance loss of the silicone YAG phosphor increased and the spectrum intensity of the white- light LEDs
decreased as the aging time increased and resulted in lower emission efficiency of the high-power white-light
LEDs. The likely cause for transmittance reduction is the refractive index decreased in the silicone YAG
phosphor after thermal aging. As a result, the key module package related degradation mode under thermal
aging was identified as the decay of the silicone YAG phosphor. Therefore, in order to maintain lumen power
and minimize color shift of the high- power white-light LEDs modules for use in low-cost lighting and commercial
applications, the optimized thickness and concentration of the YAG phosphor are 2 mm and 2%, respectively.
[C1693]

"Multi-View 3D TV Sub-Pixel Coding for Stress Free Perception"
At the beginning of this paper a visual 3D cognition investigation is described which is basic for a new
perception oriented coding and 3D pixel design for future stress-free 3D displays. As a result new visual
physiological measurements on the accommodation conflict are presented. To increase the horizontal resolution
of TFT displays for 3D applications a new sub-pixel coding has been developed and is described here. The
optical imaging method is shown which achieves a high number of views. At the end a new 3D pixel design is
suggested for future 3D TVs, suitable for an OLED technology (Organic Light Emitting Diode). [C1694]

"Feasibility of Imaging Photoplethysmography"
Contact and spot measurement have limited the application of photoplethysmography (PPG), thus an imaging
PPG system comprising a digital CMOS camera and three wavelength light-emitting diodes (LEDs) is developed
to detect the blood perfusion in tissue. With the means of the imaging PPG system, the ideally contactless
monitoring with larger field of view and the different depth of tissue by applying multi- wavelength illumination can
be achieved to understand the blood perfusion change. Corresponding to the individual wavelength LED
illumination, the PPG signals can be derived in the both transmission and reflection modes, respectively. The
outcome explicitly reveals the imaging PPG is able to detect blood perfusion in a illuminated tissue and indicates
the vascular distribution and the blood cell response to individual wavelength LED. The functionality investigation
leads to the engineering model for 3-D visualized blood perfusion of tissue and the development of imaging PPG
tomography. [C1695]

"LED drivers with PPD compensation for achieving fast transient response"
A trade-off performance between static error and dynamic response is made by the combination of proportional
(P) and proportional derivative (PD) compensations. Owing to the fast transient response provided by the P
compensator, the static error is also reduced by the PD compensator within a reasonable response time. The
proposed control circuit is entirely implemented by voltage mode and has better line and load regulations. An
asynchronous 1.8MHz DC/DC boost converter was fabricated by UMC 0.35mum to generate 35V output voltage
to turn on more than 10 LED at the same time for the notebook's backlight. [C1696]

"Characterization of PEDOT:PSS dilutions for inkjet printing applied to OLED fabrication"
This paper presents results of different dilutions of PEDOT:PSS on the uniformity, pattern definition and
conductivity of inkjet printed films. PEDOT:PSS was diluted in water, ethylene glycol (EG) and dimethyl sulfoxide,
(DMSO) in order to achieve the required viscosity in the range of 2 to 30 cps. In order improve the surface
tension a surfactant Tritonreg X100 was added to some of these dilutions. Deposited films were characterized to
obtain their refractive index, thickness and resistivity. As a final result, a polymeric light emitting diode (PLED)
structure was fabricated using copolymer (BEHP-PPV)-co-(MEH-PPV) as active layer. [C1697]

"A handheld fluorometer for measuring cellular metabolism"
We demonstrate the application of a handheld fluorometer optimized for UV excitable assays. We demonstrate
the measurement of metabolic products as yeast cells germinate in dextrose solution. In particular we measure
NADH which is produced during cellular respiration. The handheld fluorometer consists of a CMOS active pixel
sensor with in-pixel CDS, coupled with a custom chromophore-polymer emission Alter and a UV LED as the
excitation source. The handheld fluorometer is able to detect as little as 10 muM of NADH, and in its present
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format should be applicable to any fluorescence assay with UV excitation and visible emission wavelengths.
[C1698]

"Two color asynchronous event photo pixel"
The paper presents a dichromatic asynchronous event pixel for use in an address event representation (AER)
vision sensor. The pixel has been produced with the AMS 0.35 mum CMOS process. The sensitivity to two
distinct color spectra is achieved by the concept of stacked photo diodes, PN-junctions at different depths below
the surface of the silicon chip, which results in different absorption spectra. The pixel emits short pulses at a
frequencies proportional to the photo currents of the junctions. The pixel is shown to clearly distinguish light
sources of two different colors. [C1699]

"LED-Based Sensing System Control for Photocatalytic Biomedical Gas Purification"
An efficient and portable photoacoustic multi-gas monitor for biomedical application is needed in hospital in order
to protect the health of workers, patients and, somewhat, visitors. If highest precision is not required, especially
for continuous monitoring of anaesthetic gases, a LED (light emitting diode) based-detecting system can be
employed in order to estimate an attention threshold level of gas. But when a gas purification facility is used in
order to exhaust biomedical gas present in a surgery room, it can be suitable to employ a different sensing
technology to reduce costs and to increase efficiency, since the quality and the quantity of gases decrease, a
new affordable instrumentation based on LED technology is proposed in the present research. The idea behind
this work is to control LED sources by a cheaper system in other to get acceptable results that are valid for an
interesting range of frequencies. Particular care has been given to conditioning subsystem because of mixing
RGB colours. [C1700]

"On the use of deep UV-LEDs for monitoring dialysis"
The new UV-C LEDs have been characterized to evaluate their potential applicability in the development of a
simple, low-cost optical adequacy sensor for continuous, on-line measurements on spent dialysate. This
approach would allow us to avoid the use of bulky and expensive spectrometers in the monitor systems. The
reported results could be useful for the system development; nevertheless, different critical aspects such as
LEDs reliability, mean life time and emitted and transmitted power-monitoring should be taken in consideration.
[C1701]

"Multi-element Free-Space-Optical spherical structures with intermittent connectivity patterns"
Due to its high bandwidth spectrum, free-space-optical (FSO) communication has the potential to bridge the
capacity gap between backbone fiber links and mobile ad-hoc links, especially in the last-mile. Though FSO can
solve the wireless capacity problem, it brings new challenges, like frequent disruption of physical link (intermittent
connectivity) and the line of sight (LOS) requirements. In this paper, we study a spherical FSO structure as a
basic building block and examine the effects of such FSO structures to upper layers, especially to TCP behavior
for stationary and mobile nodes. [C1702]

"The single emission spectrum densitometry for radiochromic films by flat-bed document scanner
with transparency unit employing light emitting diode"
We developed an infrared flat-bed scanner with a transparency unit (IR-4000, iMeasure, Inc.) in order to
increase the sensitivity of the measuring density of Radiochromic film, Gafchromic film EBT model. Radiochromic
film has been used for many years as a two-dimensional radiation detector for dosimetry in radiotherapy. One of
the commercially available Radiochromic films today is the Gafchromic film EBT model (EBT) manufactured by
ISP (International Speciality Products, Wayne, NJ). EBT has the absorption spectrum with a maximum absorption
band centered at 636 nm. Consequently the response of EBT will be enhanced by measuring with a red light.
The transparency unit of IR-4000 for EBT has a light emitting diode (LED) with apeak wavelength of 630 nm, and
was produced by replacing a white light in the transparency unit for the flat-bed scanner (ES-2200, Seiko Epson
Corp) with the LEDs. IR-4000 could improve the sensitivity for EBT in all dose ranges. However, we had to
consider the methods for decreasing noise. We examined for IR-4000 how to keep the high sensitivity and
reduce noise. Multiple scans and the reduction of the image resolution by pixel averaging, which was effective in
noise reduction, were employed. IR-4000 is a useful densitometry device to GAFs since optional transparency
units which have various single emission spectra are prepared. [C1703]

"Interfacial and Nanostructural Enhancements in Organic Semiconductor Sensors and Diodes"
Interfaces often control the performance and activity of organic devices and can be harnessed for new and

"Light Emitting Diode" («Светодиоды»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 393 из 694



enhanced functions. Interface engineering has enabled us to modulate the threshold (turn-on) voltage of a field
effect transistor made from a solution-deposited semiconductor, and to increase the switching speed of an
organic semiconductor diode by three orders of magnitude. Interfacial chemistry provides capabilities for using
organic transistors as sensors for vapors of military and security interest, especially nerve gas simulants. As the
devices become thinner and thinner, to the point where they are almost entirely interfacial, sensitivity enters the
parts-per-billion regime and response speeds decrease from minutes to seconds. Selectivity and sensitivity are
enhanced through the use of receptor functionality on surfaces. Receptor chemistry and electrostatics both
contribute to the sensing mechanism. [C1704]

"Development of Plasma-Damage Free Neutral Beam Sputtering System; High Performance
Indium Tin Oxide Films at Room Temperature with Application to Top Emmission OLED"
A neutral beam system has been developed to produce hyperthermal neutral beams (HNB) sputtering system.
ITO thin film with good performance has been developed by the HNB sputtering system at the room temperature.
The optimized conditions as neutral beam acceleration bias of -30 V and In & Sn composition ratio of 99:01
gives lower resistivity as 4.22 times 10-4Omega-cm and higher transmittance over 90% near wavelength of 550
nm. The room temperature-processed ITO films applied top electrode of OLED without plasma related damage.
[C1705]

"Inorganic-Organic Barrier Coatings for Flexible OLED Applications"
When flexible organic substrates are used for organic light emitting diodes (OLEDs), a barrier layer is required
for the substrate to protect the enclosed functional materials from oxygen and water penetration. In this study,
barrier coatings consisting of organic and inorganic films were developed for the organic substrate to ensure
sufficient hermetic protection. As a model system, we chose the 'Parylene-C/TiO2' grown on the polyethylene
terephthalate (PET) substrates. Parylene C films, which were vapor deposited at room temperature, have been
known for a superior conformal coverage. The oxide films were biomimetically formed from in- situ precipitated
particles in aqueous solutions and displayed nanoparticulate, dense structures. Since these oxides are processed
at very low temperatures (< 70degC) in aqueous solutions, the processes can be applicable to organic structures,
cheap and environment-friendly. Further, plasma treatments were employed to adjust the functionality of the
organic surfaces and their effects on microstructure evolution of subsequent depositing layers are discussed. In
order to evaluate the mechanical properties and film adhesion of the inorganic-organic hybrid coatings, in-situ
AFM coupled nanoindentation techniques were introduced. Preliminary results on the dye penetration test
indicated that the hermeticity of the barrier coatings was improved by having the hybrid films consisting of
parylene-C and TiO2. [C1706]

"Photolithographic Patterning in Supercritical Carbon Dioxide: Application to Patterned Light-
emitting Devices"
Photolithography is a high-throughput, cost-effective patterning technology. However, the application to organic
electronic devices has been restricted because of its chemical compatibility issue with delicate organic materials.
In this study we propose a new photolithography technique which utilizes supercritical carbon dioxide (scO2) as
an organic electronic materials-benign development solvent. Supercritical carbon dioxide is a fluid that exists
above its critical pressure and temperature (Pc=73.8 bar and Tc=31.1degC). Apart from the environmental
advantages, useful process benefits result from the fact that most non-fluorinated organic materials are not
damaged in contact with scCO2. A polymeric material composed of perfluorodecyl methacrylate (FDMA) and tert-
butyl methacrylate (TBMA) was synthesized as a negative-tone photoresist, processible in scCO2. Micron-sized
resist patterns on a Si wafer were successfully processed under i-line (lambda=365 nm) exposure conditions.
The resist showed a capability to make patterns on the conductive poly(3,4-ethylenedioxythiophene):
poly(styrenesulfonate) (PEDOT: PSS) film. The resulting resist pattern was finally applied to fabricate patterned
polymer light-emitting devices. [C1707]

"The development of Portable digital microscope inspecting instrument"
A new design is the concept of using digital camera embedded with magnifier lens and LEDs adapter as a
portable digital microscope inspecting instrument to recorder tiny target under quality assurance on production
line. The apparatus is demonstrated and presented the difference between the other portable digital microscope.
[C1708]

"Study on Gripping Large-size FPD Glass Substrates"
The mother glass substrate in FPD is needed to be enlarging for raising its productivity itself as well as the
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realization of the world-widely TV. Especially the mother glass in OLED is needed uniformly distributed gripping
force to handle deflection of the glass. Because large-size glass substrate has some difficulties regarding its
deflection during handling operation due to its thinness (0.5-0.7t) which is not even enough to stand its mass
itself. This study aims to demonstrate a new solution of these difficulties through clamping and bending boundary
conditions of the hinge type, which help to minimize the deflection of the glass substrate. The experiments had
also been carried out to verify the proposed method for minimizing the glass-deflection. This new design of glass
substrate handler may be useful in manufacturing the large OLED displays. [C1709]

"InGaN/GaN multiple quantum wells with silicon delta doping in GaN barriers for light-emitting
diodes"
In this paper, silicon delta doping was incorporated in the GaN barriers of InGaN/GaN multiple quantum well
(MQW) structures for blue light-emitting diodes. High-order satellite peaks from X-ray diffraction suggested
indium incorporation in the hetero-structures. The indium content has been 0.171 and 0.192 for the silicon delta
doped and undoped samples, respectively, by Vegard's rule. Thermodynamic analysis by Arrhenius plots of the
temperature-dependent photoluminescence spectra revealed the enhancements in radiative recombination. The
activation energy was shown to be 130 meV for the InGaN/GaN MQW structures with silicon delta doping. It was
110 meV for the undoped samples. The increase in the thermal activation energy was attributed to the supply of
electrons from the silicon delta doping barrier region into the InGaN quantum wells. The hole-capturing by higher
energy barrier in the valence band was also increased. Silicon delta doping suppresses carrier leakage by
increasing exciton confinement, and therefore improves the quantum efficiency. [C1710]

"A New Tracking Method using Image Sensor and Photo Diode for Visible Light Road-to-Vehicle
Communication"
We propose a new tracking method using image sensor (IMG) and photo diode (PD) for visible light road-to-
vehicle communication. Proposed method uses an IMG with wide FOV, which receives tracking signal, and a PD
with narrow FOV, which receives communication signal. As FOV of the IMG is wide, service range, where
communication signal can be received, is larger than conventional methods. Moreover, as FOV of the PD is
narrow, PD is less affected by background noise and high speed communication can be possible. [C1711]

"A cyborg beetle: Insect flight control through an implantable, tetherless microsystem"
We present an implantable flight control microsystem for a cyborg beetle. The system consists of multiple
inserted neural and muscular stimulators, a visual stimulator, a polyimide assembly and a microcontroller. The
system is powered by two size 5 cochlear microbatteries. The insect platform is Cotinis texana, a 2 cm long, 1-2
gram Green June Beetle. We also provide data on the implantation of silicon neural probes, silicon chips,
microfluidic tubes, and LED's introduced during the pupal stage of the beetle. [C1712]

"Finger-top total protein analysis system based on new biochemical IC chip"
This paper presents a novel miniaturized chemical system for electrophoretic separation and collection of
protein. The system was made into a module of "Bio-chemical IC". "Bio-chemical IC" is a finger top size device
for diverse chemical experiment. By using the new module, the whole micro-scale protein analysis system can
be miniaturized into a finger-top size. The module has realized real-time monitoring of protein electrophoresis,
and on-demand collection of target proteins during the electrophoresis. Separation of mixture of five different
proteins and collection of the target protein were successfully demonstrated with this module. Moreover, we
have succeeded in collecting a part of proteins from PC12 cells. [C1713]

"Single monolayer nanocrystal LED on probe tip for near-field molecular imaging and patterning"
We report a novel light emitting nano-diode structure consisting of a single monolayer of CdSe nanocrystals
deposited on a scanning probe tip for near-field scanning optical microscopy (NSOM). P-doped silicon which
forms the probe body was utilized as an anode of the LED. A Langmuir-Blodgett (LB) trough was used to
deposit on-probe a monolayer of nanocrystals (5-10 nm thickness), which were then examined with a SEM/TEM
to show uniform deposition, and a fluorescent microscope to demonstrate light emitting properties. Both
photoluminescent and electroluminescent emissions were observed from the fabricated probe with monolayer
LED. Preliminary imaging and patterning using functional light emitting silicon probes were demonstrated in a
standard NSOM setup. Resolutions of 50 nm and 400 nm were acquired for topographic and optical imaging,
respectively. [C1714]

"A new method of driving an AMOLED with MEMS switches"
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We newly propose an active-matrix organic light-emitting diode (AMOLED) pixel circuit composed of MEMS
switches and its digital driving method for grayscale modulation using time ratio gray scale (TRGS) scheme.
Developing a spice compatible model of the MEMS switch, the proposed driving method has been successfully
verified by circuit simulation. Current driving capability of the fabricated MEMS switch is evaluated with wiring
them to the OLED pixel which is separately fabricated. We could obtain the ON current of 11.4 muA from the
wired OLED and MEMS switch with a VDDof 10 V. The fabricated MEMS switch with length of 50 mum and
width of 10 mum showed the pull-in voltage of 58 V and total on-state resistance (with leads) of 20 Omega. We
successfully demonstrated the grayscale changes of an OLED by modulating the duty ratio of the control signal
at 60 Hz. [C1715]

"Optical sensor platforms by modular assembly of organic electronic devices"
Organic electronic devices are ideal for incorporation in sensor devices due to their reduced thickness, weight,
and flexibility. Here, we show that organic light emitting diodes (OLED) and organic photodiodes (OPD) can be
used in a wide range of optical sensors. Printing technologies allow for cheap production of devices. Using a
modular build up of these and additional components such as organic circuitry and/or embedded thinned silicon
dies will allow for an almost 2 dimensional design with a variety of resulting products. The emphasis will be
given on the design and the fabrication of modules for a pulse-oximeter device and integration into a wireless
smart bandage. Results will be shown of a proof of concept device. [C1716]

"Flexible wireless power-transmission system fabricated by 13.56 MHz polymer rectifier"
Printed electronics have attracted increasing attention in recent years due to its flexible format, easy process and
potentially low cost features. Achieving good performance organic Schottky diode as the key component of a
rectifier for printed RFID applications became a critical task. The electrical performances of an organic Schottky
diode can be improved by inserting an intermediate layer between the semiconductor and electrode surfaces.
This interface plays an important role in improving rectification ratio and lifetime of a polymer diode. In this work,
a 13.56 MHz rectifier based on a polymer Schottky diode will be demonstrated and a wireless energy
transmission built on flexible substrates will be proposed. [C1717]

"Organic semiconductor based strain sensors for input system on flexible oleds"
We developed an organic semiconductor based strain sensor sheet for an input system on flexible OLEDs. As
resistors for strain gauges, we used a conductive polymer of poly (3, 4-ethylenedioxythiophene)
(PEDOT):polystyrenesulfonate (PSS) which is useful for touch input devices. This is because PEDOT: PSS has
the advantages of flexibility and transparency. The strain sensor array was fabricated with the Parylene peel-off
process. The resistance change of the fabricated PEDOT-based sensor was measured on diverse radii of
curved surfaces. Finally, we demonstrated the capability to accept input by touching the sensor sheet both on
flat and curved surfaces. [C1718]

"High-accuracy positioning system using visible LED lights and image sensor"
We propose a new positioning system using visible LED lights and image sensor. GPS is widely used, but its
measurement error gets dozens meters worse at indoor or urban canyon where radio wave is hard to reach. On
the other hand, visible light can reach users easily since visible light devices are established at indoor and urban
canyon. Our proposed system can determine the receiver's position where each LED in a lighting sends
differential three dimensional space coordinate and image sensor can receive the signal. We show the availability
of our proposed method by numerical analysis. [C1719]

"A novel LED driver with adaptive drive voltage"
This paper presents an LED driver circuit consisting of a voltage pre-regulator and multiple linear current
regulators with an adaptively-controlled supply voltage. The proposed driver circuit powers all LEDs in a string
with a constant current and provides consistent illumination and optimal operating efficiency at low cost. The
performance of the proposed driver was verified experimentally. [C1720]

"An analysis of current accuracies in peak and hysteretic current controlled power LED drivers"
This paper provides an analysis result of current control accuracy in driving power LEDs from widely varied DC
input voltage. The detail analysis results show that the RMS LED current with Buck converter by using Peak
Current Control (PCC) decreases according to increasing input voltage. Since the LED driver needs to be simple
and low cost, the Buck converter is popular because it can allow continuous flowing current operation without an
output bulky capacitor. Based on the simulation and experimental result, it is discussed how to improve current
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accuracy by using large a inductor size with PCC in Buck converter over wide input voltage variations. The
result of PCC in Buck converter is also compared with Hysteretic Current Control (HCC) LED driver.
Experimental results with PCC and HCC show that the RMS current accuracy with HCC is much better than that
of PCC in Buck converter. In the experiment, the peak current level is set to 800[mA] both in PCC and HCC with
the varied input voltage from 14V to 28V DC. 262 [KHz] fixed switching frequency is used in PCC and 1.2 [MHz]
switching frequency is obtained with 33 [muH] inductor in HCC. The PCC and HCC are tested to drive two HB-
LEDs rated of 750 [mA]. Finally, the current accuracies of 1% with HCC and 10% with PCC are obtained in the
test range. [C1721]

"LED backlight power system with auto-tuning regulation voltage for LCD panels"
This paper proposes a light emitting diode (LED) backlight power system for liquid crystal display (LCD) panels.
The proposed power system is regulated by error quantities of feedback circuit from which variation value of the
voltage across LED driving IC in each driving LED channel is attained due to changes of temperature on LEDs.
With this compensation algorithm, the proposed LED backlight power supply can regulate its output voltage with
auto-tuning to compensate a forward drop voltage of multi-LED-string and to maintain a constant voltage across
each driving IC when temperature on LEDs is changed Compared with the conventional LED backlight power
system, the proposed power system can reduce the temperature on LEDs about 6degC~8degC under driving IC
operated in a safety of area. As a result, the proposed power system can reduce the temperature on LED
driving IC to increase life cycle of components and reduce color shift significantly. Hardware measurement
obtained from experimental prototype has been verified its feasibility. [C1722]

"A Digital boost converter to drive white LEDs"
A constant off-time boost converter with digital control was proposed and implemented with a field-
programmable-gate-array (FPGA) to power white light emitting diodes (WLEDs) for hand-held applications. In
the application, a lithium-ion battery with voltage ranging from 3.3 V to 4.2 V was used to light a serial
connection of 4 WLEDs drawing current levels from 2 mA to 20 mA. A constant off-time digital PWM controller
was chosen to increase the dimming resolution. For the compensator design, a small-signal control model for
the constant off-time converter was presented. A digital PI compensator with programmable gain was used to
stabilize the control loop for different LED current levels.Experimental results are presented. Same design
considerations apply to other applications if a digitally-controlled boost or buck/boost converter with high
conversion gain is used. [C1723]

"A Microsystem for Time-Resolved Fluorescence Analysis using CMOS Single-Photon Avalanche
Diodes and Micro-LEDs"
Although microfluidics and microarray technologies are revolutionizing the throughput, sensitivity and cost in
many areas of biodiagnostics, they are still reliant on bulky and expensive fluorescence analysis instrumentation.
Conventional fluorescence intensity measurements are prone to misinterpretation due to illumination and
fluorophore concentration non-uniformities. Thus, there is a growing interest in time-resolved fluorescence
detection, whereby the characteristic fluorescence decay time-constant (or lifetime) in response to an impulse
excitation source is measured. [C1724]

"A Direct-Type Fast Feedback Current Driver for Medium-to Large-Size AMOLED Displays"
The current or voltage driving schemes are employed for pulse-amplitude modulation (PAM) in AMOLED
displays. Current driving methods have advantages over voltage driving schemes including improvement of
luminance uniformity at display panels and compensation of TFT characteristics at pixels. degrade the driving
accuracy. This paper introduces a direct-type fast feedback current (DFFC) driver that offers fast settling time
with good accuracy by comparing the data with the pixel current directly. An optimum compensation method for
the feedback loop is suggested as well. [C1725]

"A Dc-Dc current source power supply with novel load current signal extraction"
Applications such as high power light emitting diode (LED) and laser diode need a high output current source
power supply. Low power dissipation and fast response are essential requirements for these solutions. Usually,
accurate and fast direct output current sensing adds cost and power loss to the supply. This paper proposes a
novel indirect load current signal extraction method for current source power supply. By doing so, the load
current dynamic tracking performance is not compromised while the converter has improved efficiency and
thermal performance. [C1726]
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"LED Light Emission as a Function of Thermal Conditions"
LED diode performance is a function of the device thermal conditions. The forward voltage and light emission of
the LED vary with temperature and current. This paper discusses how to choose the desired operating
temperature, by examining the effect of varying the thermal boundary conditions on the light emission. The
relationships are important to making design decisions about the LED thermal packaging. A generalized
calculation process is given for implementation. An example compares different thermal design constraints.
[C1728]

"Wireless sensor transmission range measurement within the ground level"
The maximum transmission range of crossbow wireless sensors are considered and discussed for sensor to
sensor on ground level communication, and sensor on ground level to base station on lamppost. Two different
crossbow wireless sensors kits operated at 900 MHz and 2400 MHz bands were used. Both indoor and outdoor
sensor to sensor communication ranges were performed for one and five different types of environments
respectively. The performance of the crossbow mote with four different types of antennas, in term of transmission
range was considered. Several measurement results for fixed power transmission of the two operated
frequencies were recorded for comparisons. [C1729]

"Fluorescence Thermometer Based on 2-Dimensional Photoluminescence Imaging"
Two-dimensional photoluminescence (PL) image from sensor material is evaluated for fluorescence thermometer
application. Two dimensional PL image is observed using CCD video camera under blue and/or UV LED
illuminations. Red colored PL image can be observed from ruby sensor under illumination of blue LED.
Brightness of red signal of PL image from ruby sensor varies linearly with temperature from 20 to 100degC
Temperature can be measured based on brightness of PL images from fluorescence thermo-sensors. Video
images processing technique (line scanning of intensity, histogram and integration of signal intensity) is found to
be effective for fluorescence temperature measurement using phosphor sensors. [C1730]

"PC Board Thermal Management of High Power LEDs"
Increasing requirements of closely packed high power LEDs pose challenges for PC board thermal management.
This paper presents a cost-effective thermal solution using FR4 based PCB technology and filled and capped
vias. This robust technology enables superior thermal performance on board level for closely packed power
LEDs. No solder joint or board level reliability failures were found during a temperature cycling test (TCT) from -
40degC to 125degC after 1000 cycles. Moreover no solder joint and board level failure was found after 4000
cycles for open via FR4 when monitoring changes of board thermal resistance. Trade-offs are given for board
thermal resistance versus packing density, various board designs, PCB technology, solder joint reliability and
PCB board level reliability including open vias and filled and capped vias. [C1731]

"A very simple control strategy for power factor correctors driving high-brightness light-emitting
diodes"
This paper presents a new control strategy for Power Factor Correctors (PFCs) used to drive High-Brightness
Light- Emitting Diodes (HB-LEDs). This control strategy is extremely simple and it is based on the use of a
conventional peak current- mode controller with a suitable selection of the compensation ramp waveform. In
these conditions, an almost perfect sinusoidal line current is obtained at full load in the case of a topology based
on the Boost converter. If the converter belongs to the Flyback family (Flyback, Buck-Boost, SEPIC, Cuk and
Zeta), the line waveform appears notably distorted if the compensation ramp is a linear ramp, but becomes
almost sinusoidal if the linear ramp is substituted by a properly chosen exponential waveform. The line waveform
is slightly distorted when dimming control is implemented or when the converter works in either over-voltage or
under-voltage conditions. However, the waveform maintains a very high Power Factor even in these conditions.
Moreover, the line current is cycle-by-cycle controlled due to the peak current- mode control and, therefore, the
input current feedback loop is extremely fast, thereby allowing this type of control to be used with high frequency
lines (above 400 Hz). [C1732]

"Effects of parametric uncertainty in designing a high-brightness LED light system"
One way to create white light is with a RGB color mixing system, in which light from multiple monochromatic
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LEDs (red, green and blue) is mixed. Unfortunately, there are several variations/uncertainties between individual
LEDs that can create unwanted problems, such as variations in: forward voltage drop, peak wavelength, spectral
radiant intensity, and the width of the spectral power distributions (SPD) of the LEDs. This paper will explain,
through experiments, behavioral models and probability theory, how the variations affect the design of LED
based lighting system. We especially describe the effects such as the influence of SPD variation and Forward
Voltage drop variation. [C1733]

"Real time monitoring of the leakage current of 230 kV insulator strings under washing"
This paper reports the real time behavior of the leakage current flowing on insulator strings of a 230 kV
substation tower during washing. Monitoring of two insulator strings in the tower is achieved by use of a pair of
optical fiber sensors that detect samples of the leakage current waveforms and transmit those samples to a
processing module via an optical link. It is observed that leakage current during washing may reach high peak
levels, and the effectiveness of the washing can be inferred by the degree of leakage current after drying of the
insulator strings. Direct monitoring of the leakage current can thus be used as an important guideline for proper
washing procedures during this type of intervention as well as for determining the effectiveness of the procedure.
[C1734]

"Session 16 lighting applications / LEDS"
{no data available} [C1735]

"A light emitting diode's chip structure with low stress and high light extraction efficiency"
Undesired residual stress always exists in light emitting diode (LED) after the process of metalorganic chemical
vapor deposition (MOCVD) due to difference in thermal expansion coefficient of different layers, doping, and
lattice mismatch. Residual stress would mostly induce defects in the process of LED chips, the packaging,
accelerated testing and their applications. The influence of strain/stress on the optical properties of GaN based
light emitting diode's (LED) chip is studied by molecular dynamic modeling. By simulation with finite element
method (FEM), it is found that the stress caused by differences in thermal expansion coefficiency could be
decreased by micro groove structures. The light extraction efficiency of LED chip could enhance with suitable
micro structures. [C1736]

"Silicon based colloidal quantum dot photonic crystal light emitters at telecom wavelengths"
A high-density colloidal quantum dot film emitting at telecom wavelengths is evanescently coupled to a Si
photonic crystal cavity, and the possibility of making a laser from the structure is discussed. [C1737]

"Reduced blue shift in screening the quantum-confined stark effect of an InGaN/GaN quantum well
with the prestrained growth of a light-emitting diode"
We demonstrate the reduced spectral blue shift in increasing injection current of an InGaN/GaN quantum-well
light-emitting diode with prestrained growth and show that this effect is stronger when the prestained GaN barrier
layer is thinner. [C1738]

"PbS quantum dot photoluminescence quenching induced by an applied bias"
We demonstrate that a DC voltage applied on a PbS quantum dot embedded organic light emitting diode can
partially quench the quantum dot photoluminescence and propose a way to avoid this quenching. [C1739]

"Room-temperature spin-controlled optoelectronic devices"
We present three spin-dependent optoelectronic devices for spin controlled photonics working at room
temperature. A spin controlled light emitting diode is demonstrated which exhibits spin injection through Fe/Tb-
multilayers at room temperature and in remanence. Furthermore, we show that a classical vertical resonator
laser can amplify spin information even at room temperature due to its nonlinearity at threshold. Accordingly, in
combination with the injectors mentioned above it can be used as a spin-controlled emitter, allowing efficient
spin-controlled polarization switching of its optical output. Due to the stability of light polarization in comparison to
the spin orientation in a semiconductor, spin information can thus be transmitted over long distances and at room
temperature with such devices. For detection of such spin information, we present a spin detector. It consists of
a pin-diode with Fe/Tb-multilayer contacts and we show that it can create a polarization dependent spin-current
also at room temperature and without applied magnetic fields. [C1740]
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"Photosensitizer-doped organic light-emitting diodes for near infrared to visible optical
upconversion"
The optical upconversion of infrared light to visible light has been achieved in infrared photosensitizer-doped
organic light-emitting diodes. This work brought forth a prototype design for novel flexible organic optical
upconversion device. [C1741]

"Enhancing the light extraction of InGaN light-emitting diodes by patterning the dicing streets"
Patterning the dicing streets technology was used to define the high extraction efficiency region of InGaN-GaN
multiple-quantum-well light-emitting diodes (LEDs). The external quantum efficiency (EQE) of the LEDs at 20
mA increased by 12.9% because of the roughening of the passive region which enhanced the escape cone.
[C1742]

"High enhancement in light output of InGaN-based micro-hole array LEDs by photoelectrochemical
(PEC) oxidation"
InGaN micro-hole-array LEDs (mu-LEDs) with and without oxide-film on it were fabricated. Compared with
conventional LED, output power of mu-LEDs without and with oxide film have enhancement of 38% and 82% at
20 mA, respectively. [C1743]

"Effects of gamma irradiation on optical properties of CdSe/ZnS colloidal quantum dots"
Effects of 137Cs gamma irradiation on photoluminescent properties of CdSe/ZnS colloidal quantum dots are
reported. Optical degradation was evaluated by measuring dependence of photoluminescence intensity on
irradiation dose. CdSe/ZnS quantum dots show poor radiation hardness. [C1744]

"Size effects and light extraction efficiency optimization of III-Nitride light emitting diodes with SiO2
/ polystyrene microlens arrays"
Optimization studies of InGaN quantum wells light emitting diodes employing SiO2/polystyrene microlens arrays
are conducted. The use of microlens arrays leads to increase in light extraction efficiency by 2.7-times, in
agreement with simulation. [C1745]

"OLEDs for solid state lighting"
Organic light emitting devices represent an exciting potential technology for solid state lighting. In this tutorial,
key areas of progress in performance and low cost fabrication are described and compared to solid-state lighting
needs. [C1746]

"Enhanced light extraction of light-emitting diodes with photonic crystal pattern fabricated by
nanoimprint"
A hexagonal array of sub-micron sized holes was fabricated on InGaN/GaN quantum-well light-emitting diodes
using nanoimprint lithography. Photoluminescence measurement confirms that light extraction of the LED was
enhanced with two-dimensional photonic crystal patterns. [C1747]

"Fabrication of photonic crystal light-emitting diode with photoelectrochemical wet etching and
phase mask interference"
We demonstrate the high light-extraction efficiency by using the photoelectrochemical etching technique for
forming photonic crystal structures on an InGaN/GaN quantum-well light-emitting diode through phase-mask
interference. More than 90% increase of output power is observed. [C1748]

"Anisotropy light extraction with high polarization ratio from photonic crystal light-emitting diodes"
The azimuthal anisotropy of GaN photonic crystal light-emitting diode is investigated using an annular structure.
The extracted light distribution has P/S ratio of 5.5 for light propagating in GammaX direction and 2.1 for
GammaM direction. [C1749]

"Investigating high-speed modulation characteristics of quantum dots in red emitting quantum dot-
light emitting diodes"
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We investigate the high-speed modulation characteristics of quantum dots in red emitting quantum dot-light
emitting diodes, in which the -3dB cutoff frequency for 6-mm2device is 1.5 MHz under optimized conditions. The
introduction of a positive offset DC bias voltage greatly increases the modulation speed at low applied voltage
range. [C1750]

"Highly efficient, charge balanced blue phosphorescent OLEDs employing wide band gap host with
p-i-n architecture"
In this study we report the use of a wide band gap host host p-bis (triphenylsilyly) benzene (UGH2) for Iridium
(III) bis [(4, 6-difluorophenyl)-pyridinato-N, C2'] picolinate (FIrpic) based devices. The wide band gap host serves
to confine the charge carriers in the emitting layer. Also the high triplet energy of the host efficiently confines all
the excitons on the dopant molecules. A systematic effort is made to enhance the performance of blue
phosphorescent organic light emitting diodes using the UGH2 host. The device performance of the intrinsic
device was further enhanced by incorporation of a p-i-n architecture to tune the charge balance in the device.
[C1751]

"Triplet energy confinement effect in blue phosphorescent organic light emitting devices"
The effects of triplet energy confinement and charge balance by hole and electron transport layers are
investigated on blue phosphorescent organic light emitting devices (PHOLEDs). [C1752]

"Measurement of mid-infrared alinsb light-emitting diodes with surface patterning"
3D FDTD modelling is employed to design a surface pattern for mid-IR LEDs. Measured enhancement factors
over an un-patterned device of 8% and 14% are found at 300 K and 25 K respectively. [C1753]

"Blue and yellow electroluminescence of MOSLED made on Si-rich SiOx grown by PECVD with
detuning buried Si nanoclusters size"
Blue and yellow electroluminescence of MOSLEDs made on Si-rich SiOxwith buried Si nanocrystals of different
sizes controlled with minimum hydrogen passivation are demonstrated by PECVD at different N2O/SiH4ratio and
total fluence. [C1754]

"Stimulated emission of laser dyes in opal-like matrix (photonic crystal) under nanosecond pulsed
laser excitation"
Transformation of fluorescence to stimulated emission in synthetic opals with voids filled by ethanol solutions of
organic dyes is studied. Simultaneous shift of fluorescence and laser spectra maxima because of Bragg reflection
is observed. [C1755]

"High efficiency white LEDs with 2D photonic quasi-crystal and patterned sapphire substrate"
A high emitting efficiency GaN-based white LED with 2D PQC on surface and PSS were successfully fabricated.
After packaging, 21% enhancement in emitting luminous flux was achieved under the driving current 20 mA.
[C1756]

"Microscale flexible image projection device for spatiotemporal excitation in the research of visual
system development"
We have developed a microscale flexible image projection device, integrating a matrix addressable blue/green
two-dimensional LED array to a multicore imaging fiber. Spatiotemporal patterns of illumination have been used
to study amphibian visual system development. [C1757]

"Enhancing efficiency of electroluminescence using individual metal nanoparticles and ordered
nanoparticle arrays"
We apply the ldquoeffective mode volumerdquo theory to evaluate the enhancement of the efficiency of
electroluminescence of the semiconductor placed in the vicinity of isolated metal nanoparticles and their arrays
and show that using random assembly of isolated particles holds an advantage over the ordered arrays. [C1758]

"High-power emission of Nd-vanadate thin-disk lasers in-band pumped at 0.88 μm directly into the
emitting level"
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In-band pumping at 0.88 mum was used to realize Nd-vanadate thin-disk lasers with maximum continuous-wave
output power of 14.9 W at 1.06 mum, and to generate 9.1 W output power of green light at 0.53 mum. Results
on deep-blue generation are discussed. [C1759]

"A prototype miniaturized chip for bio-imaging applications"
We demonstrate a prototype miniaturized chip for bio-imaging based on semiconductor LEDs. The
Epifluorescent images under direct LED illuminations are comparable to the images captured with commercial
systems employing solid-state-laser illumination through standard filter sets. [C1760]

"Degradation of organic light-emitting diodes: Dependence on deposition rate"
The dependence of device degradation of organic light-emitting diodes (OLEDs) on film deposition rate is
presented. The OLEDs made by lower deposition rates exhibit short device lifetime, which is attributed to the
formed ordered aggregates. [C1761]

"InGaN light emitters: A comparison of quantum dot and quantum well based devices"
In this paper, we have studied the band structure of InGaN based quantum dot devices. The valence force field
model and k middot p method have been applied to study the band structures in InGaN quantum dot devices
including the piezoelectric polarization effects. A comparison with InGaN quantum wells shows that InGaN
quantum dots can provide better e-h overlap and reduce the radiative lifetime. The dot size and the relation to
the effective bandgap have been studied in this paper. The results suggest that InGaN quantum dots would have
superior performance in white light emitters. [C1762]

"Bright and color-saturated emission from blue light emitting diodes based on solution-processed
colloidal nanocrystal quantum dots"
We report a bright and color-saturated blue light-emitting-diode based on colloidal core/shell-CdS/ZnS quantum-
dots. Broad-band, long-wavelength emission from the deep-traps in QDs is, for the first time, minimized to less
than 5% of the total emission. [C1763]

"Optical anisotropy in InGaN/GaN quantum-well light-emitting diodes with a general crystal
orientation"
We have studied the crystal orientation effect on optical anisotropy in InGaN/GaN quantum-well light-emitting
diodes. The absolute value of the anisotropy is found to increase rapidly with increasing crystal angle. [C1764]

"Controlling the radiative rate of electrophosphorescent organometallic complexes by engineering
the singlet-triplet splitting"
We address the role of singlet-triplet splitting in controlling the radiative rate for deep-blue
electrophosphorescent metal complexes. An enhanced radiative rate correlates with a small splitting, highlighting
the road map to efficient electrophosphorescence. [C1765]

"Enhanced vertical extraction efficiency from a thin-film InGaN/GaN photonic crystal light-emitting
diodes"
An InGaN/GaN thin-film light-emitting diode with the photonic crystal (PhC) on the surface and a
TiO2/SiO2omnidirectional reflector on the bottom was fabricated and found the line-width emission spectrum of 5
nm by the PhC. [C1766]

"High extraction efficiency GaN light-emitting diode with photonic crystal patterns and angled
sidewall deflectors"
We integrated into GaN LEDs both two-dimensional photonic crystal patterns and angled sidewall deflectors. The
resultant devices exhibited about three-fold enhancement in vertical emission intensity when compared with the
planar reference LED device. [C1767]

"Crystal fiber based white light source using Ce,Sm:YAG as the active medium"
White light source using double-clad Ce,Sm:YAG crystal fiber was fabricated for the first time. The color-
rendering index and color temperature are estimated to be 75 and 4610 K, respectively. [C1768]

"Light Emitting Diode" («Светодиоды»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 402 из 694



"A New Method for Bryophyte Canopy Analysis Based on 3D Surface Reconstruction"
Recent studies concerning bryophyte canopy structure applied various modern, computer analysis methods for
determining moss layer characteristics drawing on the outcomes of a previous research on surface of soil.
Surface roughness index Lr was hereby used as a monitor of quality (and condition) of bryophyte canopy. We
explored stereo photogrammetry, a non-contact passive method of collecting distance information about
surfaces, as a method to acquire 3D model of bryophyte layer and thus Lrand compared it with methods already
performed by other authors-contact probe, LED scanning and 3D laser scanning. In contrast to active methods,
this method relies on detecting reflected ambient light, therefore, it does not emit any kind of radiation, which can
lead to interference with moss photosynthetic pigments, nor does it affect the structure of its layer. This makes it
much more suitable for usage in natural environment. [C1769]

"Combined optical and electrical analysis of AlGaN-based deep-UV LEDs reliability"
This paper describes an analysis of the reliability of AlGaN-based deep-UV Light-Emitting Diodes (LEDs)
emitting in the range 280-340 nm. LEDs have been aged at their nominal operating current, and during
treatment their electrical and optical characteristics have been continuously monitored. Measurement results
show that (i) constant current stress can induce degradation of the optical power emitted by the devices; (ii)
degradation is more prominent at low measuring current level, thus suggesting that efficiency decrease is related
to the generation of non-radiative paths; (iii) degradation does not imply a significant variation of the operating
voltage of the devices, thus indicating that the characteristics of the ohmic contacts are stable over stress time;
(iv) optical power decrease takes place together with modifications of the C-V apparent charge profiles,
indicating that the generation of non-radiative paths is related to charge instabilities in the QW region. [C1770]

"Simulation blocks for TOSSIM-T2"
We develop several hardware and software simulation blocks for the TinyOS-2 (TOSSIM-T2) simulator. The
choice of simulated hardware platform is the popular MICA2 mote. While the hardware simulation elements
comprise of radio and external flash memory, the software blocks include an environment noise model, packet
delivery model and an energy estimator block for the complete system. The hardware radio block uses the
software environment noise model to sample the noise floor. The packet delivery model is built by establishing
the SNR-PRR curve for the MICA2 system. The energy estimator block models energy consumption by Micro
Controller Unit(MCU), Radio, LEDs, and external flash memory. Using the manufacturerpsilas data sheets we
provide an estimate of the energy consumed by the hardware during transmission, reception and also track
several of the MCUs states with the associated energy consumption. To study the effectiveness of this work, we
take a case study of a paper presented in [1]. We obtain three sets of results for energy consumption through
mathematical analysis, simulation using the blocks built into PowerTossim-T2 and finally laboratory
measurements. Since there is a significant match between these result sets, we propose our blocks for T2
community to effectively test their application energy requirements and node life times. [C1771]

"A Framework for Modeling, Simulation and Automatic Code Generation of Sensor Network
Application"
Showing functional correctness by simulation before implementation, and preserving it by automated code
generation, is extremely useful to reduce the development time for an embedded application. This is even more
true for wireless sensor networks, since their nodes often provide very rudimentary debugging facilities, and
sufficiently large networks for realistic analysis may be expensive to deploy. While this approach, also known as
model-based design, is becoming quite standard for several domains that have similar constraints as wireless
sensor networks, such as automotive electronics, there is a lack of tools for this purpose in the WSN world. In
order to fill this gap, in this paper we present a framework (based on Simulink, Stateflow and Embedded Coder)
in which an engineer can create sensor network components (both at the application and at the protocol level)
that can be used as building blocks to model, simulate and automatically generate code for different underlying
platforms and operating systems. [C1772]

"Global green energy conversion revolution in 21st century through solid state devices"
Rising demands of energy in emerging economies coupled with the green house gas emissions related problems
around the globe have provided a unique opportunity of exploiting the advantages offered by solid state devices
(photovoltaic devices, thermoelectric devices, light emitting devices etc.) for green energy conversion. Similar to
cell phones, power generation by photovoltaics (PV) can reach over two billion people worldwide who have no
access to clean energy. Only silicon based PV devices meet the criterion of clean energy conversion
(abundance of raw material and no environmental health and safety issues). Using larger size glass substrates
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and manufacturing techniques similar to the one used by liquid crystal display industry, the manufacturing cost of
amorphous silicon thin films of $1/wart can be achieved in the next one or two years. This will open a huge
market for grid connected PV systems and related markets. With further R&D, this approach can provide a
manufacturing cost goal of $0.50/watt in the next 10 years. At this cost level, PV electricity generation is
competitive with any other technology and PV generation can be a dominant electricity generation technology in
the 21stcentury. In the areas of thermoelectric devices and light emitting diodes, more focused research is
required to penetrate the market in a dominant way. Based on silicon CMOS technology, ambient energy
harvesting will create its own niche market driven by the desire to produce communication, sensing and
computing integrated systems with small form factor and no battery. [C1773]

"Optimal resolution of LBIV/LBIC methods for diagnostics of solar cell homogeneity"
Both LBIV and LBIC methods (light beam induced voltage and light beam induced current) are based on
measuring either short circuit current Iscor open circuit voltage Vocunder conditions of local illumination by
monochromatic light of a proper wavelength. By positioning the illuminated spot, a map of either Iscor Voccan be
obtained, from which it is possible to find the distribution of the recombination rate over the area of the solar cell.
A map of either Iscor Voc, from which the distribution of recombination in individual layers of the cell structure
can be found, should be measured within a relatively short time, and high resolution is desirable. This paper
deals with the possibility of resolution adjustment for the LBIV method, and maps of crystalline silicon in these
resolutions are presented. [C1774]

"Acomprehensive compact SCR model for CDM ESD circuit simulation"
We have presented a comprehensive SCR compact model for CDM simulation. The work illustrated the useful
and effective macromodeling approach of integrating the various industry standard models to describe the
different devices imbedded in the SCR and treating the CDM-relevant operation states. In additional to the
prediction of TLP results, the presented model demonstrates the effectiveness in analyzing CDM response of the
I/O circuits and successfully explains why the input pins have lower CDM robustness than the output pins.
[C1775]

"Energy-efficient broadband data communications using white LEDs on aircraft powerlines"
Broadband powerline communication has advanced through last decade and it is going to be a mature access
technique in near future. Meanwhile, optical wireless communication through energy-efficient lighting LEDs has
been investigated, recently. In this paper, it is shown that marriage of these two techniques creates an efficient
delivery mechanism for fulfilling the promise of broadband access onboard an aircraft, while providing efficient
and low-cost lighting. The potential capabilities of these two emerging techniques are examined. [C1776]

"Design optimization on the heat transfer and mechanical reliability of High Brightness Light
Emitting Diodes (HBLED) package"
In this study, high brightness LED package is considered. Steady state heat transfer process analysis is firstly
carried out using 3-D finite element method. Temperature distribution and thermal resistance of the package are
then determined. The FEM results are evaluated by thermal resistance measurement on the package by T3STer
system. In addition design study on the thermal performance of the packaging structure is also performed. The
analysis results show that die attachment (solder material) plays the most important role in the thermal
resistance of LED package. Thermal resistance of the package is mainly caused by the interfacial thermal
resistances. It can be found out that AI2O3isolation ring increases the thermal resistance of the package and
pure Aluminum substrate achieves a better performance in the respect of thermal behavior of packaging designs.
Mechanical reliability analysis has also been carried out. Failure of the package occurs in the anodized
AI2O3isolation ring during die bonding process due to the material defects of AI2O3in the manufacturing
process. 3D mechanical FEM is used to figure out the failure mechanism. Design optimization on the packaging
structure is also performed to improve the mechanical reliability. A few new structure designs are proposed,
analyzed and compared. Design with the best reliability among the candidates is chosen and the corresponding
manufacturing processes are proposed. [C1777]

"Directly synthesizing CNT-TIM on aluminum alloy heat sink for HB-LED thermal management"
Vertically aligned carbon nanotube (VACNT) arrays were synthesized directly on aluminum alloy substrates by
thermal chemical vapor deposition (CVD). Iron nitrate (Fe(NO3)3ldr9H2O) was used as the catalyst. Parameters
influencing CNT synthesis were studied and optimized. Several surface treatment methods were proposed to
improve the quality of CNTs synthesized on aluminum alloy substrates. The grown CNT arrays were used as
thermal interface material (TIM) while the aluminum alloy substrate used as the heat sink in high brightness LED
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packages. The measured thermal resistance of the grown CNT-TIM was 38 mm2-K/W. The output light power
testing demonstrated CNT-TIM is an attractive thermal management solution for HB- LED packages. [C1778]

"Multi-chip integrated high-power white LED device on the multi-layer ceramic substrate"
In order to solve the thermal issue and improve the thermal resistance of LED, a device with multi-chip
packaged on multi-layer composite ceramic substrate is successfully packaged. The top layer of the substrate is
low temperature co-fire ceramic (LTCC), while the base layer is aluminum nitride (AINx) ceramic. 18 chips(one
watt) are used in the device, and all of them are simultaneously packaged on a composite ceramic substrate
which is 55 mm in length and 20 mm in width. The 18 chips are designed into two rows, and three chips in
series for six parallels. At the same time the same chips are packaged on aluminum (Al) substrate and alumina
(AlOx) substrate. After wire bonding photoelectric parameters of the three package modules are tested, the
results show that the properties of the AINx-based package has the best performances, the thermal resistance
of the device is far smaller than the other devices packed on the Al substrate and the AlOx substrate. After
phosphor coatings the AINx-based multi-layer ceramic substrate package has 896.1 lm (43.4 lm/W) loading 350
milliampere (mA) to each chip, and has 1081.3 lm (35.4 lm/W) loading 500 mA. The multi-chip module has little
light degradation adding 500 mA to each chip after working in the room temperature for one afternoon. At last
the module is simulated by ANSYS software, the highest junction temperature of the chips in the module is
about 70.8degC when 1.8 watts electric power is loaded to each chip, this temperature is far lower than
125degC which will damage the chip, and he highest simulation temperature of the aluminum heat slug is about
39.3degC. The temperature of the aluminum heat slug is about 41.0degC which is tested by thermocouple in the
experiments, and it is closely to the simulation temperature 39.3degC. At last the relationship between pn-
junction temperature and thermal conductivity coefficient of the silver (Ag) paste, the relationship between pn-
junction temperatures and convection coefficient ha- ve been researched, the results show that the pn-junction
temperature can be decreased a lot while increase the thermal conductivity coefficient of the adhesive layer or
increase the convection coefficient a little. [C1779]

"Thermal management and novel package design of high power light-emitting diodes"
Thermal management and package materials in high power light emitting diodes (HPLEDs) are now critical
design issues to limit their luminous intensity, reliability, and applications. In this paper electroless and
electroplating techniques (EET) were both applied in fabrication of the red, green, and blue HPLEDs (RGB
HPLEDs) chips. The HPLEDs with conventional package structures were fixed on the lead frames by adhesives,
but the HPLEDs using EET were fixed on copper substrates without any adhesive resin. In our work, the results
show that the thermal resistance of HPLED using EET is much less than one of the HPLED using adhesive
resin. The maximum luminous intensity of the single chip HPLED using EET is larger than HPLED with
resin/MCPCB (metal core printed circuit board) in room temperature. [C1780]

"Thin film encapsulation of OLED displays with organic-inorganic composite film"
Organic Light-Emitting diode (OLED) display is considered as one of the most potential display technology.
Since it has the advantages of low-driving voltage, high luminance and high efficiency, the OLED can perform
large area panel full-color display and flexible organic electroluminescent display. OLED display has been
extensively studied and become a hot spot in international research recently. However, the short operation
lifetime due to the sensitivity to vapor and oxygen limits the process of OLED technology to industrialization.
Hence effective encapsulation technology is the best way to solve the problem. High-performance Thin Film
Encapsulation (TFE) should be fabricated to realize long-time driving OLED display. First, a high-quality TFE
should have a good diffusion barrier to water and oxygen penetration, high flexibility or mechanically robust to
avoid cracking during bending. Secondly, a TFE should have good heat diffusion effect. This is because the
device may degrade when the current is turn on, resulting from the electro-chemical process. The heat
accumulation will promote the growth of pinhole in the cathode area and the formation of darkspot in the
emissive layer. Finally, damage effect on device should be lower enough to avoid the degradation of organic
layers during passivation deposition, since the organic materials cannot withstand high process temperature and
also require an inert processing environment. OLED displays can be fabricated as thin as the substrate if thin
film packaging is used. We propose a novel multilayer stack of organic-inorganic composite film encapsulation.
The results on the barrier properties of this stack and a working passive matrix polymer OLED demonstrator are
presented. The focus of this paper is to investigate the relationship between deposition parameters and its
properties in order to prepare excellent organic-inorganic composite film for OLED. The compatibility with the
OLED structure itself and results on device- operation will be shown. By analyzing the observation and data, the
influence of deposition parameters of organic-inorganic composite film for OLED is systematically discussed. At
last, more tests are needed in order to get a more precise investigation. [C1781]
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"Enhancement of light efficiency of LED using a novel high refractive encapsulant"
In this study, we conversed Bisbromomethyl-biphenyl and thiourea to a new biphenyl dithiol (BPDT) and used it
as a co-curing agent. Its structure was confirmed by means of FT- IR, 1H-NMR, and MS spectra. We co-cured
the conventional diglycidyl ether of Bisphenol A (DGEBA) epoxy resin with BPDT and aliphatic tetra-thiol
(Pentaerythritol tetrakis(3- mercaptopropionate)) to get a colorless encapuslant (HRIL). After 80deg.C/2hour and
120deg.C/2hour curing process, the optical properties of the cured HRIL were measured. The refractive index
was 1.64 which is the highest refractive index among the current existed LED encapsulant, and the
transmittance of the cured HRIL was above 85% on the visible wavelength. Furthermore, the effect on light
efficiency of LED was evaluated and found that the light efficiency of HRIL encapsulated LED was promoted
14%, compared with the conventional epoxy encapsulated LED. This result certainly reveals that the high
refractive index encapslant can effectively enhance the light efficiency of LED. We also analyzed the thermal
mechanical property and thermal stability of the cured HRIL which contained a hindered amine light stabilizer
(HALS) by TMA and TGA. The Tg of the cured HRIL was 85.2deg.C and the thermal decomposed temperature
was 327.7deg.C. After HOdeg.C/lOOOhour thermal aging test, the decrease of transmittance was less than 5%
and the thermal resistant result unveils that the novel high refractive index encapsulant is suitable for high
performance LED applications. [C1782]

"High brightness matrix LED assembly challenges and solutions"
Solid State Lighting is pervasive and will continue to grow in popularity as performance and costs mature.
Products include camera phone flashes, televisions, display backlighting, automotive lighting, medical products,
architectural lighting, projectors, and others still in development. Reaching performance and cost targets will
require continuous improvements in LED devices and packaging to extract ever increasing lumens per watt.
Several new products use a matrix of LED devices packaged together. These matrix LED packages present
challenges for both die attach and wire bonding compared to single die packages. A brief overview of market
applications and the package options is presented. A case study is presented to highlight the challenges and
solutions when producing matrix LED packages. Pulsed heat eutectic die attach and wire chain bonding are
explored for application to matrix LED assembly. [C1783]

"Thermal analyses and measurements of low-Cost COP package for high-power LED"
The high-power light emitting diode (LED), which features low-power consumption, longer life time and shorter
response time, has a potential to replace the conventional general lighting, such as incandescent and fluorescent
lamps. However, the LED issues, associated with high cost, high junction temperature, low luminous efficiency,
and low reliability, have to be solved before gaining more market penetration. With special features of low-
junction- temperature and low-cost design, a novel package for high- power LED, so called COP (chip on plate)
package, is proposed in this study. The thermal behaviors of the COP package with and without a heat sink are
investigated by experimental measurements (with LED junction temperature tester and thermal couples), a
thermal resistance circuit (TRC) method, a finite element method (FEM) and a computational fluid dynamics
(CFD) approach. The junction temperature (Tj) of the COP package was measured by the junction temperature
tester and found to be comparable with those from commercial products, such as Cree's, and Lumiled's
packages. Furthermore, the TRC and FEM were used for addressing the thermal fields of the COP package
with and without a heat sink. The results of the thermal fields including the Tj from the experiments, FEM and
TRC were found to be reasonably consistent under various input powers for the COP package, but not for the
package with a heat sink. Moreover, the under-estimated thermal fields of the package with a heat sink from
both FEM and TRC analyses were evaluated again by the CFD approach. The results indicate that the heat
convection coefficients on the heat sink used the FEM and TRC analyses are higher than those calculated from
the CFD. Finally, the reasonable and validated FEM and TRC models were used for parametric studies and their
results show that the thermal conductivities of the die attach, chip substrate and package substrate (rather than
the heat sink, chip, thermal grease and encapsulant) ha- ve an obvious effect on the Tj. In addition, for reducing
the Tj, increasing the radius of the heat sink was found to be more beneficial than increasing the height. [C1784]

"Spontaneous recombination rate and luminescence efficiency of staggered InGaN quantum wells
light emitting diodes"
Spontaneous emission characteristics and power-dependent cathodoluminescence (CL) of staggered InGaN
quantum wells (QWs) light emitting diodes were analyzed. The measurements indicated ~4-times improvement
in integrated CL intensity and ~50% reduction in non-radiative recombination rate. [C1785]

"The origin of efficiency droop in GaN-based light-emitting diodes and its solution"
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The physical origin of efficiency droop in GaN-based light-emitting diodes when driven with high current is
systematically investigated. Based on our simulations and experimental results, a polarization-matched active
region is proposed as the solution. [C1786]

"Using eye contact and contextual speech recognition for hands-free surgical charting"
In this paper we discuss ongoing research into applications for multimodal Attentive User Interfaces in hands-
free charting during surgical procedures. Although speech recognition has matured enough that it can now be
used for some software and hardware control, speech recognition solutions still have trouble filtering
ldquocommand speechrdquo from ldquoambient speech.rdquo Our research builds on previous research that
couples eye contact sensing with speech recognition to gauge intent. Users enable a voice activation system
used for surgical time charting by fixing their gaze on a small camera before speaking command words. [C1787]

"Time-resolved optical studies of InGaN LED structures grown on semipolar and nonpolar bulk
GaN substrates"
We present time-resolved photoluminescence on InGaN/GaN multiple-quantum well LEDs grown on nonpolar
and semipolar bulk GaN substrates and investigate increasing indium concentrations toward higher power,
longer wavelength light emitters. [C1788]

"InGaN-GaNAs type-II 'W' quantum well lasers for emission at 450-nm"
Type-II InGaN-GaNAs quantum well gain media is analyzed for lasers emitting at 450-nm. Optical gain analysis,
using 6-band k.p formalism, show 3-times improvement and 40% reduction in threshold current. [C1789]

"OLEDs on fibers and AFM cantilevers"
This talk will discuss recent work on novel device architectures that include ITO-free OLEDs deposited on fibers,
on highly corrugated surfaces and sharp tips for for solid-state lighting and microscopy applications. [C1790]

"Efficiency of InGaN LEDs incorporating Surface Plasmon Polaritons"
We estimated the influence of surface plasmon polaritons on the internal efficiency of LEDs by 3D FDTD
calculations. It turns out, that SPP LEDs outperform standard LEDs if non-radiative losses are high. [C1791]

"Improving quantum efficiency with nanostructured semipolar III-nitride light emitters"
We demonstrated nanostructured semipolar III-nitride light emitters on low cost c-plane GaN templates using
one-step epitaxy. The total light emission efficiency is improved by a factor of 2.6 compared to polar emitters at
room temperature. [C1792]

"Bidirectional transmission over standard step index PMMA polymer optical fiber"
Plastic optical fibre (POF) is the most promising candidate for short-range high debit communication networks
links in application scenarios, such as, for instance, industrial automation, automotive, in house networking,
inside office buildings, airport terminals, hospitals. This paper describes a low cost bi-directional POF
communication system using wavelength multiplexed LEDs (light emitting diode). [C1793]

"Three-dimensional parallel FDTD simulation of light-emitting diodes"
Three-dimensional FDTD simulation of light-emitting diodes is undertaken with the use of a high-performance
parallel computing cluster. It is envisaged that much larger structures was simulated resulting in an improved
design process for emission enhancing structures. [C1794]

"Failure analysis of high power white LEDs"
Moisture-induced silver reactions have been identified as a fast degradation mechanism in commercial plastic
packaged white LEDs, that passed a standard incoming lot inspection but resulted all degraded at the switching-
on after mounting on the final boards. The source of the contaminant (Sulphur) is not explained by any part of
the available history of the devices in the lot. Anyway, each one of three possible scenarios depicts a reliability
issue that escaped the process monitors and reached the shelf. [C1795]

"A compensation threshold voltage shift pixel circuit for active matrix organic light emitting diode"
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In this paper, we propose a new Voltage- programming pixel circuit using hydrogenated amorphous silicon (a-
Si:H) thin-film transistors (TFTs) for an active matrix organic light-emitting diode (AMOLED). The proposed a-
Si:H TFT pixel circuit, which consists of four p-type switching TFTs, one n-type driving TFT, two additional
control signals and one storage capacitor, successfully compensated the OLED current fluctuation caused by
threshold voltage shift of a-Si:H TFT and the drop on the supply voltage, the propose pixel circuit has been
verified by the simulation work using HSPICE software, the simulation result show that this pixel circuit has high
immunity to the variation of a-Si:H TFT characteristics. [C1796]

"Neural Network Modeling for Retrieval of Water Quality of Lake Taihu from Field Spectral
Measurement"
How to effectively monitor water quality of Coastal and inland waters by optical remote sensing has always been
a difficulty. This study develops a neural network model to improve the accuracy in monitoring water quality of
Lake Taihu, China, a large shallow subtropical lake. A three-layer back-propagation neural network is built up to
estimate concentrations of chlorophyll-a, total suspended matter and dissolved organic carbon at the same time
from in-situ measured water surface spectra. The neural network is trained by the simultaneously in-situ
measured water surface spectra and water quality parameters (including concentrations of chlorophyll-a, total
suspended matter and dissolved organic carbon) in 39 sampling stations of Lake Taihu in the campaign in winter
of 2007. Then, the neural network model is tested by the data measured in both the left 9 sampling stations in
the campaign in winter of 2007 and the 9 sampling stations in the campaign in winter of 2006. The estimated
errors of the three kinds of water quality parameters are less than 30% in both campaigns in winters of 2006 and
2007. The results show that this neural network model has high seasonal applicability, and is very useful in
monitoring of water quality of Lake Taihu from water surface spectra measured in future winters. [C1797]

"Sleep circuit for SRAM core with improved noise-margin"
Data retention power gating is a commonly used method for leakage reduction in deep submicron SRAM.
However, application of such methods result into reduced stability of the SRAM bitcell. Moreover, reducing supply
voltage and increasing process variation put a limitation on such usage in deep submicron processes. Present
scheme describes a method to enhance stability while applying such data retention power gating to SRAM
memory core. Method improves stability under cross-corner/high-leakage conditions using a feedback
mechanism. Minimum functional voltage under data retention power gating is reduced up to 11% of VDD using
the described scheme, while using 90 nm CMOS process. The scheme enables the memory usage under low
voltage operation, where we observe data retention failures using normal gating methods. [C1798]

"Advances in hazardous location lighting-Past, present and future"
The rate of change of industrial & hazardous location lighting is accelerating. This paper looks at the evolution of
hazardous location lighting with emphasis on new technologies in use today throughout the world. It will also
explore future trends & technological advances. [C1799]

"Poor confinement of e-h recombination zone in blue oleds"
The possibility of making large light-emitting area with low cost has stimulated the research work on organic-
based light-emitting devices (OLEDs). OLEDs with emission color covering almost the entire visible range have
been realized. This was achieved by simultaneously synthesizing new materials and optimizing the device
structure itself by adding/getting rid of different layers. Recently, OLEDs performance has improved and has
become adequate for many display applications. However, the main problem still to be solved, concerns the
short lifetime of the devices. Surprisingly, there are only few fundamental works on the degradation mechanisms
of OLEDs. The mechanisms behind the light decay and the color shifts, especially for blue colour, are still not
fully understood. Earlier studies have suggested that the poor balance between the number of electrons and
holes in the emitting layer, is one of the main factors in limiting the lifetime of the device. [C1800]

"RGB LED backlight driving system with area control"
Higher luminance efficacy, faster response, longer operation life, wider color gamut and environmental issues
makes RGB LED backlight driving system suitable for high end LCD applications. In this paper, a RGB backlight
driving system for LCD panels with individual area control is proposed. Using the topology proposed in this
paper, the backlight can be divided into 96 individual areas, and can easily be expanded to higher number of
areas. In order to verify the effectiveness of the proposed system, a developed prototype will be presented and
experiments will be carried out. According to the experimental results, the power conversion efficiency is 90 %
and individual area control can be achieved. [C1801]

"Light Emitting Diode" («Светодиоды»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 408 из 694



"Buck converter associated with active clamp flyback converter for PV power system"
This paper presents an LED lighting system with a PV source. The circuit structure of the proposed system
separately adopts buck converter and flyback converter as the charger and discharger. With this circuit structure,
buck converter can vary its duty ratio to regulate charging current of battery, while flyback converter with active
clamp circuit can recover energy stored in leakage inductor of transformer to drive LED lighting. To simplify the
circuit structure, switches of two converters are integrated with a synchronous switch technique. With this
approach, the proposed system has several merits, which are a less component counts, lighter weight, smaller
size and higher conversion efficiency. As compared with the conventional converter with hard-switching circuit,
the proposed one can improve conversion efficiency of 7% and achieve efficiency about 83% under full load
when the proposed system is operated in the driving LED condition. Experimental results obtained from a
prototype with the output voltage of 10 V and output power of 20 W have been implemented to verify its
feasibility. [C1802]

"Robust LED backlight driver with low output voltage drop and hig output current accuracy"
Constant current regulator for LED backlight system is more and more popular. Some methods are proposed to
achieve low voltage drop on output power MOSFET. However, inaccurate output current due to channel length
modulation or the oscillation phenomenon of the output current due to instability may occur. In this paper, we
analyze the conventional LED driver and disclose the reasons causing the oscillation problem. Furthermore, a
new robust circuit to drive LED strings is proposed to avoid the oscillation and to reach very low voltage drop on
output power MOSFET. The efficiency of the driver is enhanced. When the output MOSFET is operated in the
saturation region, the channel length modulation of the power MOSFET can also be alleviated and the sinking
current remains constant as the drain-to source voltage varies. [C1803]

"Development of an energy efficient street light driving system"
As the LEDpsilas lumen efficiency increases rapidly in recent years, many new LED illumination applications are
emerging. LEDs have features such as long-life, small and low power consumption. Therefore, they are used in
various occasion such as full color large sized LED displays, traffic lights, and etc. In this paper, an energy
efficient street lighting system is proposed. The presented system consists of a LED lamp module, a digitally-
controlled multi-phase driving system for LED lamp and an Ethernet-based communication interface. A
developed prototype system will be presented in this paper and experiments will be performed to verify the
correctness of the proposed system. According to the experimental results, the lighting efficiency is 85 % and
the conversion efficiency is 90 %. [C1804]

"Accurate localization in short distance based on computer vision for mobile sensors"
In order to maximize the utilization of mobile sensor network, formation of sensor set and localization of each
sensor node must be implemented. It is required that localization is one of the most important functionality of
mobile sensor nodes. In this paper, we present a technique which improves the relative location of the MSN with
a computer vision technology. This technique effects only in short distance but only with low price sensors, we
achieved precise localization in the resolution of 10 centimeters. The well known perspective-3-point problem
have been exploited for the precise short distance localization. By experiment we present an interrelation
between angle of camera view and a LED pattern interval. We measures the distance of the counterpart vehicle
and vehicles shares distance information of obstacle and the relative vehicles with possible cooperation of
vehicles. The angle of a vehicle can be identified by digital compass. Finally, with a share of location information
we can achieve localization of mobile sensor nodes with high accuracy. [C1805]

"Fabrication of Ultraviolet range Light Guide Plate"
The light guide plate, as part of the backlight unit in a cell-phone or liquid crystal display, has evolved to meet
market demands for low power consumption, high-luminance and high-quality displays. Along with the advance
of the light guide plate, LEDs have undergone development as light source for light guide plates. Surpassing the
limitations of LED emission in the visible light range, LEDs that emit ultraviolet light have been developed. In
recent years, the ultraviolet light are used as a source of light of the air cleaner, and it is used as a source of
light to activate the titanium oxide which is photocatalyst. Common ultraviolet light sources are either line or point
light sources. There are no surface light sources capable of providing uniform lighting. The laboratory studies
surface illuminators that incorporate diffusers in the visible light range. Applying our existing technology, we
constructed an unprecedented ultraviolet surface illuminator (surface light source) and measured it using a
photocatalyst. The experiment results are presented in this report. [C1806]
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"A high-sensitivity CMOS-compatible immunosensor based on the HRP/TMB/streptavidin system"
In this report, a CMOS-compatible colorimetric biosensor based on HRP/TMB/streptavidin system is proposed.
HRP activity is used for labelled target quantification by photometric detector. The modulation of light intensity
due to enzyme reaction can easily be detected in 96-well microarray plate by providing 650 nm light source
(LED). There is good correlation between absorbance in 650 nm and the concentration of HRP-streptavidin with
detection limit in 1.33 pM. This device is reusable and suits for various targets by microarray plate modification
rather than biochip. With the advantage of portable, low cost, and reusable, this new designed immunosensor
could be widely used for both research and diagnostic purposes. [C1807]

"Wavelet variance differences in atrial fibrillation during anaesthetic effect"
Effect of anaesthetic agents in restoration rhythm procedures during atrial fibrillation (AF) has not been fully
investigated. We evaluated the effects of a widely used anaesthetic agent (propofol) in the fibrillation patterns.
Intra-atrial recordings belong to 18 patients diagnosed with AF were analyzed ldquobeforerdquo (baseline) and
ldquoduringrdquo anaesthetic infusion. The goal of this study is to characterize the variation in atrial properties
along the atria in both states. The wavelet variance decomposes the variance of a time series on a scale by
scale basis and hence has considerable appeal when physical phenomena are analyzed in terms of variations
operating over a range of different scales. Moreover, the variance estimates are more accurately determined
with a maximal-overlap version of the wavelet transform (MODWT). As mother wavelet was used the Haar
wavelet where the signal was partitioned over seven scales. Wavelet analysis highlights a significant lower
changes during the anaesthetic infusion respect to the basal conditions in the right atrium, with an opposite
effect and non significant values in the left atrium. The proposed methodology provides an additional approach to
the understanding of the role of the anaesthetic, showing a decrease in the variance inter-scales during the
anaesthetic infusion in the right atrium, with the opposite effect in the left atrium. [C1808]

"High Selective Ultra-Wideband (UWB) Bandpass Filter with Wideband Harmonic Suppression"
This paper presents a novel ultra-wideband (UWB) bandpass filter (BPF) with wideband harmonic suppression
and high selectivity on liquid crystal polymer (LCP) substrate. In the design, radial stubs are adopted to suppress
out-of-band harmonic response and increase selectivity. A 10-pole proposed prototype with 120.6% fractional
bandwidth is designed with equivalent circuit and full-wave simulator. The designed UWB BPF is fabricated on
organic liquid crystal polymer (LCP) substrate and measured using vector network analyzer. Good agreement
between simulation and measurement results is presented. Measurement results show that the fabricated filter
exhibits ultra wide passband from 2.7 GHz to 10.9 GHz, a low insertion losses of 0.43 dB at 6.8 GHz, wideband
harmonic suppression and high selectivity. [C1809]

"Ultra Sonic Sensor Based Blind Spot Accident Prevention System"
A blind spot detection device for protection against misshapenness such as automobiles collisions, obstacles,
and accident that leads to great loss of human lives and can have disastrous results.Technology used for this
purpose worked by detecting the other automobiles, obstacles and bystanders. Upon detecting, the device
triggers a timer that delays the activation of alarm circuitry for a brief period of time.This time delay is instituted
to minimize the triggers of nuisance alarm by a momentary intrusion in the hazard zone. If the obstaclepsilas
presence is still detected after the delay time, LED's and audible alarms are triggered to alert the system
operator of the dangerous situation. The alarms remain activated for a time period, allowing the operator to clear
the hazard zone. [C1810]

"Fuzzy Comprehensive Estimation Model for the Anaerobic System Operation State Based on
Fuzzy C-Mean"
The fuzzy comprehensive model was established with fuzzy c-mean cluster method. Based on this fuzzy model,
the operation state of anaerobic system, divided into stable, relatively stable, relatively unstable and unstable,
was estimated. The results showed that the fuzzy comprehensive evaluation model is suitable to judge different
operation state in anaerobic system, and to discover the relationship among factors of system parameters and
evaluation results. The fuzzy model is objective and gives all-round and more accurate reflection of operation
state. It is help for improving the management and control effect of anaerobic system. [C1811]

"Study and AISC design of a high efficiency OLED scan controller"
As a novel display material, OLED attracts more and more attention in recent years. This paper researches on
the OLED scanning control circuit, and puts forward a novel adjustable grayscale scan method which adopts
random weight algorithm after studying different scan schemes. Considering the efficiency of scan buffer unit, a
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dual radix interleaving clock architecture is proposed in the paper, and the ASIC design of scanning control chip
is also carried out. The experimented result convinces that the efficiency of the novel scan circuit is enhanced
approximately 50%. Meanwhile, the innovational gray control method for FPD with independent intellectual
property rights is also obtained. [C1812]

"Optical emission from organic light-emitting diodes"
The results presented herein are associated with an analytical model for the electromagnetic radiation emitted
from a nanometric organic light-emitting diode (OLED) device. This is obtained via asymptotic evaluation of the
resultant radiation integral in conjunction with coherence considerations, resulting in closed-form analytical
expressions. For the sake of simplicity and clarity, we focus on a two-dimensional prototype model excited by an
impulsive (line) source. The resultant expressions can be most effectively utilized by engineers for improved
design, as they enable the calculation of the deviceÃ‚Â¿s physical parameters, such as electrical to optical
conversion efficiency and emission angular distribution, as a function of device structure. It should be pointed out
that the incorporation of both rigorous electromagnetic analysis and coherence effects is addressed in our report,
to the best of our knowledge, for the first time. This results in a precise model capable of repeating and
interpreting experimental and simulated data. [C1813]

"A Study of Car Park Control System Using Optical Character Recognition"
This paper presents a study and design of car park control system using optical character recognition (OCR)
devices. The system uses client server environment. The administrator will monitor the system and the database
from the server side. Furthermore the parking information will be displayed static based on the database shared
by the server. Server application and database will be stored in the server. The result shows the system is
capable to save log record that will ease tracking parking user, updating user and parking credit database as well
as monitoring availability of parking spaces. [C1814]

"Dynamic current limitation circuit for white LED driver"
In this paper, we propose a dynamic current limitation circuit which can adjust the driverpsilas output current
corresponding to the white LEDpsilas current-temperature curve. Its topology is based on PTAT and CTAT
current generator, and it can detect the safe threshold temperature Tth0which is decided by the maximum
allowable forward-current of white LED. Moreover, when temperature rises above Tth0, the circuit also can
adjust the driverpsilas output current corresponding with the exact slope of the current-temperature curve. By
adopting this circuit, the white LED driver can acquire the maximum safe output current within wide temperature
range. Such driver is implemented by BCD 0.5 mum process. And the simulation results show that when
temperature varies in the range of -25degC~85degC, the circuit can precisely detect the threshold temperature
and promptly regulate the output current according to the white LEDpsilas current-temperature curve. [C1815]

"Electronic Shelf Label System based on public illuminating network"
Electronic shelf label system (ESLS), usually working in an infrared or radio frequency network, has been
brought in by some retailers in order to get real time wireless updating of shelf-edge information. However, such
system can be realized by using the existing indoor lighting infrastructure with advantages over above solutions.
In this paper a new ESLS based on public illuminating network was proposed. As white light-emitting diodes
(WLED) take priority over conventional low luminous efficient lamps and is considered to be the most potential
illuminating source in the future, they are used in place of fluorescent lamps and offer extra performance. An
analysis of the characteristics of WLED and semiconductor color sensor was given to show the principle of the
physical layer of this system. Unlike the broadcasting manner of common ESLS, PN codes and internal serial
numbers are used to differentiate between terminals which enable labels receive messages simultaneously. In
network layer, a special combination of space division and time division multiplexing is applied to increase
system capacity and decrease refresh time. At the end of this paper, a comparison between common ESLS and
this system was discussed. [C1816]

"Browsing 3D Media Using Cylindrical Multi-touch Interface"
We describe interaction techniques for browsing 3D media using our cylindrical multi-touch interface (CMTI).
CMTI uses a cylinder wall as its controlling surface. Because the control area of the interface is in cylindrical
polar coordinates, the use of the depth along the surface enables the user to interact in 3D space even though
the controlling surface is still a 2D surface. Moreover, the nature of the multi-touch interface enables the user to
manipulate objects and the viewpoint with both bare hands. The user can easily examine complex 3D media
using the interaction techniques described with the power of CMTI. [C1817]
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"Photocathodes for Compact Optical Triggering of Back-Lighted Thyratrons"
Light-activated pseudospark switches, also called back-lighted thyratrons (BLTs), are low pressure (typ. les0.5
Torr), high voltage (typ. 10-50 kV), high current (1-ges100 kA) glow-mode switches. It is of interest to develop
ultra-compact BLTs with reliable and practical optical triggering systems for applications of compact pulsed
power. The present work investigates the utility of photocathode materials inside mini-BLTs to enhance the
switch performance, improve the trigger characteristics (delay, jitter and reliability), and provide optimal
conditions for compact optical triggering, including the use of light emitting diodes. Photocathode material
properties, including low work function, high quantum yield under the mini-BLT operation pressure (0.1-1 Torr),
and sufficiently robust to maintain a reasonable lifetime, are critical in material selection. We present results of
investigations of a variety of cathode materials as potential candidates for BLT cathodes. Photoelectron yields of
candidate cathode materials are measured in a test bed under relevant vacuum conditions with and without
applying positive bias at the collector. [C1818]

"A Novel direct AC/DC converter for efficient low voltage energy harvesting"
In this paper, a direct ac-to-dc power converter is proposed for efficient energy harvesting from the low voltage
inertial microgenerators. The conventional power converters use diode bridge rectifiers and condition the
microgenerator outputs in two stages. Hence, they are inefficient and may not be a feasible option for very low
voltage microgenerators. Moreover, they are not conducive for optimum energy harvesting. The proposed
converter avoids the use of bridge rectifiers, and directly converts the ac input to the required dc output. This
converter uses a boost converter and a buck-boost converter to process the positive and negative half cycles of
the ac input voltage, respectively. Furthermore, using this converter, maximum energy harvesting can be
implemented effectively. Analysis of the converter is carried out. Based on the analysis, two schemes are
proposed to control the converter. Simulation results are presented to validate the proposed converter topology
and control scheme. Experimental results are also presented for verification. [C1819]

"A virtual imaging system for colour research"
A visualization system has been constructed to provide an accurate representation of a group of surface colours
under a range of different light sources. The impetus for this work has come from the burgeoning supply of new
high-output LED (light-emitting diode) sources now entering the market. The system will be used to test the
validity of the CIE (International Commission on Illumination) colour rendering index (CRI) for these and other
sources. The system computes and displays each colour from a knowledge of the light-source spectrum and the
spectral reflectance of each surface, and can simultaneously display the resultant colours from two different
sources as well as computing the colour differences for the two sets of colours. Subjective tests are being
undertaken to validate the computed results. [C1820]

"Nonlinear signal and noise analysis of arbitrary number of anti-parallel diode mixer for 3G mobile"
A sub harmonically pumped (SHP) diode mixer suitable for direct conversion receiver based on WCDMA
standard is presented. In this paper, first we presented a simultaneous signal and noise analysis to analyze a
circuit consists of N anti-parallel diode pairs in self-biased structure. Then the results of this CAD routine are
confirmed with other method. The mixer is optimized to obtain a maximally flat conversion gain and minimum
noise figure over various LO powers. The proposed CAD is used to obtain the optimum number of APDPs.
[C1821]

"An efficiency-enhanced low dropout Linear HB LED driver for automotive application"
An efficiency-enhanced linear LED driver, which operates with a wide input voltage range (6.3 V~32 V) and is
able to provide output current up to 350 mA with accuracy of plusmn3%, is presented in this paper. To improve
driving efficiency, an operational amplifier is exploited to lower current-sense voltage while PMOS pass element
with elaborate metal layout pattern is used to reduce dropout loss. Besides, a 5 V regulated voltage is obtained
from the wide range input voltage to supply some modules in the driver so as to further diminish power
dissipation of the driver. The proposed driver has been fabricated on a 0.5 mum BCD process occupying 1.4
mm times 1.8 mm area. Post-simulation results show that the proposed scheme driving three HB-LEDs in series
can achieve the maximum efficiency of 91.04% at ILOAD=350 mA, which is enhanced by 7.2% compared with
that of the typical linear LED driver under the same condition. The dropout voltage is 450 mV when the load
current is 350 mA. Besides, it is able to recover within 99 mus. [C1822]

"Illuminant dependence of PCA, NMF and NTF in spectral color imaging"
In this study principal component analysis (PCA), non-negative matrix factorization (NMF) and non-negative
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tensor factorization (NTF) are applied as dimension reduction methods in color spectrum domain. The effect of
light sources to the quality of the reconstructed spectrum is investigated. Due to the orthogonality, the
corresponding bases vectors from PCA usually contain negative coefficients and are difficult to implement
optically. NTF and NMF find non-negative basis for color spectrum space and are more suitable for optical
implementation. Also the energy of NMF and NTF bases is more concentrated than PCA one. They should be
more suitable for peaky light sources (i.e. Poly lux or LED) Five reflectance spectra sets from the different
sources were used in tests. Four light source spectrums with the various shapes were applied for light source
simulation. We evaluate reconstruction spectrum by quality and error measures including AE, GFC and PSNR.
[C1823]

"Characteristics of Thermal Resistance for High Power LEDs"
In this paper the accurate and fast measurement equipment was developed and applied to study the thermal
characteristics of high power LEDs. The forward-voltage based method was conducted to measure the junction
temperature of high power LEDs. Conduction type method is adopted to measure the temperature sensitivity
parameter (TSP) with small magnitude of error compared with the traditional method. The experiment time was
reduced from 3~4 hours to 10 minutes for one sample. It was demonstrated that the repeatability of the
measurement system was well after the repeatability test. LEDs used here were 5 W single chip LED and 50 W
multi-chip LED with 36 chips inside the LED. Thermal resistance of junction-to-case as function of input power
and case temperature was discussed. It was shown that the 5 W LED revealed an increasing trend of thermal
resistance with the input power at each case temperature but the contrary trend of 5OW LED. The results also
exhibited the dependency of thermal resistance and case temperature. With the increasing case temperature, the
value of thermal resistance became higher under each input power. Three factors affected the thermal
performance including: the first, the relation between light output efficiency and junction temperature; the second,
the effect of internal series electrical resistance Rinand external electrical resistance Rex; and the third, the
materials degeneration of each part inside the LEDs package as the junction temperature increased. To combine
the three factors could explain the thermal characteristics of high power LEDs. [C1824]

"Humidity Effect on the Degradation of Packaged Ultra-bright White LEDs"
Many ultra-bright light-emitting diodes (LEDs), especially the white LEDs, are being actively developed for solid-
state lighting and many other commercial applications. Hence, it is important to evaluate and understand the
failure mechanisms that affect the performance characteristics and lifetimes of these new LEDs. This study
concerns the humidity effect on the degradation of GaN-based packaged white LEDs. Under the accelerated
humidity test, the LEDs showed a degradation of optical output. With the mixture statistical distribution analysis
method, it is noted that the luminous flux degradation of the packaged white LEDs is dependent on more than
two failure mechanisms. Two of the failure mechanisms are observed to follow the lognormal distribution. With
detailed spectrum analysis and by employing the parameters extraction method, one of the two failure
mechanisms that follow the lognormal distribution is observed to be caused by chip related failure due to the
accumulated moisture in the encapsulation. For the other failure mechanism, phosphor degradation is noted to
be the primary cause. [C1825]

"A Multi-physics Multi-scale Modeling Platform for Research and Development in Solid State
Lighting"
A multi-physics multi-scale modeling platform has been developed and it has been applied to various stages of
the LED manufacturing such as MOCVD reactor design, epitaxial growth based on silicon wafer, chip design and
manufacturing, module packaging and assembly, and specific lamps. Discussions are also given to the ultra-
scalable reactor design, material constitutive modeling, and curvature evolution prediction during a complete
MOCVD processing, effect of defects and interface integrity, behaviors of thermal, optical, deformation, and
stresses. First principles Molecular dynamics (MD) and finite element method (FEM) have been used in couple
to study the scale effect of the material properties and the prediction of the module behaviors. A few examples of
applications have been given, including the applications to a few real world lamps such as tunnel lamps, street
lamps, and MR16. [C1826]

"A new Embedded Packaging Technology for high power LEDs"
A new wafer level packaging concept for a multi-color Light Emitting Diode (LED) lighting device is suggested
and demonstrated. The concept tackles 2 major challenges in high power LED packaging: optical out-coupling
and high operating temperatures. The standard way of forming an optical package is based on assembling LEDs
onto a substrate and subsequently mounting an optical body (e.g., a lens) onto the LEDs afterwards. The
method proposed here is a reverse order method, meaning, first mounting the LEDs inside an optical body and
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next forming the electrical connections. The use of high temperature resistive materials holds the promise of
using the device at high operating temperatures and the embedded optical coupling maximizes the light emission
efficiency of these devices. [C1827]

"Analysis of Thermal Performance of High Power Light Emitting Diodes Package"
This paper reports on the thermal characteristics of the high power LED package. The increment of input power
generates more heat in the chip, decreasing the luminance and life span of LEDs. To enhance the efficiency of
high power LEDs, challenges related to thermal management need to be addressed. In this research, a detailed
finite element model of the high power LED package with proper input power and boundary condition is
established using the ANSYS@finite element analysis program. The applied input power is 1W on GaN, and the
convection coefficient is adopted from William's experimental results. Radiation is also included in the FEM
model. Additionally, forward voltage methods used to indirectly measure the junction temperature are also
performed to validate the finite element model with predicted input power. The simulation results closely match
the experimental data, with only 5% error. Various thermal performances under different design parameters of
the high power LED package are developed following verification of the simulation analysis. Five design factors
including (a) the substrate of the chip, (b) the thickness of the die attach material (c) the electro-optical
conversion efficiency (d) the thickness of the copper slug and (e) the area of the copper slug are chosen to
determine themost dominant factor in this study. The factorial design provides a guide line for the compromise
between thermal enhanced design and manufacturing process in the future. [C1828]

"A topology study of single-phase offline AC/DC converters for high brightness white LED lighting
with power factor pre-regulation and brightness dimmable"
Due to the recent advancement in the light emitting diode (LED) technology, high brightness white LED becomes
feasible in residential, industry and commercial applications to replace the incandescent bulbs, halogen bulbs,
and even compact fluorescent light bulbs. In these offline applications, high power factor, and low harmonics are
of primary importance. Single stage power factor pre-regulation technology is preferred in these cost sensitive
applications where power factor regulation is mandatory, while adding additional power factor correction
controller will surely increase the cost. In this paper, we exam several single stage offline ac/dc power converters
with power factor pre-regulation for LED lighting applications, including boost converter, SEPIC converter,
flyback converter, and half-bridge converter. A boost converter is suitable for high efficiency, large LED string
applications. A SEPIC converter has the best power factor correction performance, but the efficiency is not
comparable with the other solutions. Flyback converter is the most commonly used topology for low power offline
applications. For medium power applications, symmetrical and asymmetrical half bridge converters can be used
with better power factor and high efficiency. The harmonics of the input line current is reduced and power factor
is high if the current in the input inductor is discontinuous and the converter is driven with constant duty ratio. A
current feedback loop can be used to control the LED brightness. The performance of these converters will be
analyzed and compared in terms of power factor, efficiency, etc, based on the lab prototype boards. [C1829]

"Current source ballast for high power lighting emitting diodes without electrolytic capacitor"
An LED driver requiring no electrolytic capacitor in the whole power conversion process is presented. It consists
of two power conversion stages. The first stage is a buck converter operating in discontinuous capacitor voltage
mode, so that the input current is continuous. It is used to deliver a regulated current for the second stage. The
second stage is a current-fed inverter, in which the semiconductor switches are operated at constant switching
frequency and constant duty cycle of 0.5. The power supplying to the LED string is regulated by controlling the
duty cycle of the main switch in the front-stage buck converter. The two stages are interconnected by an LC
filter, which is designed to attenuate harmonics at double of the line frequency. Instead of using an electrolytic
capacitor for the filter, a polyester capacitor of better lifetime expectancy is used. An 18 W experimental
prototype has been built and tested. [C1830]

"Photogrammetric system using visible light communication"
We propose an automated photogrammetric system using visible light communication. Our system can be
applied to the measurement of a variety of distances using a light as a reference point. In addition, the matching
of same lights in different viewpoints can be automatically done by using unique blinking patterns. A light area is
extracted based on a rule of the lighting patterns without a pre-known threshold. Experimental results show that
our system can provide enough accuracy for photogrammetry. [C1831]

"Converters for LED Lighting"
{no data available} [C1832]
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"Isolated PFC Pre-Regulator for LED Lamps"
The efficiency and lifetime of light-emitting-diode (LED) lamps are approaching and exceeding that of fluorescent
lamps. LED light sources are finding more applications than conventional light bulbs due to their compactness,
lower heat dissipation, real-time color changing capability and most importantly, long life which is much longer
life than that of conventional offline power converters. Conventional power converters normally use high voltage
electrolytic capacitors as energy storage element which could have the shortest lifetime when compared to other
components of the LED lighting system. In this paper, a new isolated PFC power pre-regulator is proposed. The
pre-regulator allows the charge storage capacitor to be positioned on the secondary side of the isolation
transformer. Longer lifetime low voltage and high capacitance value capacitors can therefore be used to extend
the overall lifetime of the LED lighting system. Steady-state state-space averaging analysis is preformed for
designing the converter. A prototype converter is built to verify performance of the proposed PFC LED
preregulator. [C1833]

"Welfare-support interface for PC mouse operations using mouth open/close motions and head
tilting"
This paper suggested a welfare-support interface to operate a personal computer for physical handicapped
persons who had an obstacle on the region of upper limb. The user wore a head set device on which angle and
distance sensors were equipped. The roll and pitch angles of the head were measured by angle sensor.
Distance sensor located in front of the mouth detected the mouth open/close states. The user could confirm the
input state by the indicator located near the monitor. In cases where the mouth was closed, mouse cursor on a
monitor could be moved according to the direction and magnitude of the tilted head angle. When the mouth was
opened for more than two seconds, the click operation mode started. In this mode, the tilting directions of the
head were assigned to the click functions such as double click or drag. Moreover, mouth open/close state
provided the rapid switching function between the cursor movement state and static one in the cursor movement
mode. In test operation, it was confirmed that the mouth operation was available to lighten the physical burden
of the operator. [C1834]

"Thermal modeling of enhancement LED package"
Thermal management of LED packages consists of external cooling mechanisms, heat dissipaters, and thermal
interfaces. While keeping cooling condition constant, junction temperature of LEDs with higher thermal resistance
increases more rapidly, hence the luminous efficiency decreases more obviously. This paper includes the
discussion about the calculation methods of the lightningpsilas heat transfer. Also the usage of the calculation
method of heat resistances in equivalent electrical circuits, by which the difference between the temperature of
the attention point inside the lighting and environment temperature can be directly obtained. Such a method is
advanced on estimating the feasibility of a heat transferpsilas structure. The calculation process has been
demonstrated by an example of cooling of LEDs lighting in this paper. In particular, the operation package heat
transfer enhancement is required by most package manufacturers with a decrease of 20%-30% of the thermal
resistance over conventional package geometries. More specifically, the present invention and study relate to a
LEDs package with heat dissipation enhancements. [C1835]

"LED lamp driver using a converter with wide range conversion microcontroller-based"
In recent years, high levels of luminous efficiency, and the long time of life, are an attraction of LEDs for use in
several illumination applications. This paper presents an alternative to drive LEDs, where the main focus is to
enable the drive LED lamps with different values of operation voltage from an universal input voltage range or
battery. Therefore, a new topology step-up/down with wide range conversion called Boost-Buck2 is proposed.
Mathematical analysis and experimental results are presented to the drive of a LED Lamp of 11W built with 10
Creereg XLampreg XR-E LED. [C1836]

"Offline SEPIC converter to drive the high brightness white LED for lighting applications"
High brightness white LED has attracted a lot of attention from both industry and academia for its high efficacy,
simple to drive, environmentally friendly, and long lifespan. It becomes possible applications to replace the
incandescent bulbs, halogen bulbs, and even compact fluorescent light bulbs in residential, industry and
commercial lighting. Offline application of this new lighting source requires both tight LED current regulation and
high power factor as well. We proposed an interleaved SEPIC converter with integrated magnetics for the offline
LED lighting applications with LED current dimmable and input power factor correction. The converter is
controlled with voltage mode PWM and run in discontinuous conduction mode. The inductor current follows the
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input voltage, therefore, the converter has high power factor, and can handle high power with reduced number of
component count. This circuit has the advantages of (1) one stage of power conversion, (2) high power factor,
(3) reduced size of the input filter, (4) reduced size of output filter, (5) integrated magnetic components, and
reduced component count, (6) simple feedback control and no need to sense the input voltage, (7) voltage step-
up and down, and (8) dimmable load current. It is particular suitable for the non-isolated offline applications,
such as high brightness LED lighting applications. The critical design constraints and equations for both the
power stage and control loop are highlighted and detailed. A practical evaluation board with 110 V input and 60
V 700 mA output is developed to verify the proposed design. [C1837]

"Monolithic III-V/Si integration"
We summarize our work on creating substrate platforms, processes, and devices for the monolithic integration of
silicon CMOS circuits with III-V optical and electronic devices. Visible LEDs and InP HBTs have been integrated
on silicon materials platforms that lend themselves to process integration within silicon fabrication facilities. We
also summarize research on tensile Ge, which could be a high mobility material for III-V MOS, and research on
an in-situ MOCVD Al2O3/GaAs process for III-V MOS. [C1838]

"Photodiode-free Doppler velocimeter based on self-mixing effect in commercial VCSELs"
In this paper, we explore a new signal acquisition method for laser Doppler velocimeter based on the self-mixing
technique. The self-mixing technique is applied on commercial multimode transverse Vertical-Cavity Surface-
Emitting Lasers (VCSELs) and the signal is acquired by amplification of the junction voltage of the laser diode
when it was usually picked-up with an external photodiode. The sensor developed exhibits up to 25 dB signal-to-
noise ratio for a wide velocity range. We present a study of the sensitivity of such photodiode-free sensors
versus the laser static conditions and we compare the results with usual photodetected signals. Finally we
expose the advantages of this technique and propose new applications for self-mixing sensors. [C1839]

"An auto-switched mode CMOS image sensor for high dynamic range scientific imaging
applications"
This paper presents a CMOS image sensor with auto-switched mode readout architecture for high throughput
and high dynamic range scientific imaging applications. The proposed readout circuit compares background
illumination with a threshold level and automatically adjusts the pixel array to operate in either linear or
logarithmic mode by feeding back a mode switching control signal. This novel readout architecture allows
simultaneous linear-logarithmic operation of each pixel, resulting in direct readout of image sequence covering a
dynamic range of 121 dB. A chip consisting of 16 times 16 8-T pixel array and the proposed readout circuit has
been designed and fabricated using AMI 0.5 mum technology. The chip has been verified for imaging clusters of
nano particles (CoFe2O4) illuminated using bright green LED. Experiment results confirm high dynamic range
performance due to linear-logarithmic auto-switched mode operation. [C1840]

"All fiber strain sensor based on the Laser-Self-Mixing effect"
A new fiber strain sensor is presented based on the laser-self-mixing (LSM) effect in distributed feedback laser
diodes (DFB). Compared to existing fiber strain sensors based on fiber Bragg gratings (FBG), our device
achieves comparable sensitivity (~1 muepsiv) requiring much simpler electronics. In the moderate feedback
regime, sawtooth-like fringes are observed in the optical power emitted by a standard single-mode optical fiber
(SMF) pigtailed to a 1550 nm DBF laser, directly monitored by the internal photodiode. The sign of the fast slope
of the fringes allows for identification of increasing or decreasing strain. The system is all-fiber and does not
require the costly interrogation electronics of FBG sensors. [C1841]

"Modeling of performance of mid-infrared gas sensors based on immersion lens diode optopairs"
We present model for determination of performance of optical sensor that takes into account fine structure of gas
absorption band and specific features of immersion lens LEDs and photodiodes operating in the mid-IR spectral
range (3-5 mum). The model incorporates an instrument and transfer functions that enables evaluation of
accuracy, sensitivity and limit of detection (LOD) of various optical sensors. The predictions of the model were
compared with the experimental values obtained with the CO2analyzer based on immersion lens LEDs and
photodiodes operating near 4.2 mum spectral band. [C1842]

"Investigation of binary liquid aqueous methanol and ethanol mixtures using meander-shaped fibre-
optic evanescent-wave absorption sensors"
A fibre-optic evanescent-wave field absorption sensor based on a meander-shaped sensing probe is described.
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The influences of the fibre core diameter and the refractive index of the surrounding medium on the sensitivity
are evaluated by using binary liquid mixtures, in particular methanol and ethanol solved in distilled water at
concentrations from 0 to 10 volume percent (%vol). The resolution was experimentally proved to be about
5ldr10-5refractive index units at a wavelength of 650 nm, which corresponds to a resolution of about 0.2%vol
methanol and 0.1%vol ethanol concentration. The LED based design as well as the chosen wavelength (POF
suitable) result in a low cost sensing application. Finally, an analytical approach for predicting the refractices
indices of liquid mixtures (Lorentz-Lorenz equation) was examined for validity with regards to the mentioned
aqueous methanol/ethanol solutions. [C1843]

"Capacitance controlled n-GaN SAW UV sensor"
We report on the investigation of the response of the GaN SAW UV sensor operating at 307 MHz to the
illumination from 375 nm LED. We demonstrate, for the first time, the impact of the UV-induced change in
interdigital transducer (IDT) capacitance on the phase change of the SAW signal. The light was focused onto the
sample surface, and the variation in signal phase (both in reflection and transmission modes) was measured as
a function of the UV spot position. The maximum SAW phase change occurred when the IDT regions were
illuminated. We attribute this effect to the decrease in depletion width under the IDT and the associated
capacitance variation. From S-parameter measurements, the dependence of the IDT capacitance on UV
illumination power was extracted. At UV power density of 1.7 muW/mm2, we estimated 4% increase in
capacitance corresponding to the phase change of 10deg in the transmitted SAW signal. Our results reveal the
importance of photocapacitance for the operation of GaN based SAW UV sensors. [C1844]

"Development of optical sensing system for detection of Fe ions using conductive polymer actuator
based microfluidic pump"
In this paper, we present a novel microfluidic optical sensing system by combining a low-power conductive
polymer-based microfluidic pump and a microfluidic chip integrated with an optical sensor. A self priming
microfluidic pump is developed using a polypyrrole. A microfluidic chip- optical detector module that contained an
optical cuvette with LED and photo-diode optical sensing module was fabricated. Integration of the micro pump
and the microfluidic chips complete the sensing system. The pump performance and its application in chemical
analysis have been demonstrated in the detection of Fe ions. [C1845]

"Sensor conditioning unit design for public lighting control"
Lighting consumes one fourth of all energy consumed worldwide, and case studies have shown that commonly
50 to 90 percents of building lighting is unnecessary for the purposes required. Energy is wasted when light
does not fall on its intended target, as when lighting fixtures allow light to go up instead of (as it is generally
preferred) downward. Leakage also occurs when more light is generated than needed. Many governments are
looking for ways to reduce energy use after signing the Kyoto Protocol, and individuals, organizations and local
authorities are increasingly improving lighting efficiency in order to reduce energy consumption. The main scope
of this paper is to establish some criteria in designing a sensing and signal conditioning system for energy
saving in public lighting. [C1846]

"Real time exhaust gas sensor with high resolution for onboard sensing of harmful components"
Emission control and reduction of harmful gases produced by combustion engines is a very important task.
There is need for a high resolution online detection of harmful gases. This work presents a novel optical sensor
system based on newly developed LEDs working in the ultraviolet and visible wavelength range. The developed
potentially low cost LED based system is able to individual detect NO2and SO2with high resolution (1 ppm),
wide measurement range (some 1000 ppm) and temporal dynamic of up to 10 ms (stroke resolution). Fiber
optics are applied to a robust free path absorption cell to resist the harsh tailpipe environment and enable the
online measurement of hot gases. [C1847]

"Luminescence of n-InGaAs/p-InP light emitting diode with superconducting Nb electrode"
To demonstrate the contribution of Cooper pairs to radiative recombination in a semiconductor, a n-InGaAs/p-
InP light emitting diode with superconducting Nb electrodes was fabricated. Electroluminescence as well as
photoluminescence from the n-InGaAs into which electron Cooper pairs were expected to penetrate from the
superconducting Nb electrodes by the proximity effect was drastically enhanced at the temperature lower than
the superconducting transition temperature. This is the experimental evidence that Cooper pairs enhance
radiative recombinations by the superradiance effect. [C1848]
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"Enhancement of the recombination rate of InAs quantum dots in a photonic crystal light emitting
diode"
InAs quantum dots emitting at 1.3 mum and located inside a photonic crystal membrane nanocavity are studied
by electrical pumping. An increase of the recombination rate is observed for quantum dots in resonance with the
cavity mode. [C1849]

"Polarization insensitive operation of multimode interference bistable laser all-optical flip-flop"
Multimode interference bistable laser diode all-optical flip-flop has been considered to be a clever candidate to
achieve all-optical memory devices. In this paper, basic results of polarization-insensitive operation of all-optical
flip-flop are reported. Polarization-insensitive operation of static flip-flop was demonstrated with injection power
level higher than +3 dBm. [C1850]

"Studies on TlInGaAsN double quantum well structures"
In the pursuit of devices with reduced temperature-dependent emission wavelengths, TlInGaAsN double
quantum well (DQW) structures with different barriers were grown on GaAs substrates by MBE and investigated.
Although TlGaAsN barriers gave rise to higher Tl incorporation, as compared to TlGaAs barriers, the presence of
lot of dislocations and very rough interfaces reduced the PL characteristics. The TlGaAsN barrier layer was
modified with different combinations and the resultant samples are analyzed by SIMS, HRXRD, X-TEM and PL
measurements. DQW Structures with combined barriers of TlGaAsN+TlGaAs+TlGaAsN and that with reduced
N%-TlGaAsN barrier samples showed improved crystalline characteristics. [C1851]

"Polyphonic Smart Card"
This paper emphasizes the Infineon Technologies smart card last generation controller features. The system
designed in this paper uses a smart card controller for synthesizing polyphonic sounds and showing a scrolling
message on a dot matrix display. An ATmega8 controller is used as interface between the smart card and the
peripherals. [C1852]

"Design optimization of a global/local tone mapping processor on arm SOC platform for real-time
high dynamic range video"
As the advance of high quality displays such as organic light- emitting diode (OLED) or laser TV, the importance
of a real-time high dynamic range (HDR) data processing for display devices increases significantly. Many tone
mapping algorithms are proposed for rendering HDR images or videos on display screens. The choice of tone
mapping algorithm depends on characteristics of displays such as luminance range, contrast ratio and gamma
correction. An ideal HDR tone mapping processor should include several tone mapping algorithms and be able to
select an appropriate one for different kind of devices and applications. Such a HDR tone mapping processor
has characteristics of robust core functionality, high flexibility, and low area consumption. An ARM core based
system on chip (SOC) platform with HDR tone mapping ASIC is suitable for such applications. In this paper, we
present a systematic methodology to develop an optimized architecture for tone mapping processor in the ARM
SOC platform. We illustrate the approach by a HDR tone mapping processor that can handle both photographic
and gradient compression. The optimization is achieved through four major steps: common module extraction,
computation power enhancement, hardware/software partition and cost function analysis. Based on the proposed
scheme, we develop an integrated photographic and gradient compression HDR tone mapping processor that
can process 1024times768 images at 60 fps. This design runs at 100 MHz clock and consumes area of 13.8
mm2under TSMC 0.13 mum technology with 50% improvement in speed and area compared with previous
results. [C1853]

"On-chip fluorescence detection with organic thin film devices for disposable lab-on-a-chip
sensors"
In this paper, we present an improved high-sensitivity approach for on-chip fluorescence-based measurements
for disposable lab-on-a-chip (LOC). The approach is based on using an organic LED for excitation and an
organic photodiode (OPD) as detector. By enhancing device integration with a custom interconnect, optical
losses were minimized and the signal-to-noise ratio was increased. Using a bi-layer OPD improved detector
responsivity 10 times over the conventional single heterojunction OPD. Finally, a lock-in amplifier was used
instead of direct current measurements. Combining advantages of these improvements, a limit of detection of 10
nM was demonstrated, which is a 10-fold improvement over our previous reports and a 100-fold improvement
over reports by others. We expect the developed approach to envisage numerous applications in point-of-care
(POC) diagnostics and on-site environmental testing. [C1854]
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"A Fast Center of Mass Estimation Algorithm for Coordinates of IR Markers"
For the binocular vision system based on light-weighted passive IR reflective markers and IR LED array PCB
board, which is used to measure the 3-D motion parameters of rocket motor, the most important issue is
determining the coordinates of infrared markers. In order to solve this problem, a fast center of mass estimation
algorithm was proposed in this paper. The new algorithm segments the infrared image by self-adapting
thresholding method firstly, and then calculating the center of mass of infrared markers by improved statistical
averaging technique. A comparison was made between the newly developed algorithm and other algorithms
such as traditional statistical averaging, FFT and least-squares method. The result indicates that the new
algorithm is more suited for high-speed motion analysis because of high accuracy and faster processing speed.
Tests performed on real-world images show that the algorithm can greatly improve the speed of the calculation
and ensure the demand of precision on the basis of the better image segmentation result and improved
statistical averaging technique. [C1855]

"Real-time Light Fall-off Stereo"
We present a real-time depth recovery system using Light Fall-off Stereo (LFS). Our system contains two co-
axial point light sources (LEDs) synchronized with a video camera. The video camera captures the scene under
these two LEDs in complementary states(e.g., one on, one off). Based on the inverse square law for light
intensity, the depth can be directly solved using the pixel ratio from two consecutive frames. We demonstrate the
effectiveness of our approach with a number of real world scenes. Quantitative evaluation shows that our system
compares favorably to other commercial real-time 3D range sensors, particularly in textured areas. We believe
our system offers a low-cost high-resolution alternative for depth sensing under controlled lighting. [C1856]

"TOF range image sensor using a range-shift technique"
In time-of-flight (TOF) range image sensors using periodical pulsed light, there is a trade-off between the
maximum range and range resolution. This paper proposes a technique for improving range resolution of the
TOF range image sensor using range shifting. In the TOF range image sensor with ambient light draining
structure, the amount of delay of short light pulse is changed depending on the measurement range. This
technique improves the range resolution without reducing the measurement range. The use of the small duty-
ratio pulse also leads to reducing the effect of ambient light. The range-shift technique is tested with an
implemented TOF range image sensor and it is found that the range resolution is improved to 2 cm using 10 ns
light pulse and 7 zones for the measurement range of 0.5 m to 4 m. [C1857]

"Optical characteristics and UV modification of low-k materials"
We present a study of optical characteristics in visible and vacuum ultra-violet range of porous low-k dielectric
films (prepared by chemical vapor deposition), and the constituent materials: Carbon doped oxide (SiCOH)
matrix and organic porogen. The materials have been deposited as thin film samples and cured by thermal
annealing and UV irradiation for various times. The optical properties of the films have been studied by variable
angle spectroscopic ellipsometry in range from 2 eV to 9 eV and the composition has been analyzed by Fourier-
transformed infrared spectroscopy. The analysis of the optical response of the porous dielectric as a mixture of
matrix material, porogen and voids shows existence of decomposed porogen residuals inside the pores, even for
long curing times. It is observed that the variation of deposition and curing conditions can control the amount of
porogen residuals and the final porosity. [C1858]

"Monolithic integration of light emitting diodes, photodetector and receiver circuit in standard CMOS
technology"
A monolithic silicon CMOS optoelectronic integrated circuit (OEIC) is designed and fabricated with standard 0.35
Ã‚Â¿m CMOS technology. This OEIC circuit consists of light emitting diodes (LED), silicon dioxide waveguide,
photodiodes and receiver circuit. The silicon LED operates in reverse breakdown mode and can be turned on at
8.5 V 10 mA. The silicon dioxide waveguide is composed of multiple layers of silicon dioxide between different
metals layers. A two PN-junctions photodetector composed of n-well/p-substrate junction and p+active
implantation/n-well junction maximizes the depletion region width. The readout circuitry in pixels is exploited to
handle as small as 0.1 nA photocurrent. Simulation and testing results show that the optical emissions powers
are about two orders higher than the low frequency detectivity of silicon CMOS photodetector and receiver
circuit. [C1859]

"Error Correcting Scheme for Road-to-Vehicle Visible Light Communication using LED Array"
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In this paper, we propose an improved coding scheme for optical wireless communication systems using a LED
array transmitter and a high-speed camera as the receiver on a vehicle. Previously, we have proposed a
hierarchical coding scheme which allocated the data to spatial frequency components depending on the priority.
In that scheme, the high-priority data can be received even if the receiver was far from the transmitter. We
confirmed the advantage of the hierarchical coding scheme, but the bit error performance was not sufficient. In
this paper, we divide the data into spatial frequency components, and use error correcting code for each spatial
frequency components' data. Experimental evaluation demonstrates the improvement in BER performance. This
improvement implies that the system range increased compared to the previous method. [C1860]

"High quality AlGaN grown on GaN template with HT-AlN interlayer"
When AlGaN is grown on GaN template, crack networks invariably generate when the thickness of the AlGaN
layers over GaN exceeds the critical value. We used thin high temperature deposited AlN layer (HT-AlN) as the
interlayer between GaN template and AlGaN epilayer which was very effective in eliminating the cracks in
AlGaN epilayer. AlGaN layers with high Al mole fractions were also grown. Characterization showed that the
crystalline quality of AlGaN epilayer was fairly good even when the Al mole fraction was high. [C1861]

"AZO transparent thin film with E-gun evaporate procedure and application on light emitting diode"
In this study we manufacture AZO transparent thin films with E-gun evaporator and change the flow rate of
oxygen to find which parameter can fabricate the best quality AZO thin films. After analyze the material
characteristics of AZO thin films we fabricated. We can acquire the best parameter is heating the substrate to
150Ã‚Â°C and without oxygen flow. With this parameter, we can obtain AZO thin film with transparency above
90% and extremely low resistivity reach to 2.4 ÃƒÂ— 10-4(ohm-cm). Apply its on light emitting diode can also get
large profit in luminescence. [C1862]

"Improved white organic light-emitting devices with dual-emission-layer design"
In this work, approaches to improve current efficiency of white organic light-emitting diodes (WOLEDs) with high
color purity have been studied. The emission layer in devices consists of 2-(t-butyl)-9,10-bis(2'-
naphthyl)anthracene (TBADN) blue host and 5,6,11,12-tetraphenylnaphthacene (rubrene) yellow dopant. The
efficiency can be enhanced by using architecture of dual emission layers and hole-blocking layer. However,
obvious yellow-shift emission occurs due to the small energy barrier between layers. The yellow-shift
phenomenon is mitigated by modifying emission layers. The highest current efficiency of WOLED is 6.43 cd/A,
which is greater by 51% than the device with single emission layer. The Commission Internationale de
lÃ‚Â¿Eclairage (CIE) coordinates of (0.33, 0.33) exhibits high color purity in WOLEDs. [C1863]

"The study on the thermal behavior of packaged power LEDs"
The reliability of power LEDs has strong dependence on successful package thermal management. In this paper,
heating response curves of LEDs were recorded by the temperature sensitive parameter (TSP) method and fast-
switching circuit techniques. It provided a novel method to analyze thermal resistance composition of power
LEDÃ‚Â¿s packaging. Cover-and-block method was presented to provide a correction to the apparent thermal
resistance of optical devices, and an electrical method to obtain radiant efficiency was also put forward. [C1864]

"Combined transparent electrodes for high power GaN-based LEDs with long life time"
In this paper fabrication of high power light emitting diodes (LEDs) with combined transparent electrodes on both
P-GaN and N-GaN have been demonstrated. Simulation and experimental results show that comparing with
traditional metal N electrodes the efficacy of LEDs with transparent N electrode is increased by more than 10%
and it is easier in process than the other techniques. Further more, combining the transparent electrodes with
dielectric anti-reflection film, the extraction efficiency can be improved by 5%. At the same time, the transparent
electrodes were protected by the dielectric film and the reliability of LEDs can be improved. [C1865]

"Developing bright and color-saturated quantum dot light emitting diodes towards next generation
displays and solid state lighting"
We report in this conference of our recently developed red, orange, yellow, green and blue quantum dot light-
emitting diodes (Qdot-LEDs)-LEDs with high brightness, high efficiency, saturated color and long lifetime.
[C1866]

"A method to reduce CPU overhead in blob detection and tracking algorithms"
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Here is presented a method which gives performance improvement for blob detection and tracking in real-time
video stream. The algorithm can be used in multi-touch screen based and touch-free gesture based user
interfaces. [C1867]

"Infrared Marker Based Augmented Reality System for Equipment Maintenance"
In this paper, we propose augmented reality (AR) applications for equipment maintenance. The system is based
on the projection and detection of infrared markers. We use an infrared projector to project markers onto the
surface of the equipment to be maintained. These markers are invisible to the human-eye, but they could be
clearly identified by the infrared camera. As a proof of concept, we have implemented a prototype camera
system consisting of a conventional camera (scene camera) and an infrared camera (tracking camera). The
systempsilas viewpoint could be calculated and the visible image is captured simultaneously when using such a
camera system. Some 3D models are overlaid on top of a video image. We demonstrate several applications of
our method, including air filter replacement and gear-box maintenance for a milling machine. [C1868]

"Chemical event tracking using a low-cost wireless chemical sensing network"
A recently developed low-cost light emitting diode (LED) chemical sensing technique is integrated with a
Mica2Dot wireless communications platform to form a deployable wireless chemical event indicator network. The
operation of the colorimetric sensing node has been evaluated to determine its reproducibility and limit of
detection for an acidic airborne contaminant. A test-scale network of five similar chemical sensing nodes is
deployed in a star communication topology at fixed points within a custom built environmental sensing chamber
(ESC). Presented data sets collected from the deployed wireless chemical sensor network (WCSN) show that
during an acidic event scenario it is possible to track the plume speed and direction, and estimate the
concentration of chemical plume by examining the collective sensor data relative to individual sensor node
location within the monitored environment. [C1869]

"Results of researches of distribution of light from light-emitting diodes of circular action with
various external reflectors"
Results of calculations isocandels and illuminations from the offered light device containing parabola and cylinder
reflectors with two light-emitting diodes of circular action, located on inclined walls are presented. Distributions of
illuminations from an experimental breadboard model of the fixture with a reflector in the form of the truncated
pyramid with four light-emitting diodes are measured also. As initial data in calculations parameters of light-
emitting diodes of type U-360 Bl which is developed and released in NPC OPTEL are used. [C1870]

"Giant optical transmission through a metallic nano-slit achieved by the optimization of the groove
periodicity and other parameters"
The extraordinary optical transmission of light through a metallic nano-slit surrounded by groove corrugations can
further be increased by optimizing the geometric parameters including the period of the corrugations, the period
which has been set to be equal to the surface-plasmon wavelength in most of the previous works. By a global
optimization, we are able to enhance the transmission efficiency of light through a silver nano-slit of 25 nm-wide
as high as 18500 percent when the slit is surrounded by only 6 pairs of grooves. [C1871]

"80 Mbit/s Visible Light Communications using pre-equalized white LED"
This paper reports an 80 Mbit/s OOK-NRZ visible light communications experimental link using a single pre-
equalized 45-MHz bandwidth white LED. [C1872]

"A Field Display Universal LED Configuration Design"
The paper introduces a LED configuration design with Chinese characters prompt, which is based on
P89LPC932 and widely applied in the field display of various card readers. Hardware circuit principles, design
ideas of configuration LED, display and protocol and key codes are expounded here, all of which help solve the
problem of poor compatibility in the system caused by too many card readerspsila devices and userspsila
requirement of fast development of software in embedded system. The design has been verified in simulated
environment and field and it has many merits such as low cost, interchangeability,flexibility and so on. Whatpsilas
more, it also can be applied in all field display in industrial controlled environment etc. [C1873]

"Cost-efficient WDM QAM transmission of 100 Mbit/s over 100m 1mm core diameter polymer
optical fiber"
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By transporting the I- and Q-baseband QAM components using two inexpensive 460 nm and 520 nm
wavelength LEDs, 100 Mbit/s transmission over 100 m large core SI PMMA POF has been realized. [C1874]

"PAM-4 signalling for gigabit transmission over standard step-index plastic optical fibre using light
emitting diodes"
We show hardware-in-the-loop experiments for 1.25 Gbit/s Transmission over SI-POF over up to 75 m using
LEDs with predistorted PAM4 signalling and fractionally-spaced equalisation. [C1875]

"0.1-mW p-Si/β-FeSi2 /n-Si double heterostructures light-emitting diodes operating at 1.6 μm at
room temperature"
Room temperature 1.6 mum p+-Si/beta-FeSi2/n+-Si double heterostructures light-emitting diodes is fabricated
on Si(111) substrate using molecular-beam epitaxy. The electroluminescence intensity is improved by increasing
the thickness of beta-FeSi2active layer and by embedding the beta-FeSi2at heavily-doped Si p-n junction, which
is making it possible to evaluate the emission power and quantum efficiency for the first time using optical power
meter. [C1876]

"A study of the properties of RF sputtered MgXZn1-X O thin films"
MgXZn1-XO, a ZnO-based ternary compound, has been recognized as a promising material to be used in UV
light emitting devices, UV laser diodes and UV detectors. In this paper, a batch of MgxZn1-xO films were
fabricated using radio frequency sputtering on glass substrates with a Mg0.32Zn0.68O target. Then the structure
and the optical properties of these films after being treated at different annealing temperatures were studied.
[C1877]

"Materials and Light-Emitting Diode Properties of Dilute-Nitride GaNP/GaP Heterostructures"
In this paper GaNP/GaP LED structures are much simpler to grow than conventional process, chip processing
uses existing technology, and GaNP/GaP LEDs exhibit only a small wavelength shift with injection current. With
increasing temperature, the electroluminescence (EL) intensity decreases. Thus, GaNP/GaP LEDs are in the
process of being commercialized. [C1878]

"Superconducting Effect on Radiative Recombinations in Long-wavelength Light Emitting Diode"
Application fields of light emitting diodes (LEDs) are expanding in various fields. Development of LED-based
single photon sources is expected to open a new possibility to expand the applications to quantum information
communication and processing. The authors have proposed a photon-emitting LED combined with
superconducting electrodes, which is expected to be an on-demand entangled photon pair source. The main
mechanism is based on the coherent spatial extension of the Cooper-pair states to the photon emitting layer,
which is expected to enhance the oscillator strength of the radiative recombination processes by the Cooper-pair
superradiance effect. The preliminary operation was demonstrated with InGaAs quantum well (QW) LEDs and
about 20-times enhancement of the electroluminescence (EL) was observed under the low-injection current
regime. This is the demonstration of the improved internal quantum efficiency (QE) under the low internal QE
operation of the LED. In this paper, the enhancement of the radiative recombination processes with the
superconducting (SC) effect is demonstrated by the lifetime measurements under the operation with high
(~100%) internal quantum efficiency (QE). [C1879]

"A simple quasiclassical treatment of bias-dependent carrier capture in quantum wells"
Capture of carriers in semiconductor quantum wells (QWs) plays an important role in quantum well-based light
emitting diodes (LEDs), laser diodes (LDs) and photodetectors, and in studies of QW structures and devices by
photoluminescence (PL) and cathodoluminescence (CL). Carrier injection by forward bias of quantum well LEDs
and LDs introduces electrons and holes from larger bandgap cladding layers into single or multiple QWs. In PL
and CL studies of QW structures and devices, carriers excited in cladding layers diffuse or drift to QWs under
different bias conditions, and captured carriers produced QW luminescence. To better understand bias-
dependent CL experiments on II-VI QW-LEDs, a simple, quasiclassical treatment of bias-dependent carrier
capture has been developed. Capture probabilities for electrons, holes and excitons have been considered. The
assumptions and results of this treatment are described. [C1880]

"New speech processor and ultrasonic sensors based embedded system to improve the control of
a motorised wheelchair"
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This paper describes a design of an embedded system used to facilitate the control of a wheelchair. Wheelchair
users are able to operate a joystick to control the chair, however many more severely handicapped users need
some other means of controlling this type of robot. The designed system is based on grouping a microcontroller
with a new voice recognition processor for isolated word and speaker dependent and a set of ultrasonic
modules. The resulting design is used to control a wheelchair for a handicapped individuals based on a vocal
command. The input of the system are a set of eight Arabic words used to control the movement of an electric
wheelchair, a vector of information on the context given by a set of sensors and a joystick for security actions;
The output is a corresponding command and a set of indicator LED (Light Emitting Diodes). The system is
developed in order to be installed on the wheelchair. Therefore it should be easy to carry, no bulky, with low
power consumption, and easy in operation. [C1881]

"High-speed distance measurement between moving vehicles with NIR-LED markers"
An image-based technique with high measurement rate has been proposed to measure the distance between
two moving vehicles. By combining several near-infrared (NIR) LED markers mounted on the forward vehicle
with an NIR-filtered CMOS camera mounted on the backward vehicle, one can clearly recognize the marker
shape and positions without any adjusting the focus lens of camera, and hence he can extremely reduce the
time of digital preprocessing such as noise elimination and marker segmentation. The distance may be easily
calculated from the geometrical transformation of the marker positions obtained in sub-pixel resolution from the
gravity center of the pixel value. The image-based technique proposed here is actually examined in the vehicles
moving on linear and curved tracks. It is experimentally confirmed that the measurement rate attains to 1000
frames/sec in the windowed image of 752 times 34 pixels, with a small processor with the clock of 600 MHz,
including the capture time of the image, the calculation time of the gravity center, and the geometrical
transformation time. The measurement error is less than 1 % for the distance range of 0.5 to 3 m. [C1882]

"Nanoparticles doped with rare earth and transition metal ions for optoelectronic applications"
Perspectives of application as phosphors of nanometer size particles doped with transition metal (TM) or rare
earth (RE) ions are discussed. It is demonstrated that nanometer size can be crucial to overcome some
limitations in achieving high light output. First of all, small size of host materials helps to enhance rate of host-to-
impurity energy transfer, opening new efficient channels for TM or RE excitation. This effect contributes to a
brighter light emission. Moreover, intra-shell transitions of TM and RE ions in doped nanoparticles show shorter
luminescence decay times due to increased rates of a radiative decay. Mechanisms of emission stimulation in
doped nanoparticles are discussed. [C1883]

"Soundness test cases generation for duration systems"
In this paper, we are interested in testing duration systems. Duration systems are an extension of real-time
systems for which delays that separate events depend on the accumulated times spent by the computation at
some particular locations of the system. We present an automatic testing method for duration systems that uses
the approximation method. This method extends a model using an over approximation, the approximate model,
containing the digitization timed words of all the real computations of the duration system. Second, we present
our conformance relation applied on the approximate model, we demonstrate that test cases generated from the
approximate model are soundness test cases. At the end, we propose an algorithm that generate a set of test
case presented in a tree by considering a discrete time and how we execute those test cases on the
implementation by considering a continuous time. [C1884]

"Observation of optical gain in ultra-thin silicon resonant cavity light-emitting diode"
We have observed net optical gain by current injections to ultra-thin Si embedded in a resonant optical cavity.
The cavity consists of a dielectric waveguide fabricated by CMOS and MEMS process. The photoluminescence
(PL) spectra show narrow resonances peaked at the designed wavelength, and the electroluminescence (EL)
intensity increases super-linearly with currents. The comparisons with first principle calculations suggest that the
optical gain is originated from intrinsic material properties of ultra-thin Si due to quantum confinements. [C1885]

"Single-crystal thin-film bonding on diamond-like carbon film by intermolecular force for super high-
density integration of high-power LEDs"
Good bonding of single-crystal semiconductor thin-film (epifilm) on diamond-like carbon (DLC) thin film formed
on the Si substrate (DLC/Si) by intermolecular force at room temperature has been achieved for the first time.
Characteristics of super high-density epifilm-LED arrays bonded on DLC/Si are compared with those bonded on
polyimide film on the Si substrate (PI/Si). Performance test showed much larger emitted-light-power efficiencies
on DLC/Si than those on PI/Si in the larger current-density range. The current-power characteristic curve of the
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epifilm-LED bonded on DLC/Si was found to saturate at much larger LED-current compared to conventional
LEDs on the GaAs substrate. The epifilm-LED on DLC/Si achieved much larger heat-dissipation and higher
emitted-light-powers at larger LED-currents. [C1886]

"High voltage devices integration into advanced CMOS technologies"
This paper focuses on CMOS technologies for mobile applications having integrated high voltage devices to
address analog baseband and RF power applications. Technology evolution from BCD-like to advanced CMOS
technologies on bulk and thin SOI substrates and some selected device architectures (extended drain MOSFET,
drift MOSFET, lateral and vertical diffused MOSFET) are reviewed. Main challenges encountered when
integrating these devices in advanced CMOS are explained. The influence of the gate oxide thickness on the
relevant figures of merit and some considerations on performance-reliability trade-off are provided. [C1887]

"Session 19: Quantum, power, and compound semiconductors devices-RF power and
optoelectronic devices"
The session is divided into two parts containing a total of seven papers. The first three papers talk about
advanced RF power devices using Si and GaN technologies. The first paper presents a 45 nm LDD Si RF
power transistor integrated into CMOS technology with the highest Pout density of 0.6 W/mm at a maximum PAE
ever reported among CMOS high breakdown voltage transistors. The second contribution refers to highly linear
RF power asymmetric-LDD MOSFETs. The final paper of this part discusses reliability of GaN HEMTs. The
second half of the session opens with an invited paper on Si photonic modulators for high-speed applications.
This is followed by a demonstration of optical gain in Si resonant cavity for Light Emitting Diodes. The next
paper describes the role of non-radiative recombination in the degradation of InGaN-based laser diodes. The
final paper of the session presents a unique thin-film bonding technique by intermolecular forces for high-density
integration of high-power LEDs. [C1888]

"Aligned single-walled carbon nanotube thin-film transistor arrays for transparent electronics"
The implementation of mechanically flexible and optically transparent nanoscale transistors could enable high
definition, large-area, low-cost, low-power and light-weight active matrix displays. Transparent thin film
transistors (TFTs) fabricated with semiconductor nanowires and a randomly aligned networks of carbon
nanotubes have been previously reported. In this paper, we report fully transparent TFTs based on well-aligned
single-walled carbon nanotube transistor (SWCNT) arrays. These devices provides higher performance the prior
nanowire/CNT network transparent devices, achieve -83% transparency on quartz substrate over the visible
wave-length range and are suitable for integration with organic light emitting diodes. [C1889]

"ZnO Flexible Active Matrix Display Backplanes and Integrated Circuits"
This research deals with ZnO flexible active matrix material for display backplanes and integrated circuits. Device
fabrication and characterization for enabling high performance displays is demonstrated with their associated
integrated circuits on low-cost polymer substrates. [C1890]

"AMOLED Reliability with a-Si TFT's in Normal vs. Inverted TFT/OLED Integration Scheme"
An important technical issue associated with using a-Si for AMOLED displays is the direct voltage programming
of the pixel by providing a constant current source to the OLED. Since only n-channel a-Si TFT's are available,
this requires connecting the driver TFT to the OLED cathode rather than the OLED anode which is not
conventionally possible without inverting the OLED stack. This paper reports on the luminance decay vs. time in
either normal or inverted pixels may be predicted by measuring the drift in the characteristics of individual TFT
and OLED component. Also, the luminance decay is lower in the inverted structure, because of the lack of
dependence on the OLED voltage rise. [C1891]

"The characteristics of chemical lift off method using metallic buffer layer and its application to the
vertical light emitting diodes"
The authors report the characteristics of chemical lift-off method using metallic buffer layer and its application to
the real light emitting devices. [C1892]

"Use of Highly Reflective Ohmic Contact and Surface KrF Laser Roughening to Improve Light
Output of Vertical GaN-Based Light-Emitting Diodes"
A highly reflective ohmic contact and surface roughening by KrF excimer laser technique to improve the
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optoelectronic properties of high-power vertical metallic-substrate GaN-based light-emitting diodes (VM-LEDs)
were proposed and investigated. A metal system comprising of Ni/Ag/Ni was employed to serve as a reflector
and ohmic contact to p-GaN, which exhibits a good ohmic contact (3.05times10-4Omega cm2) and high
reflectivity (89% at the wavelength of 465 nm) after thermal annealing at 500degC in N2ambient for 10 min. After
the removal of sapphire using laser lift-off process (LLO), KrF excimer laser irradiation was adopted to etch the
u-GaN layer and then roughen the surface of the exposed n-GaN layer. As compared to regular lateral-structure
GaN-based LEDs with ITO transparent conduction layer (TCL), the fabricated VM-LEDs with a chip size of 1000
mumtimes1000 mum demonstrated a typical increase in light output power (Lop) (i. e., DeltaLop/Lop) by 325.5%
at 350 mA with a decrease in forward voltage (Vf) from 3.67 V down to 3.41 V. As compared to the VM-LEDs
with u-GaN etching employing inductively coupled plasma, about 125% enhancement in Lop has been obtained
at 350 mA from the proposed samples. [C1893]

"An intelligent aviation obstruction warning light"
A scheme for aviation warning light is presented here. Unlike the conventional systems used for this purpose,
the system presented here is using intelligent way of sensing daylight sensor fault, intelligent way of sensing light
fault, intelligent way of activating standby light in case of the main light fault, ground cable monitoring and
responding system with beep for any fault occurs. Microcontroller from 8051 family with tiny operating systems is
implemented here for controlling and calculating in a multitasking environment so that the system becomes
dependable with advanced feature. [C1894]

"Organic opto-electronics: Present status and future prospects"
In recent years, organic semiconductors have been studied extensively because of their potential applications in
light emitting diodes, field effect transistors, memory devices and solar cells. Attractive characteristics of organic
semiconductors include low temperature processing, mechanical flexibility, low cost and light weight. Already
products based on active thin-film organic devices are in the market place, most notably the displays of several
mobile electronic appliances. Yet the future holds even greater promise for this technology, with an entirely new
generation of ultra lowcost, light-weight and even flexible electronic devices, which will perform functions
traditionally accomplished using much more expensive components based on conventional semiconductor
materials. [C1895]

"Effect of doping on the electrical and optical properties of organic semiconductors"
Addition of small quantities of dyes modifies the optoelectronic properties of organic semiconductors. This type of
doping enhances the photo as well as electro luminescence properties of the semiconductor by transferring their
exciton energy to the dye molecules. Phosphorescent dyes are routinely used to harvest triplet excitons in
organic light emitting diodes to enhance their internal efficiency to almost 100%. In most cases, energy from the
host molecules is transferred to dye molecules through Forster or Dexter type energy transfer processes. In
some cases, dye molecules traps charge carriers from the matrices and recombines with opposite charges (trap
assisted recombination) to form excitons resulting in very efficient light emission. It is usually assumed that the
addition of dyes do not modify the electrical properties of the matrices. We have made detailed optical and
electrical studies on a zinc complex, zinc hydroxyphenyl benzoxozolate(Zn(hpb)2) doped with DCM dye and
found that the dye doping has seriously affected the transport properties of Zn(hpb)2. [C1896]

"Significance of bias light spectral composition for accurate measurement of silicon solar cell
spectral response"
To determine solar cell spectral response (SR) at working illumination conditions, measurements of the signal
generated by a modulated spectral beam imposed on a DC short circuit current due to white light bias with
different irradiances are typically used. In practice the bias light source does not usually simulate the sun's
spectrum. However the effect of the spectral composition of the bias light on the SR measurements is not
known. The goal of this work is to find empirical evidence of the effect of the bias light spectrum on measured Si
solar cell SR. The bifacial solar cell samples used for this study can be characterized by: significant dependence
of SR on injection level, and different spatial distribution of bulk recombination centers. The sources of bias light
were chosen based on their spectral composition which controls the depth distribution of carriers generation
during SR measurements. An incandescent halogen lamp with a variable power supply voltage with/without
optical neutral filters and  617 nm light emitting diodes were used. As the measurements show, the spectrum of
the white bias light emitted by a tungsten filament of color temperature in the range 2400-3900 K is not a critical
factor in SR measurements. However, use of highly absorbed bias light can result in a different SR compared to
that measured with white light bias. [C1897]
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"Fast illuminated Lock-In Thermography: An inline shunt detection measurement tool"
This paper focuses on the fast spatially resolved detection of material and / or processing induced shunting using
fast illuminated Lock-In Thermography (iLIT). With this technique shunting can be detected spatially resolved
within a measurement time of only 1 s and thus the method in principle can be used for inline characterisation.
Points addressed are the influence of Lock-In frequency on spatial resolution and the effect of a lowered
illumination intensity for a better selectivity between shunting and recombination induced generation of heat. The
method is tested for different common sources of shunting in standard industrial-type solar cells (points like
shunts, cracks, poor edge isolation, contaminations) and all major types of shunts under investigation can be
detected in times relevant for inline characterisation. [C1898]

"OLED-on-CMOS integration for augmented-reality systems"
Several fields of application are increasingly using augmented-reality to enhance their performance, e.g.,
maintenance, manufacturing and security,. OLED-on-CMOS technology provides significant benefits to the
realization of compact and lightweight augmented-reality systems. This paper describes the integration of highly-
efficient, low-voltage organic light emitting diodes (OLEDs) and photodiodes on a CMOS-substrate to combine
display and camera functionality (OLEDCam) in a single optical microsystem device. The optical engineering
aspects to project images into the human eye and capture the user's point of gaze at the same time will be
discussed. To support human-computer interaction we present a system concept to integrate eye-tracking
capability into head-mounted displays (HMDs) using an OLEDCam. The portable control electronic and
OLEDCam prototypes are presented. Based on results obtained from the first OLEDCam samples we examine
the challenges and identify specifications in an augmented-reality system design. Finally, we introduce possible
applications using OLED-on-CMOS for augmented-reality systems. [C1899]

"Modeling and ATLAS simulation studies on mid-infrared homojunction LED"
In this paper, we present ATLAS simulation studies of a mid-infrared (MIR) PIN homo-junction light emitting
diode (LED) based on p+-InAs0.91Sb0.09/n0-InAs0.91Sb0.09/ n+-InAs0.91Sb0.09material system at room
temperature. Various electro-optical properties of the LED have been modeled. The effect of high carrier injection
has been evaluated on the output power of LED and theoretical findings found to be in good agreement with the
reported experimental results. [C1900]

"Ge/SiGeSn multiple quantum well photonic devices"
Active photonic devices like efficient light emitters and high speed modulators using Si and other group IV
materials are difficult to realize due to indirect nature of band gap in silicon, germanium and their alloys. At
present, efficient light emission has been observed by exploiting stimulated Raman scattering in silicon that
needs optical pumping. An alternate route has been found recently that utilizes tensile strained Ge layer grown
on SiGeSn barrier layers. The tensile strain makes the direct Avalley conduction band lower than the normal L
valleys. In this paper early work on light emission in Si is briefly narrated and schemes for Raman laser are
discussed. The physics behind the direct gap type I band alignment in Ge/SiGeSn multiple quantum wells is
presented and work towards Ge laser are summarized. Incorporation of C in Ge makes the gap correspond to
emission at 1550 nm: the standard telecommunication wavelength. The work on high speed modulators based
on carrier injection/depletion is briefly reviewed. Finally principle of and progress in modulators and other devices
based on quantum confined Stark effect for excitons in Avalley in Ge are introduced. [C1901]

"Advances in High Brightness Light Emitting Diodes in underwater applications"
Light Emitting Diodes (LEDs) continue to make headway in the undersea world as efficient and durable light
sources. Previous papers by the authors have discussed differences and advantages over gas discharge lamps
[1], [2], [3]. Undersea lighting designers continue to follow the rapid development of LEDs for general
commercial illumination. In addition to improvements in LED technology, electronic drivers have become more
compact and increasingly efficient, providing options to end users for thermal roll-back, dimming, AC/DC, or
variable voltage input with constant current output. DeepSea Power & Lightreg(DSPL) engineers have devised
techniques to pressure compensate both the LEDs and the driver electronics, successfully testing LED arrays
and drivers to 20,000 psi. Using a component integration matrix, new configurations of light systems are rapidly
emerging for many diver, manned submersible and unmanned vehicle applications. This paper will summarize
advances in High Brightness LED lighting systems, in-house and field testing methods, and suggest where
ongoing developments will take us next. Recent at-sea experiences are discussed. DeepSea Power &
Lightreg(DSPL) has been involved in advanced underwater lighting since the company's inception 25 years ago,
and with applications of LED lighting in harsh environments for over 10 years in a line of Pipe Inspection Video
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Cameras. [C1902]

"Further support to the large band gap 1.95 eV of InN"
Indium nitride (InN) is an important and mysterious III-nitride semiconductor with many potential applications.
During the last few years the interest in InN. has been remarkable. The use of InN and its alloys makes it
possible to extend the emission of nitride-based Light Emitting Diodes (LEDs) from ultraviolet to near infrared
region. In recent years an exciting conflict has arisen regarding the most fundamental property of InN, the band
gap energy. Few research groups claim that the band gap of InN is around 0.7 eV while other groups argue that
the band gap is around 1.9 eV. In this paper we provide further support to the large band gap 1.95 eV of InN.
[C1903]

"A novel method to reduce the operating temperature of high power light-emitting diodes"
High power light-emitting diode (HP-LED) is now commonly used in electronic devices. However due to its
unique electrical characteristics, it places many obstacles on maximizing the benefits provided by HP-LED. One
of the obstacles is the rise of junction temperature due to current ripple that is inherent in all switching power
supply. This affects the performance of HP-LED such as wavelength, luminance and life time which is difficult to
predict for each HP-LEDs. There are many different methods to reduce the ripple. The most common and
simplest solution is by using an filtering capacitor. However this usually requires a large capacitor that may not
be desired in certain application. Several possible solutions were proposed in the past and one of them uses a
linear regulator to compensate the ripple. But due to the way this technique is implemented, it has accuracy and
efficiency problems. Therefore an improved active filter using operational amplifier to smooth the output ripple
with enhanced accuracy and higher efficiency is introduced in this paper. [C1904]

"The Study of Improving the Accuracy in the 3D Data Acquisition of Motion Capture System"
We introduced the motion capture system using two CCD cameras recently, but could not show any better
accuracy than a system using PSD camera. In this paper, we propose two kinds of method to improve the
accuracy of the 3D acquisition of the motion capture system using CCD cameras. The applied methods are a
distortion removal and z-axis adjustment. We show the result how much the accuracy on the 3D acquisition
system improved through comparing with the previous system. [C1905]

"Two-way optical communication system in which each Si photo-diode plays two roles of light-
receiver and light-emitting diode"
We developed a unique and simple two-way optical transmission system in which each Si photo-diode plays two
roles of photo-receiver and light-emitting diode. Such a system may lead to realization of fully monolithic Si
OEIC. [C1906]

"Inkjet Printing of DNA for Use in Bioelectronic Applications"
Biopolymers have received much attention lately for use in electronic applications. Salmon DNA complexed with
cetyltrimethyl ammonium chloride (DNA-CTMA) produces a material soluble in organic solvents, enhancing the
ease of processing. DNA-CTMA has shown promise as an electron blocking layer in organic light emitting diodes
(OLEDs) and potential as a gate insulating material in field effect transistors (FETs). To realize an all bio-based
FET, we are continuing to investigate the use of DNA as the semiconducting layer. In addition to tailoring the
properties of the biomaterial to increase the conductivity, we are also trying to better characterize these materials
and explore different deposition techniques. Inkjet printing offers an unique ability to reproducibly deposit
materials in a spatially controlled fashion, using picoliter amounts with high throughput. This paper will present
how parameters such as solvent evaporation rate and substrate influence film properties. The characterization of
the resulting DNA films includes atomic force microscopy (AFM) and white light interferometry. [C1907]

"Printed organic nonvolatile memory for skin-like large-area interfaces"
In this work, we demonstrate organic random-access memory matrices by using the state-of-the-art printing
technologies. The new type of memory is nonvolatile, flexible with a nondestructive read-out capability, and
maintains a time-continuous current and/or voltage; these functionalities have not been simultaneously achieved
even by silicon-based conventional memory. Furthermore, human- scale communication sheets were
manufactured as the first demonstration utilizing large-area organic memories. [C1908]

"A 9-context optically reconfigurable gate array"
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Optically reconfigurable gate arrays (ORGAs), which consist of a gate array VLSI, a holographic memory, and a
laser diode array, are a type of programmable gate array that can achieve rapid reconfiguration and numerous
reconfiguration contexts. The gate array of an ORGA is optically reconfigured using diffraction patterns from a
holographic memory that is addressed using a laser diode array. Up to now, four-context ORGAs have been
demonstrated. This paper presents the first 9-context ORGA architecture that uses spreading beams of Vertical
Cavity Surface Emitting Lasers (VCSELs) with no lenses. This paper describes experimental results and plans
for future work. [C1909]

"New generation of PV module rating by LED solar simulator-A novel approach and its capabilities"
Authors have been proposing a novel approach by employing light emitting diodes (LED) as a light source with
discrete-wavelength spectrum. LEDs have a number of practical advantages. Each of different color LED lights
works as sampling wavelength for scanning the spectral sensitivity of PV module by modulating intensity of each
spectral component in a sequential order. Even by a limited number of sampling wavelengths, full range spectral
response can be estimated easily by newly developed fitting model. Then AM 1.5 spectrum of IEC 60904-3 is
applied to obtained response curve to give STC rating. 3 types of experimental LED arrays have been developed
since early 2003: i.e., Mk-1 to Mk-3. Under these experiments, spectral characteristic fitting model has been
successfully developed. Nonuniformity of ±2% has been achieved by MK-2, satisfying Class A uniformity
specification. The latest Mk-3 achieved 0.42 sun in October 2006. Its array consists of 2304 elements of high-
brightness LEDs (HB-LED) in total provided with blue (473 nm), red (643 nm) and 2 elements of infrared (845
nm) for 1 unit. The following experimental results are presently attained for a one-cell module of 100 mm × 100
mm of single crystalline silicon with Pmaxat STC of 1.553 W calibrated under Class A simulator: i.e., ISC=3.757
A (+0.080 %); VOC=0.601 V (−0.121 %); Pmax=1.660 W (+4.312 %); Ipmax=3.454 A (+2.493 %); Vpmax=0.469
V (+1.74 %); FF=71.74% (+4.73 %). Values in parentheses are corresponding to % errors for reference values. It
is felt that present result has been already reaching practically usable level. If 6 LEDs allocation pattern is
adopted, spectral response fitting formula will be very much improved. [C1910]

"Acoustic characteristics and structural analysis of flexible PVDF loudspeaker"
A flexible and transparent loudspeaker driven by PVDF (polyvinylidenefluoride) is proposed. Fabricated prototype
loudspeaker had flexibility and transparency, and its acoustic characteristics and motion principle were
investigated. The investigation yielded low distortion characteristics of the proposed loudspeaker, and such
advantages originated from the assemblage of the plastic film and the PVDF. [C1911]

"The Development of Computer Controlled Multicolor Illumination Network Using RGB based Light
Emitting Diodes"
Nowadays, the usage of the three main colors; red, green and blue (RGB), in optical technology is vast. RGB
based light emitting diode (LED) luminary system has wide applications such as in LCD backlighting, commercial
freezer lighting, white light illumination and etc. This paper presents the design of a personal computer (PC)
based RGB illumination module. The system, consists of a microcontroller and LED driver, will enable users to
select the desired color by just clicking on the CIE chromaticity chart (commision internationale de 'Eclairage)
XYZ standard. The output color of the LEDs are corrected by varying the brightness of each RGB based LEDs
using the microcontroller based module. The method used to control the brightness of the individual LEDs is
pulse width modulation (PWM) where the duty factor of the current is varied. With the controllable colors, this
project has applications such as in light therapy system to help ease seasonal mood swings, to improve sleeping
patterns and to overcome jet lag syndromes of frequent travelers. It can also be widely explored for
entertainment, presentations and decorations purposes. [C1912]

"A large-area, flexible, ultrasonic imaging system with a printed organic transistor active matrix"
We have successfully fabricated a large-area, flexible, ultrasonic system by integrating a two-dimensional
polymeric ultrasonic sensing array with a printed organic transistor active matrix. The new sheet-type device can
offer a cost-effective solution for a real-time three-dimensional imaging in free space and/or a large-area
proximity sensor for robot skins. [C1913]

"The study of Si/metal/GaN fusion bonding"
GaN-based light-emitting diodes (LEDs) grown on sapphire substrates are integrated with Si by fusion bonding
technique. GaN-based LEDs coated with Sn/Au are joined to Si coated with Ti/Au at 300degC in a flowing
nitrogen ambient for 30 min. Sapphire substrates are separated from the samples by laser lift-off (LLO) forming
GaN-based LEDs/Sn/Au/Ti/Au/Si structures. Microscopy image, observed from the transparent GaN films, shows
the uniform bonding interfaces free of air bubbles. The turn-on voltage of vertical GaN-based LEDs on Si
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decreases from 3.2 v to 3.0 v. [C1914]

"Accurate measurement of pressure in Natural Gas Vehicles: A digital/electronic design and
fabrication"
Along with many other issues to be considered when converting a vehicle to CNG (Compressed Natural Gas),
one of the primary concerns is the measurement of gas that is remaining in the cylinder. A conventional gas
actuation system, which is fitted on the gas pipeline going to the pressure regulator, sends a signal to the unit
installed inside of the vehicle that indicates the pressure, normally through four LEDs. A well-tested design is
presented in this paper, which gives an accurate and precise measurement of gas pressure in NGVs (Natural
Gas Vehicles) using a non-contact sensor mechanism. The final product has an accuracy of 2.0% having a
gauge reading of 6000 psi, tested and verified at 4500 psi. [C1915]

"Spectrum slicing for low cost wavelength division multiplexing"
The key features of spectrum slicing are discussed in the context of the provision of low cost customer access
as an alternative to laser systems. The history of the method is presented followed by an outline of performance
analysis techniques. Following from this, system results are introduced from on-off keying leading to promising
outcomes from the use of more sophisticated coding and modulation methods. There is also discussion of the
use of shared optical preamplifiers that can deliver increased throughput and sensitivity benefits of almost 11 dB.
[C1916]

"Preliminary evaluation of a silicon drift diode based gamma detector"
Investigation has been conducted to characterize the intrinsic performance of a SDD (silicon drift diode) based
gamma detector under various conditions. [C1917]

"Joint ESPIRIT for time delay estimation of chirp spread spectrum"
In this paper we present a technique to estimate the time delay of IEEE 802.15.4a chirp spread spectrum (CSS).
Conventionally, the time delay can be estimated by the phase estimation of the samples of a dechirped sinusoid.
We estimate the phase differences not between samples in a sub-chirp but between samples of adjacent sub-
chirps to magnify the phase differences making this technique more robust even in low SNR. We used joint
ESPRIT technique in order to retain the phase information of each dechirped sinusoids in low and high bands.
We have verified this technique through simulation and implementation. [C1918]

"LEDs A Competitive Solution for General Lighting Applications"
Lighting accounts for approximately 30% of the total energy consumption in the US. An increasing focus on
energy efficiency and sustainability is driving the adoption of efficient lighting technologies. Solid state lighting, in
particular light emitting diodes (LED) offer significant potential for replacing a large part of the general lighting
applications, currently occupied by incandescent and halogen lamps. This paper discusses the opportunities and
challenges for LEDs in general lighting, and shows the overall impact that this technology can have. [C1919]

"Light Emission and Detection for Si Photonics"
The present paper reviews the current status of light emission and detection for Si Photonics. To control the
initial and final stages, strain engineering of bandgap and resonator structures are indispensable for light
emission. A new non-thermal approach to reduce reverse leakage current is proposed controlling the electric
field strength. These together with modulation reported recently on Ge platform clearly indicates that Ge is one of
the most important materials as far as active components are concerned. [C1920]

"Optical safety assessment of a near-infrared brain-computer interface"
This paper describes a safety assessment study of near-infrared sources used in an optical brain-computer
interface (BCI). The measurement elements of an optical BCI consist of sets of optical sources and detectors.
Our current system utilises sources which comprise of dual wavelength light emitting diodes (LED) at 760nm and
880nm. An optical analysis demonstrated that NIR radiation is a negligible source of heating in this case. LED
heat conduction however is a major source of heating, and LEDs, though much safer than laser diodes, have
been known to cause burns if improperly used. We describe a procedure by which we measure the heat
conduction effect of LEDs. We show that the LED systems used in our current generation BCI produce safe
levels of thermal energy and are within published safety levels. [C1921]
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"An LED Module Array System Designed for Streetlight Use"
IEEE abstract currently, most outdoor illumination sources use high intensity discharge (HID) lamps as light
sources. Global concerns have been raised regarding the amount of power consumed by HID lamps, and by
extension, the amount of atmospheric CO2released due to such power consumption. Because of this, light
emitting diod (LED) array illumination has received attention recently as an energy-reducing light source.
Because the illumination produced by an LED is relatively weak, LED light fixtures differ in several ways from
traditional light sources, and it is necessary to incorporate numerous LEDs into a module array in order to use
them for road illumination. Concerns exist that the failure rate of LED module arrays will increase with the use of
large number of LEDs. In this paper, we calculate changes to array reliability over set periods of time, and
propose a module array design composition that was found to offer high-reliability. [C1922]

"Life time issues in organic light emitting diodes"
This paper presents different factors that affect the life time of OLEDs. Phosphorent OLEDs were found to exhibit
longer lifetime by utilizing triplet states along with the singlets. Interface conditioning and mixed host with double
emission layers have been found to improve the life time by preventing the degradation of the interfaces due to
electrochemical reactions. Hence charge balance and exciton confinement were found important. Multiline
addressing scheme (MAS) for passive matrix OLED displays was also studied and it was found that, minimizing
the amplitude of the electrical current flowing through the diodes has a direct impact on the lifetime. [C1923]

"Electroluminescent from hybrid of Cdse quantum dot-organic light emitting diode"
This paper reports the fabrication of a quantum dots (QD)-organics hybrids light-emitting diode (LED) for
potential light sources. Organic light emitting diode (OLED) have become a focus of attention since past decades
for potential light sources in a flat panel displays applications. Despite their intriguing performance in producing
rich-color light emission, they still faced several critical defects, such as relatively low-brightness, low-chemical
and photostability and short lifetime. Here, we demonstrate a novel system for the production of pure-color light
emission with exceptionally high brightness by utilizing quantum dots that are hybridizing with light emitting
organic materials, as an active material in light-emitting diode devices. Organic-quantum dots hybrid LED
devices was fabricated by sandwiching the quantum dots monolayer between the electron transport layer (ETL)
and hole transport layer (HTL) in a conventional OLED structure (ITO/ETL/QD/HTL/Al). Quantum dots of CdSe
(ZnS) core-shell structure were function as the emitting layer. The ETL and HTL were poly(vinyl carbazol), PVK
and tris(8-quinolinolato)aluminum(III), Alq3; respectively. The current-voltage (I-V) characterization on the device
was found that the hybrid LED exhibited a strong blue emission under a relatively low bias voltage, of which
their turn-on voltage was as low as 5.0 V. [C1924]

"Thermal, Mechanical and Optical Analysis of SiC-based LED"
Reliability is one of the important problems in electronic packaging, which affects the use and life of the
products. In this paper, we present a high power SiC-based light-emitting diode (LED), the thermal, mechanical
and optical performances were investigated respectively. Heat dissipation performance and junction temperature
were obtained using finite element analysis (FEA), the influences were analyzed on the temperature of the chip
with different power input and convection coefficient, mechanical characteristics were researched by its thermal
stress; optical properties were simulated using optical analysis software and experiment. The results show that
the maximal temperature which appears in the chip is about 93Ã‚Â°C; the thermal resistance in the package is
found to be 8.73Ã‚Â°C /W; great thermal stress lies between chip and silver epoxy, which will depress the
reliability of the LED, its optical properties can be improved by second optical design. The luminous flux, efficacy
and color coordinates will change with the increase of current. [C1925]

"Microdot Epoxy Stamping Process Qualification For Substrate Based Optocoupler BGA
Packaging"
This paper investigates the adhesive stamping process qualification using an in-line modular machine for
microdot application on substrate based package for microcoupler. Characterization of different stamping tool
design yielded a rounded tip and star tip design for LED and photo detector die. While implementing plasma
cleaning after premolding process yielded clean bonding pads for die attach process, resin bleed out
phenomenon was detected due to high surface energy of the bonding pads after plasma. Implementing plasma
is necessary to attain clean bonding pads after substrate cleaning, a work in characterizing dwell time after
plasma yielded to a staging time of 4 hours before stamping process. [C1926]

"Fabrication of CdSe quantum dots-PHF organic hybrid light emitting diodes"
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Quantum dots (QDs) have been attracted an active interest for light emitting device due to their unique high
luminescence efficiency and narrow emission spectra as a result of the strong electrons confinement in its
nanoscale core that is potential for production of pure colour light emission. In this work, a CdSe quantum dot-
PHF organic hybrid light emitting devices have been fabricated. To study the effect of the CdSe QDs layer in the
performance of the devices, variations of QDs layer were prepared. It is found that the present of the QDs layer
improved the electroluminescence property of the device. In this article, we report the fabrication of light emitting
diode using quantum dots that hybridize with PHF organic material. The light emitting device was found to give a
bright green colour emission centering at 533.61 nm. The effect of QDs layer on the performance of light emitting
devices was discussed. [C1927]

"An Architecture of Wavelength-Utilizing Rate Doubled WDM-PON"
We proposed a novel architecture of WDM-PON based on the wavelength-lock light source. The wavelength
utilizing rate was doubled by using an novel remote node (RN). The ORL induced by ASE was eliminated.
[C1928]

"Encapsulating the green tea extract by templated sol-gel procedure based on nonionic
tensioactive agent of alkenyl succinic anhydrides class"
The sol-gel method has been proved to be a suitable approach for the introduction of some sensitive organic
substances into inorganic matrices. By extension of bioencapsulation sol-gel method, this article is focused on
encapsulation of green tea extract (GTE) in some silica polymeric matrices. Green tea has been extensively
used for medical purposes, as promising antioxidant, anti-inflammatory and anti-carcinogenic agents,
investigated particularly in the chemoprevention and treatment of skin photodamage. Green tea extract exhibits
high content of polyphenols (bioflavonoids), being a rich source of epigalocatehin galat (EGCG) that is over 200
times more potent than vitamin E as scavenger of free radicals and pro-oxidants. The chemical instability of tea
polyphenols (TP) can be a major drawback for many applications (e.g. medical application). This has opened the
possibility of using a hybrid host network in order to preserve their structural properties. By isolating of organic
polyphenol molecules into individual pores and cages of some silica polymers prepared by a templated sol-gel
process may confer an appropriate stability for this purpose. In this study the GTE was successfully
encapsulated in two inorganic silica and hybrid silica-silsesquioxane polymers, by addition of vegetable extract
into a silica precursor solution templated with a nonionic tensioactive agent of vegetal origin (from high oleic
sunflower oil), belonging to alkenyl succinic anhydrides class. Experimental studies of the antioxidant stability and
fluorescence properties of GTE encapsulated in silica and silica-silsesquioxane polymers are also discussed.
Spectral changes observed by UV-VIS-NIR and FT-IR spectroscopy, increased antioxidant activity (after UV-A
and UV-B irradiation) tested by chemiluminescence assays and enhanced fluorescence properties by
fluorescence measurements and also less aggregation, by DLS and TEM techniques, were observed in
encapsulated samples, in contrast with that--of native GTE. [C1929]

"Optical transceiver design for POF portable optical access-card system using light-to-frequency
converter"
An optical transceiver design for an all passive POF portable optical access-card system is presented. The
portable optical access-card system includes a portable device with an optical code generating device and a
transmitter/receiver system that generate the light signal and de-codes the transmitted codes. The portable
optical access-card system will utilized Plastic Optical Fiber (POF) waveguide coupler device that is embedded
in the portable device itself. The optical card uses a simple coding technique of light signal transmitted from a
Light Emitting Diode (LED) or laser, where the light signal is coded using a 1 X N POF waveguide coupler. The
Transmitter circuit utilize simple LED circuit together and a receiving circuit using light-to-frequency converter
chip. [C1930]

"Synthesis of CdSe quantum dots: Effect of surfactant on the photoluminescence property"
This paper reports the synthesis of highly lumimescence CdSe quantum dots via wet-chemical process and the
study of the surfactant concentration effect on the improvement of the photoluminescence characteristic. Here,
we also discussed in detail the quantum dots synthesis procedure and the mechanism for the improvement of
the luminescence characteristic of CdSe quantum dots under a different surfactant concentration. [C1931]

"Growth of III-Nitride Materials and Blue Light-Emitting Diodes by Metal Organic Vapor Phase
Epitaxy"
GaN-based materials and devices are expected to play an important role in future information and energy
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applications. In this paper, we summarized our recent results in metal organic vapor phase epitaxy growth of
nitride materials and blue light-emitting diodes (LEDs) on c-plane sapphire substrates. First, the key parameters
for high quality GaN bulk growth have been discussed and an evaluating method for crystal structures based on
the high resolution X-ray diffraction (HR-XRD) has been introduced. It is found that the optimal recrystallization
time and the growth of high temperature buffer layer using a low V/III ratio are helpful to improve the crystal
quality of GaN. Furthermore, in order to determine the twist angle of GaN films precisely, a simple and effective
geometrical model is established to distinguish the contributions of tilt and twist to the full width at half maximum
of HR-XRD Phi-scan curves. Second, the growth of low In content InGaN templates of 500 nm has been studied.
The crystal quality of thick InGaN templates is improved efficiently by inserting a 15 nm low temperature growth
InGaN buffer layer, which is attributed to the rapid strain relaxation. Finally, the growth and electrical
characteristics of blue InGaN/GaN multiple-quantum-well LEDs are presented. The doping profiles are found to
influence the electrical characteristics of LEDs dramatically by capacitance-voltage measurements. [C1932]

"Thermal resistance and reliability of low-cost high-power LED packages under WHTOL test"
The high-power Light Emitting Diode (LED) can be potentially used for general lighting to alleviate the global
warming problem. However, the LED issues, associated with high cost, high junction temperature, low luminous
efficiency, and low reliability, have to be resolved before becoming realized. Featuring low-junction-temperature
and low-cost design, a novel high-power COP (Chip-on-Plate) LED package is proposed and its reliability under
wet high temperature operation life (WHTOL) test is evaluated. The WHTOL test is with the condition of
85degC/85%RH and 350 mA (power=1.22 W) of forward current for 1008 hrs, specified in JESD22 Method
A101-B. First of all, the thermal behaviors of the COP package are investigated by experimental measurement
(with LED junction temperature tester and thermal couples), a thermal resistance circuit (TRC) method and a
finite element method (FEM). The junction temperature (Tj) and surface temperature of the COP package are
measured by the junction temperature tester and thermal couples, respectively. Furthermore, the reliability under
WHTOL test is carried out. The results show that all COP packages with phosphorus in the silicone encapsulant
failed after 309 hrs at WHTOL test, but all those without phosphorus passed for 1008 hrs. The failure sites are
located at aluminum wire debonding to the chip and copper pad of the substrate. For the passing packages, their
junction to air thermal resistances increase with the time of WHTOL by up to 12degC/W. This is due to the
decrease of the thermal conductivity of the die attach, resulting from the moisture absorption. The natural and
forced convections in the chamber for WHTOL test give the same the junction-to-aluminum substrate thermal
resistance, but different chip junction temperatures with a 19degC difference, which might result in different
reliability data. Therefore, the standard test of WHTOL should specify flow conditions in the test chamber.
[C1933]

"A novel high refractive transparent material in LED package applications"
In this study, we conversed Bisbromomethyl-biphenyl and thiourea to a new biphenyl dithiol (BPDT) and used it
as a co-curing agent. Its structure was confirmed by means of F-TIR, 1H-NMR, and MS spectra. We co-cured
the conventional diglycidyl ether of Bisphenol A (DGEBA) epoxy resin with BPDT and aliphatic tetra-thiol
(Pentaerythritol tetrakis(3-mercaptopropionate)) to get a colorless encapsulant (HRIL). The optical properties
were measured after curing process. The refractive index was 1.64 which is the highest refractive index among
the current existed LED encapsulant, and the transmittance of the cured HRIL was above 85% on the visible
wavelength. Furthermore, the effect on light efficiency of LED was evaluated and found that the light efficiency
was promoted 14%, compared with the conventional epoxy encapsulated LED. This result certainly reveals that
the high refractive index encapsulant can effectively enhance the light efficiency of LED. We also analyzed the
thermal mechanical property and thermal stability of the cured HRIL which contained a hindered amine light
stabilizer (HALS) by TMA and TGA. The Tg of the cured HRIL was 85.2degC and the thermal decomposed
temperature was 327.7degC. After 110degC/1000h thermal aging test, the decrease of transmittance was less
than 5% and the thermal resistant result unveils that the novel high refractive index encapsulant is suitable for
high performance LED applications. [C1934]

"Optical density measurement of TFT-LCD by PMT coupled monochrome LED"
A fast and innovative method using a monochromatic red LED to measure the optical density of black matrix is
developed in this study. The results show that the 3-Watt monochromatic red LED performs better than that of
the currently used 100-Watt halogen lamp by reducing the pumping speed by 40% and the 3-sigma standard
deviation of the test samples is also superior by 40%. The measurement difference for average OD values is
within 1% between both light sources. In addition, using standard glass, the monochromatic red LED
demonstrates accuracy within 1.58%. Therefore, the monochromatic red LED can substitute the halogen lamp
currently used the TFT-LCD industry to measure the optical density of BM layer. [C1935]

"Light Emitting Diode" («Светодиоды»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 432 из 694



"Development of surface mount compatible reel-to-reel assembly Process of LED arrays for wide
area general lighting"
The objective of the present study is to develop a robust high-throughput assembly process of light emitting
diode arrays for wide area general lighting. Topics to be covered in this paper include the conceptual design, the
flexible printed circuit substrate, flip chip assembly, yellow phosphor coating, and encapsulation. All these are
integrated into one reel-to-reel assembly process. A prototype with the proposed process has been developed. A
sample strip of packaged LED array has been produced as well. Recommendations for future industrial
applications are also provided. [C1936]

"Unique transparent lens formation for high brightness LED by VPES (Vacuum Printing
Encapsulation Systems) process"
White color LED has been investigated for lighting application with a big expectation of growth. And in terms of
packaging of them in general, clear transparent epoxy resin has been mainly used in spite of problems such as
coloring of the resin due to high temperature and UV light emitted from Chip itself. In order to solve this problem,
we have investigated new materials such as silicon resin and specially modified epoxy resin etc. And then we
would suggest that materials should be chosen depending upon LED specifications, packaging materials and also
reliability test conditions etc. In addition we would like to suggest high density packaging technology using VPES,
which meets very fine pitch, high density packaging designs, and meets cost effective mass production. [C1937]

"3D map construction using heterogeneous robots"
This paper presents a novel method to construct a complete 3D map that includes all surfaces (ceiling, wall, and
furniture tops, etc.) in indoor environments. A team of four robots, including three ground robots and one wall-
climbing robot is deployed in a tetrahedron configuration that satisfies the perspective three point (P3P) problem.
P3P problem is to estimate the pose of a perspective camera on the wall-climbing robot viewing three ground
robots, which will produce up to four solutions using Grunert's algorithm while only one of them is genuine. We
propose a probabilistic Bayesian algorithm that identifies the unique solution of the P3P problem using the
mobility of the camera. Based on this technique, we introduce an intra-robot localization method to determine the
geometric relationship among four robots. Each ground robot is equipped with a rotary laser range finder (LRF),
a pan-tilt-zoom camera, and a LED cluster. The wall-climbing robot is fitted with a LRF, a perspective camera,
and a motion sensor. Through the vision sensors, the robots obtain their relative poses by solving the P3P
problem. Through the LRF on each robot, 4 laser point cloud maps are produced from each robot's point of
view. With the information of relative poses of the multiple robots and the calibration data of each LRF and
camera pair, the 4 partial maps are fused to acquire a complete 3D map that is rich with information of all
surfaces. Our approach outperforms the traditional range image fusion algorithms in terms of time complexity
and is suitable for real-time implementation. Real experiments verified the effectiveness of the method. [C1938]

"Amorphous silicon thin-film transistors with DC saturation current half-life of more than 100 years"
We report amorphous silicon thin film transistors (a-Si TFT's) with an extrapolated DC saturation current half-life
of more than 100 years, an improvement of over 1000 times compared to the previous art (1-4). This TFT half-
life is higher than the luminance half-life of high-quality green phosphorescent OLED's, showing that the TFT's
are promising for driving OLED's in active-matrix OLED displays. [C1939]

""Can I have a digital multimeter that's easy to see, even in low light?""
First Page of the Article [C1940]

"Monitoring of TIG welding using laser and diode illumination sources: A comparison study"
This paper presents a vision system based on the use of a CMOS camera. The vision system has demonstrated
its potential for applications of weld pool monitoring. It has been demonstrated in this study that the arc light can
be successfully eliminated and that a substantial amount of information can be obtained in real time e.g. metal
transfer in TIG welding and weld pool geometry, position and development. The system's design and
components are detailed in this study including camera technology and selection, and a range of illumination
techniques. A study on the welding spectra has helped greatly in the selection of an optimum spectral window
where arc radiations are low. A combination of optical filtering, short pulse laser illumination and fast-shuttering
imaging techniques along with precise synchronisation and very accurate triggering methods has enabled high
quality images of the weld area irrespective of the brightness of the intense arc light. A number of illumination
sources including pulsed and continuous wave (CW) lasers, laser diodes and LED illumination are used. [C1941]
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"Quantum Confine Stark Effect Suppressed Nanorod Structure Light Emitting Diode"
We present a practical process to fabricate InGaN/GaN multiple-quantum-well nanorod structure. The nanorod
light emitting diode array is realized by using monolayer silica nano-particle as nano-mask to define nanorod
structure and a space layer to prevent p-type contact from connecting n-type GaN. The quantum confine stark
effect is suppressed in nanorod device which is proved by electroluminescence peak wavelength of nanorod
LEDs. These peaks of nanorod LEDs are nearly constant at an injection current between 25 mA and 100 mA.
[C1942]

"Polarization Engineering of InGaN-Based Nanostructures for Low-Threshold Diode Lasers and
High-Efficiency Light Emitting Diodes"
Novel InGaN-based active regions with improved momentum matrix element were investigated for achieving
improved gain and radiative recombination rate. Staggered InGaN quantum wells (QWs) and type-II InGaN-
GaNAs QWs demonstrated improvement in radiative recombination rate and optical gain for green spectral
regime, and these active regions have the potential to be implemented for high-efficiency green light emitting
diodes and lasers. [C1943]

"Optimization and Fabrication of III-Nitride Light-Emitting Diodes with Self-assembled Colloidal-
based Convex Microlens Arrays"
Improvement of light extraction efficiency of InGaN light emitting diodes (LEDs) using colloidal-based SiO2/
polystyrene microlens arrays was demonstrated. The size effect of the SiO2microspheres and the thickness of
the polystyrene layer on the light extraction efficiency were studied. Ray tracing simulations show that the use of
microlens arrays leads to increase in light extraction efficiency by 2.6 times. This is consistent with experiments
that demonstrated 2.7 times improvement in light extraction utilizing SiO2/polystyrene microlens arrays. The
enhancement in light extraction efficiency is attributed to increase in effective photon escape cone due to
SiO2/polystyrene microlens arrays. [C1944]

"Hybridization of CdSe/ZnS Quantum Dots on InGaN/GaN Multiple Quantum Well Light-Emitting
Diodes for Pink Light Emission"
Pink light emission has been demonstrated from the hybrid CdSe/ZnS quantum dot-InGaN/GaN quantum well
light-emitting diodes (LEDs). The QDs in toluene are blended in the resin matrix to become the nanophosphor.
For the fabricated hybrid LED, it is found the light output power is greatly reduced due to the poor quantum yield
(QY) of QDs (<50%). Besides, the comparison of the electroluminescence (EL) spectra of the InGaN blue LED
and the hybrid pink LED exhibit over 90% of the blue light centered at 448 nm has been down-converted to the
red light at 636 nm. Consequently, purplish pink light with CIE-1931 chromaticity coordinates of (0.374, 0.147) is
obtained. Also observed is the significant blue-shift of luminescence peak from QD-resin composite with respect
to the photoluminescence peak from QD-toluene solution, which is due to the less attack of reabsorption of
photon energies from smaller to larger QDs rather than the Forster energy transfer. The current-dependent and
temperature-dependent EL spectra are also characterized to evaluate the thermal stability of our hybrid LED. In
this demonstration, CdSe/ZnS QDs with different sizes/colors can be used as nanophosphors to fabricate color-
converted LEDs. Nevertheless, QDs with higher QYs or more efficient device packagings should be adopted to
improve the device efficiency. [C1945]

"White light generating semiconductor nanocrystal luminophors with high photometric quality"
We proposed and demonstrated warm white light generating combinations of semiconductor nanocrystal
quantum dot emitters with high photometric quality including high color rendering index (~80) on LED platforms
to meet requirements of future lighting. Additionally, we developed and demonstrated of these nanocrystal
luminophors with metal nanoparticles to control and enhance their spontaneous emission in the solid state film.
[C1946]

"Implementation of pseudo PWM pulse to adjust brightness of LEDs in video displays"
Huge outdoor video displays are widely used in modern cities. They are often composed of a huge number of
pixels that in each of them three color LEDs exist. An image is produced on the display by adjusting the
brightness of the LEDs. Adjusting the brightness of thousands of LEDs constitutes the main part of these video
displays price. Therefore the simplification of this task is crucial market competition. The most common method
of adjusting the brightness is using PWM signals where a PWM controller for each LED is required. In this paper
a novel method which inspired from the original PWM method is proposed to do the task by simple and low cost
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circuits. The proposed method is implemented and the results show significant saving compared to typical video
displays. [C1947]

"Manufacturing Concepts for Stretchable Electronic Systems"
Assembly of electronic components on rigid and/or flexible printed circuit boards is today the customary way to
fabricate electronic systems in stationary, mobile and automotive applications. On the other hand, many of the
demands from emerging application fields like wearable and textile electronics cannot be met if with standard
technologies. These fields have therefore become mayor drivers for the development of novel technologies.
Among these 'stretchable electronics' have attracted much attention recently. Especially for textile applications
the potential of the electronic system to comply with the body shape and movement will considerably improve
the user comfort. This paper will present a cost effective technology for the realization of stretchable systems by
common printed circuit board techniques with polyurethane as a stretchable matrix material. Mastering of the
adhesion between materials and the transitions region from stretchable to non-stretchable parts of the system
are crucial for the mechanical performance and robustness. Technical approaches and the obtained results to
tackle these issues will be presented. The described process technology bears the potential for large scale roll to
roll processing. Reliability aspects for stretchable electronic systems are so far not standardized and will be
discussed briefly. Electrical and mechanical functionality of test vehicles subjected to multiple stretch and mild
washing cycles will be presented. A functional electronic demonstrator with embedded passives, a micro
controller, and LEDs which was realized with this technology will be shown. [C1948]

"Enhanced Open-Circuit Voltage in Tandem Polymer Solar Cell"
We present an efficient tandem polymer organic solar cell (OSC), consisting of the P3HT:PCBM blend as the
active layer, in which the bottom and top cells are connected optically and electrically by an Al and
MoO3intermediate layer. Such an intermediate layer has high transparency and can implement the connection of
the bottom and top cells in series. The main absorption range of the active layer can be made full use of and
then the summation (1.19 V) of the open-circuit voltages of individual cells was obtained. With the short-circuit
current density of (3.53 mA/cm2), a power conversion efficiency (PCE) of 2.07% was achieved under 100
mW/cm2illumination, which is comparable to those of the individual cells. [C1949]

"Hybrid Quantum Dot Light-Emitting Diodes: Design, Fabrication, and Characterization"
The authors have designed and fabricated the colloidal quantum dot (QD) light-emitting diodes based on a thin
CdSe/ZnS QD layer sandwiched by organic hole and electron transport layers. The device configuration can be
depicted as ITO/PEDOT:PSS/poly-TPD/QD/BCP/Alq3/LiF/Al. The optimized light turn-on voltage is about 7 V
and the maximum brightness is 141 cd/m2at 11.5 V. It has been observed the second organic layer, 2,9-
dimethyl-4,7-diphenyl-1,10-phenanthroline (BCP), not only served for the electron transporting but also for hole
blocking. It can greatly improve the device performance by enhancing the probabilities of electron and hole
injection into the QDs. In device characterization, room temperature photoluminescence (PL) and
electroluminescence (EL) peaks are at 625 and 628.6 nm, respectively. The red-shift may be from the local Joule
heating induced by the injection current. Emission from Alq3at 516 nm is also observed in all EL spectra.
Specifically, the QD-dominant EL spectra indicate the QD emission is mainly from the direct injection and
radiative recombination of carriers rather than the radiative and nonradiative (Forster) energy transfers from
excitons in organic materials shown in single-layered hybrid devices. Since the emission spectra are dominated
by the inorganic QDs, the improvement of reliability of hybrid devices can thus be expected. However, the
luminance efficiency (~0.014 cd/A) is still not as high as that of pure organic or polymer LEDs. To increase the
brightness and efficiency, the device structure has to be modified and equivalent injection of electrons and holes
is necessary. [C1950]

"A novel finite-element formulation applied to wave propagation in optically large structures"
This paper shows how a novel Finite-Element based approach, the Ultra-Weak Variational Formulation, can be
applied to model the light propagation inside optically large structures such as LEDs or solar cells. On a two-
dimensional domain we investigate the field generated by a macroscopic source corresponding to a bulk active
region, with a domain size up to 1000 lambda times 1000 lambda. A comparison with various reference solutions
shows the validity of the approach. Special focus is put on computational issues such as memory consumption
and parallelization. [C1951]

"Performance analysis of layered and blended organic light-emitting diodes"
We make performance analysis of three different organic light-emitting diodes (OLEDs), one of which is based on
a conventional layered structure and the others on a blended structure where an emitting layer (EML) is either
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uniformly or stepwise mixed with an electron transport layer (ETL), Tris-(8-hydroxyquinoline) aluminum (Alq3). It
is shown that the blended configuration suppresses penetration of positive charges into the ETL or rather
oxidative degradation of Alq3molecules through the delocalization of electron-hole recombination, the longevity of
OLEDs by which is expected to be enhanced. [C1952]

"Interplay of screening and band gap renormalization effects in near UV InGaN light emitting
diodes"
The impact of the barrier composition on the shift of the luminescence peak wavelength of ultraviolet (UV)
emitting InGaN quantum wells was investigated theoretically. Depending on the strain and the aluminum and
indium mole fractions in the barriers, a blue, a red or almost no shift was obtained with increasing carrier density
which can be attributed to different degrees of compensation of the screening of the internal electric field by band
gap renormalization. The electroluminescence of fabricated light-emiting diodes exhibited the predicted behaviour
in dependence on the injection current. [C1953]

"A Long-term Wearable Vital Signs Monitoring System using BSN"
Wearable medical devices provide great convenience to the elderly for the monitoring of vital signs at home. This
paper describes a novel long-term wearable vital signs monitoring system which can real-time measure
physiological signs such as ECG, SpO2(saturation of arterial oxygen) and systolic blood pressure. The proposed
device is easy to wear, convenient to use and has almost no impact on the quality of life. A miniaturized PCB
integrated with the ECG analog front-end and SpO2LED drive circuit is attached onto the BSN node. By simply
wearing the chest band embedded with ECG micromachined electrodes and the ear-probe which incorporates
LEDs and photodetector, the measured physiological signals can be wirelessly transmitted to a hand-held
device, such as PDA phone, where the heart beat rate, SpO2and systolic blood pressure are calculated and
displayed. [C1954]

"On the standardisation of thermal characterisation of LEDs Part I: Comparison with IC packages
and proposal for action"
The increasing need for standardisation of thermal characterisation of LEDS and LED-based products.
Manufacturers and end-users alike are crying for fair and useful thermal data, but for different reasons. It goes
without saying that the LED-business is growing exponentially, in fact, much faster than analysts predicted five
years ago. Unfortunately, the progress in thermal characterisation has not kept pace. The situation is becoming a
serious problem for leading manufacturers who are focusing on a sustainable business for the future and are
willing to publish reliable thermal data. Unfortunately, due to the lack of worldwide accepted standards a
manufacturer can publish whatever he wants. It also becomes a problem for the experienced user because the
thermal data that are published are often rather useless in practice when accuracy is at stake, and accuracy is
needed for an educated guess of expected performance and lifetime. Part I focuses upon what we can learn from
history because the situation is not much different from the one the IC-world was facing almost 20 years ago.
Part II deals with the objectives of LED thermal characterisation. The authors propose to establish a consortium
consisting of manufacturers, end-users, and software and test people, to get the ball rolling. [C1955]

"Thermal transient characterisation of complex circuits"
Thermal measurement of simple components (transistors, diodes) is a well-defined task. However, power steps
applied on complex structures such as smart-power devices, RAM modules or voltage regulators cause electric
transients in the millisecond order. As an interesting portion of thermal transients characterising the die attach
quality of the chips lies in the mus range, proper measurement techniques have to be elaborated. In this paper
we discuss measurement of monolithic integrated circuits, boards, subsystems and appliances with deep insight
into structural details. [C1956]

"A novel procedure and device to allow comprehensive characterization of power leds over a wide
range of temperature"
LEDs are key elements in modern, energy efficient lighting solutions as well as impose some issues from thermal
point of view, since light output and reliability both depend on LEDspsila junction temperature. A comprehensive
and accurate measurement method is required and demanded by several leader LED manufacturers. Failing a
proper combined thermal and radiometric/photometric characterization of LED light sources it is impossible to
fulfill  the reliability prescriptions for LEDs and to trust the lifetime estimation given in LED datasheets. Light
output of LEDs is typically measured in integrating spheres. A key element in such a total flux measurement
setup is the appropriate set of standard LEDs which are both current and temperature stabilized and are
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accompanied with certificate values of their own total flux traceable to primary etalons of national measurement
laboratories. So far there are hardly any such standard LEDs available for the high power range. In this paper
we describe the design of such a device (having 5 colors) and describe a modification of the substitution type
total flux measurement method which is suitable for an automated, comprehensive measurement of LEDs over a
wide range of operating conditions. [C1957]

"Preparation and evaluation of phthalocyanine/vanadium oxide field-effect transistors"
Field-effect transistors were prepared with magnesium phthalocyanine (MgPc) and vanadium pentoxide (V2O5).
Vapor treatments of several organic solvents were carried out for MgPc thin films. The UV-vis absorption
spectra, surface morphologies, X-ray diffraction patterns were largely changed with the treatments. The FET
characteristics were also improved by the treatments and dichloromethane treatment induced the largest
improvement. Furthermore, V2O5film, which is used as carrier generation layer in organic light-emitting diodes,
were inserted in the FET and the FET characteristic was changed. The vapor treatment and V2O5insertion
should be used for controlling FET performance. [C1958]

"Film morphology of dibenzochrysene"
For organic field effect transistors (OFETs), pentacene is often used as a typical semiconductor material and
reported to have as high carrier mobility as a-Si. Dibenzochrysene (DBC) as well as pentacene consist of only
aromatic rings. DBC can be synthesized by simple procedure and has higher solubility than pentacene. We
studied film morphology of DBC fabricated by deposition or spin-coating. It was found that the morphology of
DBC film depended on a deposition rate. The films fabricated by the deposition rate of 0.002 nm/s and by spin-
coating were island structure and amorphous, respectively. The morphology of DBC films changed with time. The
post films showed higher crystalline than before. We also studied the effect of buffer layer on the suppression of
molecular migration. [C1959]

"Stabilization of hole transport layer by alternate deposition for organic light-emitting diodes"
N,N'-di(1-naphthyl)-N,N'-diphenyl-(1,1'-biphenyl) 4,4'-diamine (NPD) is often used as a hole-transport material in
organic light-emitting diodes (OLEDs). The polycrystallization of organic films in OLEDs is thought to be one of
the degradation factors of the device performance. It is found that the generation and growth of polycrystalline
region in NPD film can be efficiently suppressed by alternate deposition method. The generation of
polycrystalline region in the alternate structure specimen depends on the top layer material. The OLEDs having
alternate hole-transport layer have the similar initial EL properties as the OLEDs having organic alloy and only
NPD hole-transport layer. [C1960]

"A low complexity method for real-time gaze tracking"
The paper addresses a novel, fast and low complexity gaze tracking method, which remedies computation
complexity and real-time processing problems of most existing gaze tracking methods. Face images are captured
and pre-processed under infrared lamp-houses with dual thresholds. Pupil area is verified by the run-length in
eight directions, and the gaze point is located by mapping the vectors of pupil and reflection point or using
neural network. The experimental results show that the real-time processing of gaze tracking, with high
resolution and high accuracy simultaneously, is achieved in this new system. [C1961]

"Optical properties of strain-compensated hybrid InGaN/InGaN/ZnO quantum well light-emitting
diodes"
Optical properties of 530 nm strain-compensated InGaN/InGaN/ZnO quantum well (QW) light-emitting diodes
(LEDs) using a ZnO substrate are investigated using the multiband effective mass theory. These results are
compared with those of conventional InGaN/GaN QW LEDs using a GaN substrate. A strain-compensated QW
structure is found to have much larger spontaneous emission than a InGaN/GaN QW structure. This can be
explained by the reduction in the internal field due to the piezoelectric and spontaneous polarizations. [C1962]

"2008 International conference on numerical simulation of optoelectronic devices NUSOD '08"
The following topics were dealt with: light-emitting diodes; wurtzite materials; distributed feedback lasers;
photonics; fiber optics; high-brightness lasers; photodetectors; solar cells; vertical-cavity lasers; nanostructures;
quantum-cascade lasers and laser dynamics. [C1963]

"Optimal Design of LED Backlight Unit with Double-Triangular Structure Using a Genetic Algorithm"
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A large size direct LED BLU consisted of double-triangular structures to control the light from RGB side emitting
LEDs without the indispensable optical elements for the conventional direct LED BLU, such as the brightness
enhancement film, diffuser sheet, and diffuser plate was proposed. A genetic algorithm was used in this paper to
search the optimal parameters of the shape of the double-triangular structures and the layout of the LEDs to
obtain optimum optical performances. Without diffuser and BEF, brightness uniformity of 91.87%, color uniformity
of 0.042 and on-axis brightness increase of 50.23% for 22" direct LED backlight unit with a thickness of 30 mm
with optimized double-triangular structure was obtained. [C1964]

"Intelligent controller for LEDs lighting systems supplied by batteries"
LED lighting system supplied by batteries is one of effective solutions to vehicle and photovoltaic lighting
systems. In order to improve lighting performance and prolong the life of LEDs and batteries, this paper
proposes a novel intelligent controller for LED lighting systems. Stage constant current (SCC) control strategy is
proposed, which determines the optimal working current of LEDs (Iref) according to their ambient temperature
and the capacity of batteries. For implementing SCC control strategy, a new control algorithm of double current
loops and feedforward (DCLF) control is proposed based on Boost converter with constant current source. Both
output current and inductor current are used as feedback control variables and input voltage is employed as
feedforward compensation in the proposed algorithm. Simulations have been conducted using PSIM software;
and based on that, a 50 W photovoltaic LED lighting system has been developed to implement a serial of
comparative experiments. The results show the advantages and validity of DCLF algorithm, such as excellent
dynamic performance and good robustness. [C1965]

"FPGA-based improved high brightness RGB LED matrix automation"
The extended use of LEDs is emerging in many areas traditionally restricted to different solutions. Not only
simple lighting electronic controlled systems are demanded by industry and consumers, but light jockey user
controlled solutions have become more important in theatrical and entertainment data distribution systems. This
paper presents a complete FPGA-based hardware and software solution for remote driving of high brightness
RGB LED matrices synchronized with environmental music rhythm, as an evolution of a previous work. This new
system design substitutes to a precedent distributed microprocessor-based control, reducing complexity,
development time, size and costs, allowing at the same time the implementaion of multiple running modes.
Further skills of the developed device working, not only with LEDs but as an universal controller for lighting
automation, are also proposed. [C1966]

"AlInGaN/GaN heterostructures with 2D electron gas and quantum wells for transistors and light
emitting diodes"
AlInGaN/GaN heterostructures with 2D electron gas and quantum wells were grown on Si substrates. Optical and
electrical properties of the heterostructure were investigated; high electron mobility transistors (HEMT) and light
emitting diodes (LED) were fabricated. [C1967]

"Study on the Government Department Integration Decision Based on Synergetics"
The construction of E-Government, applications of griddized urban management model and the large department
reform of government organization reform are mean to set up a govern system which is high Synergetic and the
sub-system can cooperate with each other very well. This paper sets up a multi-index department integration
decision model with time feature based on synergetics theory. The system measurement decision model can be
calculated from the standardized treatment of the benefit and cost index. The Least-squares method multi-index
Optimize Model through the Weight vectors of each index and each time slots and the Close-degree of each
integration proposal to the positive-Negative ideal proposal. This model can offer theory support for the optimal
synergetic government system department integration decision and improves the synergetic degree of
government system. [C1968]

"A high-power-LED driver with power-efficient LED-current sensing circuit"
For lighting application, high-power LED nowadays is driven at 350 mA and a sensing resistor is used to provide
feedback for LED-current regulation. This method adds an IR drop at the output branch, and limits power
efficiency as LED-current is large and keeps increasing. In this paper, a power-efficient LED-current sensing
circuit is proposed. The circuit does not use any sensing resistor but extracts LED-current information from the
output capacitor of the driver. The sensing circuit is implemented in a Buck-boost LED driver and has been
fabricated in AMS 0.35 mum CMOS technology. Measurement results indicate a power-conversion efficiency of
92% and at least 90 times power reduction in sensing compared to existing approach. [C1969]
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"High performance 70nm gate length Germanium-On-Insulator pMOSFET with high- /metal gate"
We demonstrate for the first time 70 nm gate length TiN/HfO2pMOSFETs on 200 mm GeOI wafers, with
excellent performances: ION=330 muA/mum & IOFF=1 muA/mum @ Vd=-1.2 V (without germanide). These
performances are obtained using adapted counterdoping and pocket implants. We report the best CV/I vs.
IOFFtrade-off for Ge or GeOI: CV/I=4.4 ps, IOFF=500 nA/mum @ Vd=-1 V. Moreover, based on fine electrical
characterizations (mu, Dit, Raccess) at T=77-300 K, in-depth analysis of both ON & OFF states were carried out.
Besides, calibrated TCAD simulations were performed to predict the performance enhancements which can be
theoretically reached after further device optimization. By using germanide and reducing both interface state
density and diode leakage we expect ION=450 muA/mum, IOFF=100 nA/mum @ Vd=-1 V for Lg=70 nm.
[C1970]

"Bidirectional optical wireless communications module for portable information terminal"
A bidirectional optical wireless communication module can be used as a portable information terminal to
simultaneously display and transmit data/image in an indoor environment and its effectiveness is demonstrated in
a transmission experiment of 8 bit data. [C1971]

"A practical approach for reading hole code"
The hole code is commonly used to represent unique document numbers-in passports, health insurance cards,
etc. The characteristics of the code make it quite appropriate for implementation of an automatic reading. Such
implementation would help for a faster and more reliable personal data input in the relevant administration
offices. [C1972]

"Electro-thermal investigation of OLEDs"
In our project the final goal is to develop the cost-effective roll-to-roll technology of fabricating large area, high
throughput OLED devices for intelligent lighting applications. The main achievements of the first six months of
the project are described in this paper. An electro-thermal FDM simulator was developed on the basis of an
existing thermal-only simulator. The simulations proved the necessity of building a shunting grid of high
conductance at the transparent anode of the OLED device. The model validation technique and a method for the
thermal qualification of the targeted device were also elaborated. [C1973]

"On the standardisation of thermal characterisation of LEDs Part II: Problem definition and potential
solutions"
Nowadays the demand for thermal standards for power LEDs is increasing. On the one hand metrics for fair
comparison of competing products are needed, on the other hand, designers of power LED based applications
demand reliable and meaningful data for their daily work. Todaypsilas data sheet information does hardly meet
any of these requirements. Part I compares the current situation in the LED world with the situation in the IC
world over twenty years ago, observes that much can be learned from the progress achieved, and concludes
with a proposal for action. Part II addresses thermal issues that are specific to light emitting diodes (in fact, also
semiconductor devices), the drawbacks of the current situation with respect to the information in the data sheets,
and emphasises the need for electro-thermal models. [C1974]

"A 100MHz real-time tone mapping processor with integrated photographic and gradient
compression in 0.13 μm technology"
As the advance of high quality displays such as light-emitting diode (LED), liquid-crystal-display (LCD) or laser
TV, the importance of a real-time high dynamic range (HDR) data processing for display devices increases
significantly. Many tone mapping algorithms are proposed for rendering HDR images or videos on display
screens. The choice of tone mapping algorithm depends on characteristics of displays such as luminance range,
contrast ratio and gamma correction. An ideal HDR tone mapping processor should include different types of
tone mapping algorithms and be able to select an appropriate one depending on devices and applications. The
photographic tone reproduction has lower complexity and better quality among global tone mapping schemes.
The gradient compression, a local tone mapping, is known for detail preservation. In this paper, we present an
integrated photographic and gradient tone mapping processor that can be configured for different applications.
This design that can process 1024 times 768 images at 60 fps runs at 100 MHz clock and consumes core area
of 8.1 mm2under TSMC 0.13 mum technology with 50% improvement in speed and area compared with
previous results. [C1975]
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"Coherence modulation of light for mathematical operations"
We describe an experiment in which several analog signals are processed through a single light beam. This
experiment is based on coherence modulation of light which consists in introducing optical delays, greater than
the coherence length of the source, between light fields. Our experimental results are successfully compared to
the numerical ones for subtraction and addition of sine and square signals. [C1976]

"Architecture of the integrated electronics for a wireless endoscopic capsule with locomotive and
sensing and actuating capabilities"
It is described the architecture of the electronics for the control of a wireless endoscopic capsule, with
locomotive capabilities and advanced sensing and actuating functions. The architecture chosen provides enough
flexibility to allow managing of core and switchable functions. Flexibility is assured with an on-chip micro-
processor. Operation under different scenarios is possible by using a specifically designed interface chip able to
manage all the required sensors and actuators. [C1977]

"Nonlinear gain and output power characteristics of quantum-well sources"
The gain saturation in quantum-well heterostructures under the change in the populations of the subband levels
is described in detail. The nonlinearity parameters are introduced and their change with the pump, radiation
frequency, temperature, polarization, and the quantum-well level distribution is examined. The main attention is
given to quantum-well heterostructure sources based on III-V compounds, including GaInAsSb, GaInAs,
GaInAsP, GaAs, and GaInN, which emit in the spectral interval from the mid-infrared to visible light. [C1978]

"Digest report of investigation committee on polymer nanocomposites and their applications as
dielectrics and electrical insulation"
The ever-increasing demand for a high performance material has led to the selection of polymer nanocomposites
as a leading candidate, and the number of related scientific and engineering reports is increasing. Under the
circumstances, an investigation committee on the polymer nanocomposite was organized in October 2002, to
build deeper cooperation between industry and academia and share the technical information. [C1979]

"Trial to develop extreme environmental field server"
Field Server is environmental monitoring equipment which can construct wireless sensor network. Needs of Field
Servers is the more in the further places and especially extreme environments. Field Servers for extreme
environmental should be small, light and long lifetime. We deployed a prototype of the Field Server in Namche,
Himalaya to test the reliability. Combination of the functions may make troubles under unexpected conditions. If
almost all devices can be controlled remotely, Field Server can be maintained by changing inside condition like
homeostasis of human body. [C1980]

"Lumen detection for capsule endoscopy"
In this paper, two visual cues are proposed, to be exploited for the navigation of active endoscopic capsules
within the gastrointestinal (GI) tract. These cues consist of the detection and tracking of the lumen and of an
illumination highlight in capsule endoscopy (CE) images. The proposed approach aims at developing vision
algorithms which are robust with respect to the challenging imaging conditions encountered in the GI tract and
the great variability of the acquired images. Cases where no or more than one lumens exists, are also detected.
The proposed approach extends the state-of-the-art in lumen detection, and is demonstrated for in-vivo video
sequences acquired from endoscopic capsules. [C1981]

"Design and implementation of mobile free space optical communication system"
We explore the possibility and challenges of designing a mobile FSO system for remotely operated platforms.
Therefore low power and light weight are essential qualities. The paper demonstrates a 10 MHz mobile FSO
communication with low power consumption, light weight and low cost. The system is mounted on a mobile
platform with the battery power. We realize arbitrary signal transfer at 50 meters, design the tracking system
using beam splitting technique, and successfully interfaced to Ethernet for a packet transmission. LDs and light-
emitting diodes (LEDs) are used respectively in the transmitter design and be compared on the system
performance. The LD transmitter consumes 600 mW of total power, and outputs 15mW of optical power, which
is better than that of the LED-based system. [C1982]

"Application Remote Control using Bluetooth (ARC)"
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This paper describes an ingenious way of using Bluetooth-enabled mobile phones to control the PC applications
with the help of a software application, which is based on client server architecture. The application
ldquoapplication remote control using Bluetoothrdquo or (ARC) along with the mobile phone possess the ability
to control various software applications such as Windows media player and Microsoft PowerPoint slideshows. It
can also control electrical devices such as LEDs, fans using parallel (LPT) port of the PC, and PC monitor.
[C1983]

"Suitable Switching Converter Topologies for Automotive Signal Lamps and Headlamps Using
Power LEDs"
Since the high rise in luminous flux power LEDs have experienced in the last years, they have become an
overcoming alternative to incandescent bulbs for automotive signal lamps, and even an interesting choice for
automotive headlamps, as most recent prototypes has shown, since the performance is near to that of HID
lamps. This rise in luminous flux is based on both higher efficiency and forward current, being the latter the
reason why switching regulators have become interesting for current control. Linear regulators usually work quite
well in lamps where the forward current is kept at a low level, whereas the efficiency drops as forward current
rises. Another drawback of linear regulators is that the load voltage must be lower than the supply voltage,
otherwise the LED lamp does not work The advantages of switching regulators consist of both high efficiency
whatever the working point is, and the capability of working in any condition of supply and load voltage. In this
paper, three high efficiency-one switch-simple-switching converters such as buck, boost and buck-boost
converter are discussed for the use in automotive LED lighting applications, both for 14 V network and 42 V
Powernet system, the newest power bus system, consisting of a 14/42 V dual voltage bus. [C1984]

"Design and implementation of a two degree-of-freedom micromanipulation assessment system"
A two degree-of-freedom (DOF) micro motion sensing system to assess micromanipulation accuracy and
physiological tremor has been developed. The system employs a position sensitive detector (PSD) module and a
laser diode placed inside an instrument used in micromanipulation. A laser light is shined from the laser diode
onto the PSD surface which is faced upward. The PSD detects the centroid position of the laser light spot falling
onto its surface. A few markers are overlaid in a circular pattern on the PSD surface as reference for path
dependent tests. Ambient light disturbance is eliminated by modulating the laser light on and off. Advantages
and limitation of the system comparing to other similar systems are described. [C1985]

"Synchronization and fault detection in autonomous robots"
In this study, we show a group of robots can synchronize based on firefly-inspired flashing behavior and how
dead robots can be detected by other robots. The algorithm is completely distributed. Each robot flashes by
lighting up its on-board LEDs and neighboring robots are driven to flash in synchrony. Since robots that are
suffering catastrophic failures do not flash periodically, they can be detected by operational robots. On a real
multi-robot system of 10 autonomous robots, we show how the group can correctly detect multiple faults, and
that when given (simulated) repair capabilities, the group can survive a relatively high rate of failure. [C1986]

"A distinction method for fruit of sweet pepper using reflection of LED light"
This paper describes a distinction method for fruit of sweet peppers, which are grown in greenhouse, using
reflection of LED light. Distinction for fruit of sweet pepper is necessary for development of picking robot in
greenhouse horticulture. We have been manufactured a prototype of picking robot for sweet peppers. This
picking robot has an image processing system using a parallel stereovision, a positioning system to the
recognized sweet pepper using visual feedback control, and a cutting device. However, the distinction ability is
lacking. We proposed a distinction method for fruits of sweet pepper using reflection of LED light. Experiments
were carried out in greenhouse. In consequence, it was possible to improve the distinction ability. [C1987]

"Current and white-balance controls of an RGB LED backlight power supply system"
This paper presents an RGB LED backlight circuit for liquid crystal display (LCD) panels. Some studies have
been conducted to devise dimming methods that regulate the RGB LED currents. In this paper, design
considerations for the RGB LED backlight are presented. A laboratory prototype for 20-inch panels is
implemented and tested. Color gamut and white-balance features of an LCD panel with the designed RGB LED
backlight is measured and discussed. The experimental results of the laboratory prototype are also shown to
verify feasibility of the findings. [C1988]

"Using LED Lighting for Ubiquitous Indoor Wireless Networking"
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Wireless networking is currently dominated by radio frequency (RF) techniques. However, the soon-to-be ubiquity
of LED-based lighting motivated by significant energy savings provides an opportunistic deployment of
widespread free-space optical (FSO) communications. LED-based network transceivers have a variety of
competitive advantages over RF including high bandwidth density, security, energy consumption, and aesthetics.
They also use a highly reusable unregulated part of the spectrum (visible light). In this paper we describe results
from a pilot project to demonstrate the viability of an optical free-space visible light transceiver as a basis for
indoor wireless networking. Inexpensive, commercial, off-the shelf LEDs and photodiodes were used to construct
two prototypes; a simplex channel as expected as a component of an asymmetric/hybrid RF-FSO system, and a
full-duplex channel demonstrating the ability to isolate multiple channels. On-off keying (OOK) was applied
without observable flicker in the target modulation ranges. Results indicate the viability of creating inexpensive
FSO transceivers that might be embedded in commercial lighting products to support ceiling-to-floor distances of
approximately 3 m. [C1989]

"Batteryless optical wireless audio receiver uses 1-bit ∑Δ-modulated visible light and spherical Si
solar cells"
Spherical Si solar cells (diameter: 1 mm) with a reflector cup (diameter: 2.2 mm) were used with 1-bit
SigmaDelta-modulated illumination from white LEDs to provide optical wireless digital-sound transmission. The
solar cells have a high directivity with regard to incident light, thus largely eliminating the environmental noise
from fluorescent lighting. To verify the effectiveness of our optical, wireless digital sound transmission scheme,
we fabricated an experimental system consisting of a transmitter and a receiver. The transmitter contains a
battery-operated lamp with 50 white LEDs and a 1-bit SigmaDelta modulator that controls the current to the
lamp. The receiver consists of a spherical-solar-cell module and an earphone. In the experiment, the transmitter
produced a 1-kHz analog signal at an illumination of 70 1x that traveled over a distance of 50 cm. The
measured output spectrum of the receiver showed that it recreated a sinusoidal waveform with little distortion.
Even under fluorescent lighting with an illumination of 200 1x, the measured spectrum showed that a sinusoidal
waveform with a signal-to-peak-noise ratio of 25 dB was obtained. [C1990]

"Low cost, high data rate white LED (WLED) transceiver demonstration"
We presented a low cost experimental WLED transceiver which is capable to perform wireless communication at
10 Mb/s in an airplane or a space craft physical environment. From the experimental results, we derived the
operational requirements of the WLED transceiver with OOK NRZ modulation. These results demonstrate the
WLED wireless communication link technology is viable for size, weight, power and cost reduction in future
generation of airplanes and space vehicles. [C1991]

"Evaluating a 3D camera for RoboCup Rescue"
The following paper evaluates a time-of-flight 3D camera with regards to its usability for RoboCup rescue. This
includes an evaluation of the influence of outer conditions to the camera data, as well as its usage for automatic
3D mapping by scan registration. A color camera is calibrated with respect to the 3D camera in order to gain
colored texture information for the acquired measurements. [C1992]

"Research on flashlights intended to aid the visually impaired when walking at night"
The objective of this research was to determine the spotlight brightness and width specifications needed in a
flashlight used by visually impaired persons. Firstly, a flashlight was built with adjustable spotlight brightness and
width, having a light emitting diode (LED) light source. Secondly, the effect of brightness and width on the ease
with which visually impaired subjects were able to locate target objects was then investigated by conducting an
object-search experiment in which subjects used the flashlight to search for objects under conditions equivalent
to night-time walking. [C1993]

"Organic thin-film transistors modeling; simulation and design of a fully organic AMOLED pixel
circuit"
In this paper we implement the simulation and design of a fully organic AMOLED pixel in which OLED current
driving and pixel selection is performed by organic thin-film transistors (OTFTs). An empirical SPICE-like OTFT
model has been developed. A pixel with sandwich structure in which the OLED is deposited on top of the rest of
the circuit has been simulated and designed. [C1994]

"A simple capacitive security card system"
A simple and reliable capacitive security card system is designed, fabricated and tested. It consists of capacitive
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card reader system, an integrator, rectifying circuit, an 8051 microcontroller and LED indicators. Initially
rectangular patterns of different lengths are being recognized successfully. The patterns on the security card are
scanned with a thin conducting plate, which is the part of the reading system, when card is inserted in the
reading system. The variations in the heights of the patterns are being converted into voltages with the help of
an integrator. Output of the integrator, after rectification, is converted to digital form and fed to the
microcontroller. These data are compared with the data stored in the memory of the microcontroller. The
designed system is capable of recognizing up to five columns (patterns) in a single row with a maximum number
of 99999. [C1995]

"Autoregressive modeling of physiological tremor under microsurgical conditions"
Tremor was recorded under simulated vitreoretinal microsurgical conditions as subjects attempted to hold an
instrument motionless. Several autoregressive models (AR, ARMA, multivariate, and nonlinear) are generated to
predict the next value of tremor. It is shown that a sixth order ARMA model predictor can predict a tremor having
an amplitude of 96.6 ± 84.5 microns RMS with an error of 8.2 ± 5.9 microns RMS, a mean improvement of
47.5% over simple last-value prediction. [C1996]

"Technological Aspects of Solid-State and Incandescent Sources for Miner Cap Lamps"
Light emitting diodes (LEDs) are emerging as viable replacements for incandescent-based cap lamps used in
mining. The photometric and energy characteristics of these light sources differ in important ways. The present
paper describes the performance of LED and incandescent sources in cap lamps in terms of correlated color
temperature, color rendering, light output, electric power, ambient temperature and airflow, and light source
aging. Importantly, these characteristics can influence a miner's ability to spot mining hazards thus impacting
safety. Secondly, some of these characteristics interact with the operating life of the cap lamp's battery power,
such that differences between LED and incandescent sources can be magnified toward the end of a 10- hour
battery discharge cycle. Empirically, we have determined that after 8 hours at an ambient temperature of
25degC, the average light output of an incandescent cap lamp can decrease to about 69% of its initial value
when powered by a lead-acid battery and it can decrease to about 65% of its initial value when powered by a
nickel-hydride battery. An LED-based cap lamp using a constant current drive circuit can maintain about 96% of
its initial value when powered by a nickel-hydride battery. Real-world tests addressing the effects of ambient
temperature and airflow on the light output of an LED and incandescent cap lamp were conducted in the NIOSH
Safety Research Coal Mine (SRCM). The LED cap lamp yielded a vertical average illuminance improvement of
approximately 9.5% and the INC cap lamp yielded a vertical average illuminance degradation of approximately
4%. The differences between LED and incandescent cap lamps were further quantified by the calculation of
"mesopic luminance" data that indicated for the same photopic luminance (i.e., as measured using a
conventional light meter) the LED cap lamp could be up to 38% more efficient than the incandescent cap lamp
with a lead-acid battery at the end of the 10-hour drivin--g cycle. Lastly, accelerated life tests were used to
empirically determine light output depreciation as the incandescent light source age approached its useful life.
There was about a 35% decrease in light output. This is quite considerable, especially given that the light output
will decrease an additional 30% to 45% over the period of a 10-hour shift. The implications of the differences
between LED and incandescent sources are discussed. This information is crucial in determining how visual
performance could be affected for real-world conditions where batteries discharge during the work shift and as
the light source ages. To date, only idealized conditions have been used for LED and incandescent cap lamp
visual performance research. [C1997]

"A novel device for fault isolation at aircraft"
For certain avionics systems, built-in test (BIT) alone cannot accurately fault isolate to a single avionics box, or
Weapons Replaceable Assembly (WRA). This is evident in the number of WRAs that are incorrectly removed
and replaced at the aircraft. Such false remove and replace maintenance actions are realized in terms of
increased support cost and decreased aircraft operational availability, AO. A patent-pending prototype device has
been developed to break diagnostic ambiguities at the aircraft by inserting test access points between WRAs.
This prototype includes a customized cylindrical Military Specification (MIL-SPEC) connector, which routes
avionics bus signals to a handheld tester while the aircraft is powered on. The handheld tester analyzes data bus
traffic between two functioning WRAs and provides a red, yellow, or green Light Emitting Diode (LED) output to
indicate the health of the connected WRAs. The device can be reprogrammed to detect a wide range of fault
indicators as they are discovered through the analysis of fielded avionics systems. This novel device provides
diagnostics information at the aircraft for improved fault isolation, which may result in a significant reduction in
the unnecessary cost associated with false removal and replacement of healthy WRAs. [C1998]

"Creating malleable interactive surfaces using liquid displacement sensing"
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We present a new approach for rapidly prototyping multi-touch and object sensing surfaces. It works by liquid
displacement inside a malleable projection surface. The system provides both touch and pressure information
and a distinct organic quality when touched. The system is easy to build and produces a clean signal revealing
multiple fingers, whole hands and other object outlines that can be processed using computer vision techniques.
This approach provides an easy mechanism to build interactive surfaces, requiring no infrared edge lighting or
soldering. In this paper we provide an overview of the approach, some of its unique capabilities, and uncover
some of the tradeoffs between viscosity of liquid, air pressure, surface malleability and the volume of liquid used.
Our aim is to allow practitioners-from DIY enthusiasts to researchers-to build and experiment with such systems
more readily. [C1999]

"Improved Algorithm for Fault Location in Distribution Network with Distributed Generations"
Feeder terminal units (FTU) are widely used in recently improved reconstruction of distribution network (DN), and
matrix algorithm is applied extensively for fault section location in DN. With the increasing penetration of
Distributed Generation (DG), DN becomes multi-sources network, and the configuration of DN becomes more
and more complex. It is difficult to determine the fault section by the existing algorithms, which need large
amount of calculation or complicated criterion. So an improved matrix algorithm to fault section location for DN
with DGs is proposed in this paper. Based on the types of DGs connecting just two positive directions are
supposed respectively for network matrix and fault information matrix. And the improved algorithm is composed
with only one step of calculation and more simplicity criterion. The result of analysis shows that fault section
location can be determined effectively by novel scheme. [C2000]

"Dynamic Control Point Simulation of OLEDs"
Organic light emitting diodes (OLEDs) for lighting applications are still in a research phase, but improvements
are made continuously. In the last years, colour variable OLEDs have been reported by research. For the design
of drivers and control systems for colour variable OLEDs, it is important to have accurate models to reduce the
development costs of these components. In this work, a simulation method is proposed. Although the model
uses statically measured input data, it is possible to model dynamic waveforms very accurately. This work gives
an overview of colour variable OLED characteristics. The proposed model is presented and its results are
compared to experimental results. [C2001]

"Compact Lamp Using High-Brightness LEDs"
This paper proposes a circuit for a compact lamp based on high-brightness LEDs. It aims energy savings, high
luminous efficacy and high useful life when substituting incandescent or compact fluorescent bulbs for LEDs
without any change in the electric system installation. In order to supply the LEDs by mains with a forward
current, the Buck converter has been chosen. The load can be composed by 36 to 52 LEDs of 5 mm connected
in series, resulting in a converter output voltage between 90 V and 187 V. The advantage of series connection is
that all LEDs produce the same brightness since its luminous intensity is proportional to the supplied current.
The disadvantage is that the damage of one LED could results in an open-circuit, turning off the entire group. To
fix this problem, the proposed idea on this work is the introduction of Diacs connected in parallel with groups of
LEDs. So, if one LED burns the breakdown voltage is reached, and the Diac in parallel with this group become
a short- circuit guaranteeing the operating of the others groups. To verify the proposed idea, the compact lamp
has been implemented and tested. [C2002]

"Comparison Among Power LEDs for Automotive Lighting Applications"
The first LED diode was created in 1969. Since then, they have been experiencing a continuous improvement in
luminous efficiency and power dissipation, achieving current AIInGaP and InGaN devices for yellow to red, and
blue to green, including white, colours respectively. The improvement experienced in both luminous efficiency
and power dissipation makes them interesting for lighting application in automotive industry, where the
advantages offered are numerous, from a lower time response in brake lights to an operating life much higher
than that of the vehicle itself [1], [2]. In the other hand, the improvement experienced in luminous efficiency and
power dissipation allows the construction of most of the signal devices using just a few emitters [1]. Due to the
points stated above, a comparison among the most efficient red, amber/yellow and white Power LEDs currently
available from the leading manufacturers is proposed, offering a comparison in terms of luminous efficiency in
nominal test conditions, thermal resistance between the junction and the slug and also giving a comparison
about the performance depending on junction temperature between the two most efficient LEDs for each colour.
[C2003]

"Evaluation of Peripheral Visual Performance When Using Incandescent and LED Miner Cap
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Lamps"
Illumination plays a critical role in an underground miner's safety because miners depend most heavily on visual
cues to recognize hazards. Mobile mining machinery, located in the miner's peripheral field-of-view
(plusmn10deg to about plusmn60deg off-axis), may pose potential pinning and striking hazards. The main
objective of this research was to determine if there were peripheral visual performance improvements for the
detection of moving objects when using cool-white light-emitting diode (LED) cap lamps as compared to
incandescent (INC) light bulbs commonly used in miner cap lamps. The cap lamp variable of interest is the
spectral power distribution (SPD); the illuminances were normalized by a diffusion filter. The second objective
was to determine if age is a factor for peripheral visual performance. This is important because the workforce is
aging-the average miner age is about 43 years old. Thirty subjects participated in the study; ten subjects each in
the age groups of younger (18 to 25 years), middle (40 to 50 years), and older (50+ years). Visual performance
was quantified by the subjects' speed and accuracy of response to detect the rotation of high-contrast (white)
circular targets located 3.83 meters (m) away at -20deg, 40deg, and 50deg off-axis. The speed of detection and
the number of missed target rotations (accuracy) were measured. The prototype LED cap lamp results were best
with a 11% to 15% improvement compared to the INC and LED cap lamps respectively. Age does appear to be
a significant factor. For the middle and older age groups', target movement detection time increased 75% and
60% and the number of missed targets increased 500% and 450% respectively in comparison to the youngest
age group. The results also suggest that target location is a significant factor. The subjects' target movement
detection time for the 40deg and 50deg target movements increased 16% and 69% respectively as compared to
the -20deg target. [C2004]

"Laser-pumped endoscopic illumination source"
Light sources currently employed in endoscopy have a number of disadvantages including inefficiency, high
temperature, non-uniform illumination, and the production of shadow-less images. In this paper, we present a
novel endoscopic illumination source, based on the use of a blue-violet laser diode in combination with a yellow
phosphor for the production of white light. By using this approach, the resulting illumination source is more
compact and potentially more ergonomic than those currently used in endoscopy. Spectral measurements of the
emitted light indicate that it has a colour similar to that of daylight, and images obtained under illumination with
this light source indicate that it provides more uniform illumination and sharper shadows than standard
endoscopic light sources. [C2005]

"Implantable telemetry capsule for monitoring arterial oxygen saturation and heartbeat"
In this study, we have developed an implantable telemetry capsule for monitoring heartbeat. The capsule has
three main functions, monitoring vital signs, transmitting the vital signs, and receiving energy for driving the
capsule without wires. We used two wavelengths of LEDs and a photodiode sensitive to the two wavelengths for
heartbeat sensor. The arterial oxygen saturation is calculated from the amplitude of the heartbeat signal. We
fabricated an FM transmitter whose carrier frequency was 80 MHz. Though the GHz range frequency is
generally used in transmission, the attenuation in the human body is large. The size of a common linear antenna
is about a quarter of its operating wavelength. We employed a coil-based antenna which can reduce size below
the quarter of the wavelength. We fabricated a miniaturized transmitter with the coil-based antenna at lower
frequency. Our capsule was driven intermittently. We used a rechargeable battery. When the battery ran down,
the battery was charged by wireless using the induced electromotive force. This means that the capsule is
capable of monitoring vital signs over the long term. We measured the heartbeat from the middle finger of hand
in a water tank as a model of a human body. [C2006]

"The SSVEP topographic scalp maps by Canonical correlation analysis"
As the number of electrodes increases, topographic scalp mapping methods for electroencephalogram (EEG)
data analysis are becoming important. Canonical correlation analysis (CCA) is a method of extracting similarity
between two data sets. This paper presents an EEG topographic scalp mapping -based CCA for the steady-
state visual evoked potentials (SSVEP) analysis. Multi-channel EEG data and the sinusoidal reference signal
were used as the inputs of CCA. The output linear combination was then employed for mapping. Our
experimental results prove the topographic scalp mapping-based CCA can instruct for the improvement of
SSVEP-based brain computer interface (BCI) system. [C2007]

"Decay of radiation pattern and spectrum of high-power LED modules in aging test"
High-power light-emitting diodes (LEDs) modules encapsulated with different lens shapes after a thermal-aging
test were studied experimentally and numerically. Samples from different manufacturers were aged at 65, 85,
and 95degC under a constant driving current of 350 mA. The results showed that the optical power of the LED
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modules at the two view angles of plusmn (45deg~75deg) decreased more than the other view angles as the
aging time increased. This was due to the reduction of radiation pattern from the corner effect of lens shape,
resulted in lower output power. The simulation of the corner effect of lens shape is in good agreement with the
experiment result. Results also showed that the center wavelength of the LED spectrum shift 5 nm after thermal
aging 600 hours at 95degC because of degradation the lens material. The key module package related failure
modes under thermal-aging may be due to the corner effect of lens shape and the degradation of the lens
material. Therefore, improving the lens structure and lens material is essential to extend the operating life of the
phosphor-based white LEDs modules. [C2008]

"Three-fiber-based diffuse reflectance spectroscopy with LEDs for nondestructive measurement of
chemical component in a turbid medium"
We propose a new parameter obtained by three-fiber-based diffuse reflectance spectroscopy for nondestructive
measurement, demonstrating a good linear correlativity of the parameter with the fruit sugar content by
employing LEDs as light sources. [C2009]

"Improving extraction efficiency of III-nitride LEDs using in situ silane treatment"
We demonstrated a novel cost-effective approach to improve extraction efficiency of III-nitride LEDs,
Photoluminescence measurement showed a factor of two improvement in extraction efficiency.
Electroluminescence under CW injection was also shown. [C2010]

"High-speed and high-power GaN-based cascade green Light-Emitting-Diode arrays for in-car data
communication"
We demonstrate cascade green light-emitting-diode (LED) arrays, which have superior output-power to single
LED without sacrificing modulation-bandwidth. 80 Mbit/sec eye-opening with a 0.65 mW coupled power to
plastic-optical-fiber is achieved under the output of in-car battery (12 V). [C2011]

"Multi-layered CdSe/ZnS/CdSe heteronanocrystals to generate and tune white light"
In this study, tuneable white light generation by controlling CdSe/ZnS/CdSe core/shell/shell heteronanocrystals
integrated on InGaN/GaN light emitting diodes was presented. These multilayered quantum dots, also known as
onion-like heterostructures, were designed and synthesized to emit in red (around 600 nm) from the CdSe core
and in green (around 550 nm) from the CdSe shell. By designing and hybridizing these red-green emitting
heterostructures on blue emitting LEDs, an integrated WLEDs on a single chip was demonstrated. By controlling
the number of integrated heteronanocrystals, their (x,y) tristimulus coordinates were tuned from (0.26,0.23) to
(0.37,0.36), along with their corresponding correlated color temperature tuned from 27413 K to 4192 K and the
luminous efficacy of their optical radiation (the ratio of the emitted luminous flux to the radiant flux) tuned from
258 lm/W to 375 lm/W. Further investigation on the change of in-film optical properties of these
heteronanocrystals with respect to their in-solution emission was performed. [C2012]

"Selective lateral anodic etching of n-doped GaN without photo-assistance for lift-off application"
An anodic etching technique for selective lateral wet etching of n-doped GaN without the photo-assistance was
described. N-doped GaN was successfully etched with 0.3 M oxalic acid at 40 V. [C2013]

"Simple evaluation of multi-mode polymer optical waveguide parameters"
Polymer optical chip containing a combination of 45deg-angled cut waveguide, Y-splitter and S-bend structures
was designed and fabricated for simple evaluation of multimode waveguides. Surface roughness between core
and claddings can also be estimated by launching a single mode fiber with tilted angles. [C2014]

"Semi-polar green LEDs on c-plane sapphire substrates"
We demonstrated the first semipolar Ill-nitride green LED grown on c-plane sapphire substrates. The emission
wavelength under CW current injection was 543 nm and showed negligible quantum confined Stark effect.
[C2015]

"Enhanced spontaneous emission in semiconductor nanocrystal solids using resonant energy
transfer for integrated devices"
Size-tuneable optical properties of semiconductor nanocrystal (NC) quantum dots make them attractive for a
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wide range of device applications. However, in these device applications, nanocrystals typically suffer from
relatively low quantum efficiency (QE) when they are cast into solid form. To reduce the effect of this problem,
we propose and demonstrate the enhancement of spontaneous emission in nanocrystal solids by recycling their
trapped excitons through resonant nonradiative Forster energy transfer (ET) for hybrid integrated devices. For
this purpose, we designed closely packed CdSe/ZnS core/shell nanocrystal emitters with an energy gradient of
approximately 160 meV integrated on LEDs. [C2016]

"Controlled micro-patterning of highly-fluorescent truxene-oligofluorene nanostructured blends"
Truxene-oligofluorene nanostructured blends have been controllably patterned with feature size to below 6 mum
using inkjet printing and laser direct-writing. Our blending approach provides an attractive method of handling
fluorescent macromolecules for optoelectronic applications. [C2017]

"GaAs-based bipolar cascade light-emitting-diodes and superluminescent-diodes at the 1.04-μm
wavelength regime"
We first demonstrate GaAs-based bipolar cascade superluminescent-diodes by use of chirped multiple-quantum-
wells in series by a tunnel junction, effectively minimizing the problem of non-uniform carrier-distribution among
MQWs and operating around important bio-optical window of 1.04-mum wavelength. [C2018]

"Construction of integrated simulator for developing head/eye tracking system"
This paper describes the development of integrated head and eye tracker system. Head tracker is performed
vision based and it has 7 mm error in 300 mm translation. The epipolar method and point matching are used for
determining a position of head and rotational degree. High brightness LEDs are installed on helmet and the
installed pattern is very important to match the points of stereo system. Eye tracker also uses LED for constant
illumination. A Position of gazed object (3 m distance) is determined by pupil tracking and eye tracker has 1~5
pixel error. Integration of result data of each tracking system is important. RS-232C communication is applied to
integrated system and Semaphore method is used for process synchronization. [C2019]

"Home access networks using optical wireless transmission"
Fibre to the home and other dasialast-milepsila transmission technologies provide end-user data rates of at least
100 of Mbit/s. These technologies are currently deployed around the world, and in the short term gigabit-class
home access networks will be required if this capacity is to be fully used, and new services are to be developed.
In order to meet this goal, the Home Gigabit Access Project (OMEGA, EU FP 7-1) aims at a range of
transmission techniques and intelligent control. A significant part of this effort is devoted to two areas of optical
wireless communications. [C2020]

"Stand-off Iris Recognition System"
The iris is a highly accurate biometric identifier. However widespread adoption is hindered by the difficulty of
capturing high-quality iris images with minimal user co-operation. This paper describes a first-generation
prototype iris identification system designed for stand-off cooperative access control. This system identifies
individuals who stand in front of and face the system after 3.2 seconds on average. Subjects within a capture
zone are imaged with a calibrated pair of wide-field-of-view surveillance cameras. A subject is located in three
dimensions using face detection and triangulation. A zoomed near infrared iris camera on a pan-tilt platform is
then targeted to the subject. The iris camera lens has its focal distance automatically adjusted based on the
subject distance. Integrated with the iris camera on the pan-tilt platform is a near infrared illuminator that is
composed of an array of directed LEDs. Video frames from the iris camera are processed to detect and segment
the iris, generate a template and then identify the subject. [C2021]

"Visible light communications: Challenges and possibilities"
Solid-state lighting is a rapidly developing field. White-light and other visible LEDs are becoming more efficient,
have high reliability and can be incorporated into many lighting applications. Recent examples include car head-
lights based on white LEDs, and LED illumination as an architectural feature. The prediction that general
illumination will use white LEDs in the future has been made, due to the increased energy efficiency that such
an approach may have. Such sources can also be modulated at high-speed, offering the possibility of using
sources for simultaneous illumination and data communications. Such visible light communications (VLC) was
pioneered in Japan, and there is now growing interest worldwide, including within bodies such as the Visible
Light Communications Consortium (VLCC) and the Wireless World Research Forum (WWRF). In this paper we
outline the basic components in these systems, review the state of the art and discuss some of the challenges
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and possibilities for this new wireless transmission technique. [C2022]

"Modifying the improved light-output intensity of AlGaInP-based LEDs by nanoporous alimina"
This investigation describes the development of AlGaInP light-emitting diodes (LEDs) with a nanometer diameter
of porous anodic alumina (PAA) films which are formed by anodization technique to improve and modify the light
extraction efficiency. The pore-widening time was changed for surface modulation to obtain the optimum light
extraction efficiency. The diameter of nano-pores varies from 30 nm to 60 nm and the interpore spacing is about
75 nm. The light output intensity of the PAA LEDs with 40 minutes pore-widening is 1.39 times that of
conventional LEDs. PAA films can effectively reduce critical angle loss, Fresnel loss and be used as scattering
center to improve the light extraction. [C2023]

"RoboMusicKids – Music Education with Robotic Building Blocks"
Being able to express oneself musically and experiment with music composition is traditionally determined by
onepsilas ability to play an actual instrument with a certain degree of craftsmanship. The lack of skills often
makes it difficult to make children and young people experience the joy of musical creativity, which is an
essential element in music education. This paper presents a pilot project where modular robotics is used to
create a platform for creative musical expression that allows users to experiment with musical genres without
any prior musical knowledge or skills. [C2024]

"An intelligent driver for Light Emitting Diode Street Lighting"
Due to light emitting diode (LED) with better performances, the demand for developing LED Street Lighting is
growing continuously. Nowadays, a topic of interest in this context is the search for electronic driver in order to
take advantage of LED performances. This work focuses in saving potential pitfalls during intelligent driver
design procedure. To meet the LED street lighting application, the intelligent driver is based on our patented
LED modules, which derived from the thermal, photometric, power electronics techniques. The intelligent driver
includes: 1) an AC/DC converter, designed in a Quasi-Resonant Operation flyback topology to maintain high
efficiency and constant current/voltage output of 800 mA/31 V with variable voltage output at wide input voltage
range of 100-250 V/AC; 2) Also, the intelligent street lighting controller which performs the function of soft
startup, Full ON, Hall ON and OFF is achieved. By setting an example of a 50 W LED pole head design, the
suggested driver has been conducted in order to illustrate the complete process and results, which shows 72%
more energy savings compared with conventional street lighting after 3 month running. [C2025]

"Fluorescence thermometer based on photoluminescence imaging of Ti doped sapphire"
Photoluminescence (PL) images from Ti doped sapphire (Ti doped Al2O3) crystals are observed for 2-
dimensional fluorescence thermometer applications. Red colored bright PL images can be observed clearly from
Ti doped sapphire sensor using a CCD camera under blue LED illumination. Intensity of red signal of the PL
image decreases linearly with temperature of the sensor. Ti doped sapphire sensor is found to be useful for
fluorescence temperature measurement using PL imaging technique. [C2026]

"Development of KNU hand with infrared LED-based tactile fingertip sensor"
This paper proposes an infrared (IR) light emitting diode (LED)-based tactile fingertip sensor that can
independently measure the normal and tangential force between the hand and an object. The proposed IR LED-
based sensor has several advantages over other technologies, including a low price, small size, and good
sensitivity. The design of the first prototype is described and some experiments are conducted to show output
characteristics of the proposed sensor. Furthermore, the effectiveness of the proposed sensor is demonstrated
through anti-slip control in a multifunction myoelectric hand, called the KNU Hand, which includes several novel
mechanisms for improved grasping capabilities. The experimental results show that slippage was avoided by
simple force control using feedback on the normal and tangential force from the proposed sensor. Thus, grasping
force control was achieved without any slippage or damage to the object. [C2027]

"Photoluminescence imaging of spinel for thermometer application"
Photoluminescence (PL) imaging is curried out using Cr doped spinel sensors at various temperatures for 2-
dimensional fluorescence thermometer application. PL images can be clearly observed using a CCD camera and
UV, green and/or blue LED illuminations. Brightness of PL images from Cr doped spinel sensor decrease with
temperature up to 250degC. PL imaging is suggested to be useful for 2-dimensional fluorescence thermometer
applications. [C2028]
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"Multispectral palmprint recognition using wavelet-based image fusion"
Palmprint is widely used in personal identification for an accurate and robust recognition. To improve the existing
palmprint systems, the proposed system, which is the first on-line multispectral palmprint recognition system
ever designed before, uses multispectral capture device to sense images under different illumination, including
red, green, blue and infrared. We adopt competitive coding scheme as matching algorithm, which performs well
in on-line palmprint recognition. Wavelet-based image fusion method is used as data-level fusion strategy in our
scheme. Fused verifications show better effort on motion blurred source images than single channel.
Experimental results of fusion images are also useful references for future work on multispectral palmprint
recognition. [C2029]

"Low temperature measurement using fluorescence thermometry"
A possibility of low temperature measurement using fluorescence thermometry was examined. Temperature
dependence of fluorescence lifetime applied to low temperature measurement. Chromium ion doped sapphire
crystal (ruby) is known as a suitable sensor material for temperature measurement. Fluorescence thermometer
using the ruby which is modified for temperature measurement has been fabricated. From this research, ruby
crystal is found to be useful as the sensor head for fluorescence thermometer. In addition, the ruby crystal is
potentially useful material for the sensor head crystals to measure low temperature below 273 K. [C2030]

"Hemispherical focal plane detector arrays"
We demonstrate a 10 kilopixel passive matrix focal plane array consisting of (40mum)2organic double
heterojunction photodetectors on a 1cm radius plastic hemisphere that mimics the size and architecture of
human eye. [C2031]

"Warm white light generating nanocrystal hybridized LEDs with high color rendering index"
By hybridizing custom-design CdSe/ZnS core-shell NC emitters on InGaN/GaN based blue LEDs, we
demonstrated three warm-white light sources with desirably low CCT ranging from 3227 K to 1982 K as is
required for SSL indoor applications. In these proof-of-concept demonstrations, high color rendering indices
(82.4) and high luminous efficacies of emitted spectra (327 lm/W) were achieved, while the color temperature
was simultaneously kept low as desired. Our proof-of-concept demonstrations indicated that such nanocrystal
luminophor based warm-white LEDs with high-quality photometric properties hold great promise especially for
future indoor lighting applications. [C2032]

"GaN-based solid state lighting"
Summary form only given. Charge separation due to spontaneous and piezoelectric polarization inherent to the
wurtzite structure has deleterious effects on the performance of most c-axis oriented devices. To overcome this
problem, Nonpolar GaN, such as a-plain and m-plain GaN or semipolar GaN substrates have been grown. We
reported the fabrication of violet InGaN/GaN Light Emitting Diodes (LEDs) on the first nonpolar m-plane
(11macr00) GaN bulk substrates. The output power and External Quantum Efficiency (EQE) at a driving current
of 20 mA were 28 mW and 45% respectively, with peak electroluminescence (EL) emission wavelength at 400
nm. The first nonpolar m-plane (11macr00) nitride laser diodes (LDs) were realized on low extended defect bulk
m-plane GaN substrates. Broad area violet lasers were fabricated and tested under pulsed and CW conditions.
These laser diodes had threshold current densities (Jth) as low as 2.3 KA/cm2for pulsed and 7.5 kA/cm2for CW
operation. Stimulated emission was observed around 405nm. Also, we fabricated high-efficient violet, blue, green
and yellow LEDs, and violet laser diodes on semipolar GaN bulk substrates. The current biggest problem of
nonpolar and semipolar devices is a limitation of the size of the GaN substrate. In order to make a real GaN bulk
crystal, we have developed the ammonothermal method. Recently, we obtained the size of 6-8 mm bulk GaN
crystal. The recent performance of nonpolar, semipolar and polar (c-plain) GaN-based devices, and bulk GaN
growth are described. [C2033]

"The current status and issue of oxide TFT for large-size AMOLED applications"
ZnO-based TFTs are shown to have the high device performance as well as good uniformity, which make it
suitable as a next generation backplane technology for large area AMOLED display. [C2034]

"Superconducting photonics and development of light emitting diodes based on new concept"
The authors have proposed a photon-emitting LED (light-emitting diode) combined with superconducting
electrodes, which is expected to be an on-demand entangled photon pair source. The main mechanism is based
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on the coherent spatial extension of the Cooper-pair states to the photon emitting layer, which is expected to
enhance the oscillator strength of the radiative recombination processes by the Cooper-pair involvement in the
recombination processes. In this paper, the preliminary operation is demonstrated with InGaAs quantum well
(QW) LEDs. About 20-times enhancement of the electroluminescence (EL) was observed under the low-injection
current regime. This is the demonstration of the improved internal quantum efficiency (QE) under the low internal
QE operation of the LED. The enhancement of the radiative recombination processes with the superconducting
(SC) effect is also demonstrated by the lifetime measurements under the operation with high internal QE.
[C2035]

"Stretchable, printable organic transistor integrated circuits for large-area sensors and displays"
We have successfully manufactured stretchable, flexible, large-area active matrix comprising organic transistors
for the applications to large-area sensors and displays. A plastic film with organic transistor-based electronic
circuits is mechanically processed using the numerical-controlled cutting system to form a net-shaped structure,
which allows the films to be extended more than 25%. Integrating organic pressure-sensitive rubber with the
organic transistor active matrix, the pressure sensor matrix was manufactured, and the distributions of pressure
were obtained even on arbitrary curved surfaces. [C2036]

"Fiber-optic Fourier-Domain Common-Path OCT"
We investigated a Fourier-Domain Common-Path OCT system operating at 840 nm center wavelength. The
axial resolution of the system is 8.8 mum and the imaging depth is about 3.5 mm. [C2037]

"An LED-based miniature illumination subsystem for fluorescence sensing of neuron membrane
potentials"
A miniaturized fluorescence sensing system, incorporating proximal stacking of an LED, excitation filter and cell
culturing substrate, is effective in imaging GT1-7 mouse hypothalamic neurons, and probing chemically induced
changes in membrane potential. [C2038]

"Illumination of LCOS micro displays using planar lightguides"
Liquid crystal on silicon (LCOS) microdisplay is typically less than frac12 inch in diameter and usually a field
sequential illumination system is used for colour creation. In most high power microdisplay based projectors the
colour sequences are produced with colour wheels and the microdisplay is a MEMS device, but in lower power
projectors of near to eye displays (NED) the displays are LCD panels and LEDs are commonly used in their
illumination. In the light path of a reflective LCOS panel, the Polarizing beam splitter (PBS) that separates the
incoming and outgoing beams is in significant role. There are many varieties how the PBS is done but, for
example, in compact viewfinders, it can be a plate with diffractive wiregrid or with multiple layers utilizing the
interference of light. The PBS is placed between the LCOS panel, and the image forming optics is typically set
at 45 degree angle. In this work a curved film type PBS is considered, which shortens the back focal length and
makes the system more compact. The proper distribution of light is created with a lightguide where the light is
coupled in using butt coupling, with each red, green and blue LEDs in row. For more efficient light mixing the
light guide is lengthened and an RGBGR row of LEDpsilas is used. The microstructures on the light guide are
designed so that the light distribution matches with the curved PBS and the f-number of the image forming
optics. The system performance together with experimental results is discussed. [C2039]

"Quantum dot nano-composites as colour-converters for micro-pixellated gallium nitride light-
emitting diodes"
We report aligned micro-patterning of quantum dot nanocomposites on gallium nitride micro-pixel light-emitting
diode arrays. Mixing colloidal quantum dots in a polymer matrix facilitates dasiadirect writingpsila micro-
structuring techniques for high-density pixellated colour-conversion. [C2040]

"Effect of encapsulation on OLED characteristics with anisotropic conductive adhesive"
Organic light emitting devices (OLEDs) is one of the most potentially interesting display technologies in the flat
panel display (FPD) field. This paper investigates the effects of OLED structures and a perimeter encapsulation
to protect the OLED from atmospheric exposure. Firstly, the electric features of the OLED devices with and
without a copper phtalocyanine layer were measured, and the one with the additional buffer layer showed a
lower turn-on voltage. Then the OLED device sample was encapsulated with a glass cover bonded to the
substrate with an adhesive matrix containing micro-particles. The samples were stored in ambient conditions,
and the IV characteristics were studied with shelf-time as a parameter. The measurement results indicated that
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the encapsulation had a significant improvement on the device operation. After two weeks of storage the
encapsulated samples showed less degradation and the current density at a given operating bias was about fifty
percent higher than without encapsulation. [C2041]

"MicroLens/UV-LED array packaging for dynamic and static alignment"
This paper presents a fully integrated packaging solution that permits the static and active alignment of a
microLens array placed on top of a micro-UV-LED array. The entire process is manufactured by UV-lithography
using predominantly the photoresists SU8 and THB. The processing temperature for all steps is below 120degC.
[C2042]

"Boost DC-DC converter with charge-recycling (CR) and fast reference tracking (FRT) techniques
for high-efficiency and low-cost LED driver"
A charge-recycling (CR) technique and fast reference tracking (DRT) are proposed for implementing a high
efficiency and low cost RGB backlight module in color sequential notebook computerspsila display. A RGB LED
driver composed of an asynchronous 1.5 MHz DC/DC boost converter with FRT and CR techniques was
fabricated in TSMC 0.25 mum BCD 40 V to generate 17 V for 6-series red LEDs or 21 V for 6-series green, or
blue LEDs. The CR technique stores extra energy at the output node when the output voltage is switched from
low to high voltage level and releases the reserved energy back to the output node at next period. Furthermore,
the output voltage can be rapidly switched between two different voltage levels by FRT technique without
wasting much power owing to the CR technique. [C2043]

"Increased quantum efficiency and reduced red-shift in polymer nanoparticle luminophors"
In this paper, using a polyfluorene derivative, increased fluorescence quantum efficiency and reduced red-shift in
the film form of polymer nanoparticle luminophors is achieved, when compared to directly spin coated polymer
thin films. [C2044]

"Gigabits in the home with plugless plastic optical fiber (POF) interconnects"
We have developed plugless optical transceivers for low cost optical networking with plastic optical fiber (POF).
The transmission speed is 125 Mb/s for Ethernet applications and 1.25 Gb/s for Gigabit Ethernet and other high
speed applications. The high speed modules for Gigabit transmission are based on a red VCSEL light source for
the transmitter that matches the optical attenuation minimum of the plastic fiber media. The devices have
demonstrated excellent reliability with more than 850,000 hours of mean-time-to-failure operating life time at
elevated temperatures of 40degC. Automotive qualified, rugged resonant cavity LEDs (RCLEDs) are used for the
lower speed modules. The plugless transceiver design enables the direct optical connection between the active
components and standard POF without the need for special termination of the fiber. Only a simple cutting action
is required. This enables low cost field installations. [C2045]

"Transmission of high-frequency radio over fibre signals through short and middle reach Multimode
Fibre links using a low-linewidth laser"
We demonstrate that the transmission of broadband radio over fibre signals at high frequencies using a
multimode fibre link is contingent on the use of low-linewidth lasers. We describe the first subcarrier transmission
of QPSK data signals through a 62.5 mum core-diameter graded-index multimode fibre links up to 5 km for the
widest range of microwave frequencies ever reported (from 3 to 18 GHz). [C2046]

"SPOTWorld and the Sun SPOT"
We describe the Sun Small Programmable Object Technology, or Sun SPOT. The Sun SPOT is a small wireless
computing platform that runs Java directly, with no operating system. The system comes with an on-board set of
sensors, and I/O pins for easy connection to external devices. We also describe SPOTWorld, an integrated
management and code deployment tool for working with Sun SPOTs. [C2047]

"Scanning LED Array Based Volumetric Display"
This paper reports a novel volumetric display system using 1D LED arrays mounted on rotating platforms to
create a quasi-holographic display. The system employs a 2D array of such modules and a special diffuser
screen in front of them. A virtual 3D image pixel (voxel) appears behind the screen at the intersection of 2 rays
emitted from 2 LEDs at different rotation angles. The basic concept is reported for the first time here. A
subsystem demonstrator is developed using a single LED mounted on a polymer scanner platform rotating at 60

"Light Emitting Diode" («Светодиоды»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 451 из 694



Hz, which corresponds to the refresh rate of the display system. Large rotation angle and high modulation
speeds are achievable with LEDs mounted on polymer scanners. An array of LEDs can be driven by a LED
driving IC, integrated with the polymer scanner. [C2048]

"See through HMD type MF 3D display for AR"
AR is a display technology of MR. AR is used to augment the human ability to process real world information by
adding computer-generated virtual information. A HMD type MF (multi-focus) 3D display is developed for an
application to AR and experiment about satisfaction of eye accommodation is tested. Four LEDs and a DMD are
used to generate four parallax images for single eye and the displayed MF image is added to actual real world
view. The MF means the ability of monocular depth cue to various depth levels which are represented in 3D
image displayed on 3D display system. By achieving MF function, we developed a 3D display system for only
one eye, which can satisfy the accommodation to displayed virtual objects at various depths. Therefore this
proposed 3D display system has a possibility for solving the problem that the 3-dimensional image display
system using only binocular disparity can induce the eye fatigue caused by the mismatch between
accommodation of each eye and convergence of two eyes. Additionally, the HMD type MF 3D display can be
applied to a monocular 3D display and monocular AR 3D display. [C2049]

"Degradation- and Failure Mode Analysis of III-V Nitride Devices"
In this work, different failure modes and degradation mechanisms of AlInGaN LEDs were studied under different
stress conditions. Another aim of this work was to develop a classification criteria of the LEDs based on initial
RBL characteristics and enable the manufacturers ensure better reliability standards. [C2050]

"DMX512 Controller for High Brightness RGB LED Matrix"
DMX512 is the standard protocol used by lighting equipment in theatrical and entertainment data distribution
systems. This paper describes a complete hardware and software solution for driving a high brightness 70 pixel
RGB LED matrix from a computer and synchronized with environmental music, in addition to multiple running
modes and possibilities achieved. Further possibilities of the developed device running as universal automation
controller, are also mentioned. [C2051]

"Junction Temperature Estimation for High Power Light-Emitting Diodes"
The understanding of the thermal properties of a high power LEDs is essential in order to achieve the highest
optical performance of the device without sacrificing its reliability. In addition to that, the good thermal
management is also a key factor to avoid thermal induced variation of the photometric / colorimetric properties of
power LEDs, such as variation of relative light output or the spectrum. This paper proposes a methodology to
estimate junction temperature of high power LEDs. This method allows discarding the influence of the intrinsic
series resistance of the LED electric model in 1-Vcurve, avoiding, as a consequence measurement errors.
[C2052]

"Optical Evaluation System for a Seaweed-Water Mixture in a Seaweed Processing Plant"
An in-process optical measurement system has been proposed for a seaweed-water mixture in a seaweed
processing plant with the aim of quality evaluation of final products. The system or method is based on the
assumption that the optical transmissions of the mixture at particular wavelengths could be related to seaweed-
product quality. In order to ascertain the above expectation, we have made measurements in a plant and done
some analysis, including principal component analysis, on the measurement data. The results imply that the
optical transmission data of the mixture can be used to estimate the quality of the final seaweed products. The
information obtained could also be useful in making a feedback control of the process for producing better
products. [C2053]

"Pitfalls in Low Voltage LED Drivers Design using Tapped-Inductor Converters"
The use of power LED is growing continuously, due to new advances and new devices with performances which
increase day after day. Nowadays, a topic of interest in this context is the search for electronic converters in
order to take advantage of LED performances. LEDs ballast design involves a multidisciplinary knowledge:
photometric, thermal, power electronics and control techniques. This work focuses in to save potential pitfalls
during ballast design for these new components. This paper evaluates the use of tapped-converters as LED
drivers in low voltage applications. These topologies are derived from tapped- inductor DC-to-DC converters, in
which the load is a connection of power LED. This load implies several restrictions in both power topology
design and control method strategies. The work includes an extensive discussion about this topic, clarifies areas
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of application for each specific topology and includes a complete design example. [C2054]

"Intellectualized Orientating and Calibrating Method for Temperature and Humidity Meter"
The software system, hardware system and performance principle of the temperature and humidity meter are
briefly described. An Intellectualized method is developed for orientating and calibrating the meter. This kind of
new method is excellence in automation and intelligence, and presents simpler and more reliable new method for
orientating and calibrating the nominal physical quantity of the nonlinear sensor. [C2055]

"EBIC Investigations on Active Polymer Devices"
For the first time, EBIC microscopy is applied for investigations on active polymer devices, OFETs with TPA-
Dimethyl and P3HT polymers as active layers. The internal electrical field distributions of these devices are
characterized in dependence on biasing conditions. Poole-Frenkel field dependences at source and drain
contacts are demonstrated. [C2056]

"Evaluation of a Synchronous Flyback Driving Parallelized High Efficiency LEDs"
In this paper, parallel connection of high efficiency LEDs for lighting applications is studied. Unlike series
connection, parallel connection of LEDs allows the operation of these devices at different current levels. Among
other features, this allows the operation of the remaining LEDs if one of them fails. The main drawback of
parallel connection is, as is very well known, current equalization and stable operation, due to the V vs. I
characteristic of the LED. An active equalization and current limitation with MOSFETs is studied and
implemented, thus obtaining a high current-low voltage power load. To supply this load, a 16 W synchronous
flyback is used, in order to supply 4 high efficiency LEDs. The overall prototype design and construction is
discussed, and electrical and light measurements are presented. [C2057]

"Advancing Towards Digital Control for Low Cost High Power LED Drivers"
This paper describes a complete design and implementation of a low cost digital controller for a high power LED
driver. The main advantages of high efficiency LEDs are their good luminosity, efficiency and long life. Due to
these improved behaviour, the number of LED-based applications is increasing. Nowadays, the cost of digital
processors is continuously decreasing, and the trend is that still lower costs will be achieved in the future. In
addition, digital processors offer extra features, e.g. communication protocols, software protections, and so on.
Therefore, this study has an increasing practical interest. Design guidelines for a LED based light supply with
digital control are proposed A prototype has been built and tested, and results are shown to validate the design
approach. [C2058]

"Implementation of facial visualization for robotic indicator by using fuzzy emotion system"
This paper shows the result of T. Takagi and M. Sugeno (1989) experiment and shows how to design and status
of the robot in face emotion. We implement with the a vacuum robot, and we will show how to setup the system
into hardware, which consists of fuzzy emotion generator that processes the inputs from the heat sensors of the
main board and the battery indicator to the outputs for using in visualization step which is a displaying board.
Visualization has been developed to show the robot's emotion through the face completely by limited hardware.
The result of the experiment of showing the emotion through the face of the robot works naturally. [C2059]

"Equalization Techniques for 100Mb/s Data Rates on SI-POF for Optical Short Reach Applications"
In this paper, we propose the combination of 8-PAM modulation, pre-emphasis and adaptive equalization to
overcome 1mm-SI-POF bandwidth limitations in optical short reach links. An error-free transmission at 100Mbit/s
over 200 m SI-POF is experimentally demonstrated. [C2060]

"Development of real-time motion artifact reduction algorithm for a wearable
photoplethysmography"
This paper presents a motion artifact reduction algorithm for a real-time, wireless and wearable
photoplethysmography (PPG) device for measuring heart beats. A wearable finger band PPG device consists of
a 3-axis accelerometer, infrared LED, photo diode, a microprocessor and wireless module. Sources of the
motion artifacts were investigated from the hand motions, through computing the correlations between the three
directional finger motions and distorted PPG signals. A two-dimensional active noise cancellation algorithm was
applied to compensate the distorted signals by motions, using the directional accelerometer data. NLMS
(Normalized Least Mean Square) adaptive filter (4th order) was employed in the algorithm. As a result, the
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signals' distortion rates were reduced from 52.34% to 3.53%, at frequencies between 1 and 2.5 Hz, which
representing daily motions such walking and jogging. The wearable health monitoring device equipped with the
motion artifact reduction algorithm can be integrated as a terminal in a so-called ubiquitous healthcare system,
which provides a continuous health monitoring without interrupting a daily life. [C2061]

"Joy stick operation speed of intelligent robotic wheelchair"
People bound to wheelchairs require assistance maneuvering over steps encountered when moving about
roadways and walkways. We propose an intelligent robotic wheelchair which enables a wheelchair bound person
to climb steps without third-party assistance. By using this proposed mechanism, a user may maintain inverse
pendulum control while raising the front wheels of the wheelchair, then moving forward to the step maintaining
the inverse pendulum control, and finally, climbing over the step using a DC motor force from the rear wheel
shafts. We propose a joystick controller in this document to investigate improved wheelchair maneuverability and
facilitated human interface. This paper presents the experimental results of the joystick operation speed
dependant on LED panel instructions. [C2062]

"Microcavity Top-Emitting OLEDs Integrated with Microlens Arrays for Simultaneous Enhancement
of Efficiencies, Color Performances and Reduction of Pixel Blurring"
In this paper, we show that by integrating microcavity OLEDs with microlenses, all the enhancement in external
quantum efficiency, cd/A efficiency, color saturation, small color shift with viewing angles, and pixel sharpness
can be simultaneously achieved. [C2063]

"Development of Cold Light Indirect Ophthalmoscopic Video System for Sharing Stereopsis"
To improve the usability of conventional indirect ophthalmoscope, we propose the newly designed binocular
indirect ophthalmoscope which is inexpensive, comfortable, light-weighted, long-lasting, and provides stereopsis
not only to examiner but also to observers. Our new system shows good performance compared to conventional
indirect ophthalmoscope and also presents the stereoscopic assistant view through special visualization system.
[C2064]

"Enhanced electron injection and transport with LiF doping"
Lithium fluoride has been demonstrated to be an efficient n-dopant for organic semiconductors. 3 orders of
magnitude increase in conductivity and 2X enhancement in organic light emitting device efficiency have been
demonstrated. [C2065]

"Spin Injection and Magnetoresistance in Organic Semiconductor Devices"
In magnetic OLEDs, nanodot ferromagnetic cobalt(Co) electrode that provides highly efficient spin injection into
organic semiconducting polymers in the study of magnetic field-dependent electroluminescence is found. Using
spin injection and magnetoresistance to magnetically control the dynamic processes of singlet and triplet excited
states in organic semiconductor devices is reported. [C2066]

"Service oriented wireless sensor networks-a cluster-based approach"
Wireless Sensor Networks (WSNs) have recently emerged as a viable technology for various industrial and
business applications [4]. However, WSNs still lack a uniform mechanism of exposing their functionality to the
user. In this sense, service-based solutions represent a well-suited abstraction [2], as they provide an easy-to-
use interaction paradigm and decouple the application from the low-level technologies. [C2067]

"Lifetime Based Pressure Sensitive Paint Systems: Issues and Solutions"
Pressure Sensitive Paint (PSP) issues that can lead to errors in lifetime and radiometric based pressure
measurements are examined. Paint parameters that are specifically investigated include probe concentration,
paint thickness, and probe excitation wavelength. Results of this study indicate that i) relative probe
concentrations above (1 g PtTFPP in 200 g of polymer) display concentration quenching, ii) lifetime based
measurements are more sensitive to concentration quenching than radiometric, iii) copper-treated PtTFPP
displays a higher sensitivity to concentration quenching than does the acid treated form, iv) both lifetime and
radiometric techniques are insensitive to paint thickness above 35 mum and v) 397-nm LEDs are optimum for
exciting pressure paints containing PtTFPP. [C2068]

"Velocity Measurements Near Walls, Cavities, and Model Surfaces Using Particle Shadow
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Velocimetry (PSV)"
The Particle Shadow Velocimetry (PSV) technique is utilized for velocity measurements near walls, in cavities,
and near model surfaces. Measurements are made on a readward facing step, a cylinder in cross flow and in an
open water cavity. Velocity information obtained by two different analysis approaches, traditional grid based and
particle centric cross-correlations, are compared. It is shown that the particle centric methods yields more details
in complex flows. This paper shows that the PSV technique is well suited for measurements near surfaces
where conventional laser-based PIV methods are hampered by surface glare and/or optical access. [C2069]

"A Reflectance Pulse Oximeter Design Using the MSP430F149"
This paper will design a non-invasive optical pulse oximeter using the MSP430F149 single-chip as system
microcontroller. The planned pulse oximeter consists of a sensor and a system microcontroller. The sensor is
used for the pulse wave's detection, and the microcontroller is designed to analyze the pulse wave to calculate
the oxygen saturation (SaO2) and pulse rate. The results are displayed on a LCD glass or transported to PC.
This paper designs a reflectance pulse oximeter sensor that includes two light emitting diodes (LEDs), one in the
visible red spectrum (660 nm) and the other in the infrared spectrum (890 nm). The oxygen saturation is
calculated by the intensity from each frequency of light after it reflects through the body tissue. The pulse
oximeter uses the MSP430F149 as microcontroller, which has ultra low power capability, so the system's power
consumption is very low. [C2070]

"White PHOLED for Lighting"
At 1,000 cd/m2, plusmn white phosphorescent OLED (0.39, 0.44) has forward EQE = 14.5%, and efficacy = 25
Im/W. At 100 cd/m2, the device has total EQE = 25% or total efficacy = 51 Im/W. [C2071]

"Electro-optical Devices using Organic Semiconductors"
Electro-optical devices such as light-emitting diodes (LEDs), field-effect transistors (FETs), and photovoltaic
diodes made with organic semiconductors were discussed. Few related works on electro-optical device
fabrication, design, display performance, efficiency and brightness were cited. [C2072]

"Thirty Revolutionary Years: How Photonic Innovations have Changed the World"
The paper discusses how photonic innovations have changed the world. Photonics play the most direct role, has
been most profound through the dramatic improvements in data, voice and video transmission as digital systems
deployed globally have changed the way business is conducted and the structure of many industries. [C2073]

"A 3-dimensional vision system for dental applications"
There is an increasing demand for techniques that make use of 3-dimensional measurement in the field of dental
research. This paper utilized a new 3-dimensional vision system for tooth surface information reconstruction. The
system is based on a computational framework for constructing point cloud using digital fringe projection
patterns. Surface information extracted from the point cloud can be used in various dental applications, for
example, extracting characteristic features, building up a filling model for tooth restoration and determining molar
movement during headgear treatment. [C2074]

"Woven Electronics: a new perspective for wearable technology"
Endowing a textile substrate (i.e. fibers, yarns, fabrics) with active functions is a new powerful concept, that has
recently given rise to several interesting contributions. In this paper, we will describe a possible approach to this
intriguing objective, focusing on the technology and on the electronic model. Future applications for this
technology will allow to obtain, for instance, matrices of sensors assembled by textile technology and will ensure
to obtain for wearable devices the necessary properties of drapability and conformity to the body that are
required for these applications. [C2075]

"Point-of-Care Noninvasive Hemoglobin Determination Using Fiber Optic Reflectance
Spectroscopy"
Study objective: rapidly identifying anemia through qualitative observation of the palpebral conjunctiva for pallor
is standard medical practice. We report on the ability of using a fiber optic array probe to collect diffusely
reflected light from the palpebral conjunctiva and measure hemoglobin concentration noninvasively. Patients
(N=102) admitted to the emergency department and receiving a complete blood count (CBQ were enrolled as a
convenience set. The tarsal plate was exposed by averting the lower eyelid and illuminated with a white LED
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while diffusely reflected light was collected using a fiber optic probe and commercial grating spectrometer.
Spectra were analyzed using partial least squares regression to extract hemoglobin concentration information
and compare to the CBC result. The probe and algorithm demonstrated correlation coefficient of r = 0.82 and
standard error of 1.05 g/dL compared to invasive CBC test. Experimental error is due to variability in distance
and position of the probe relative to the conjunctiva. This technique has shown the ability to measure total
hemoglobin noninvasively and in real-time at the point-of-care using diffuse reflectance spectroscopy of the
tarsal plate, leading to potential inclusion of this class of device as a triage centric tool to identify anemia
appearing with internal hemorrhage or other acute conditions. [C2076]

"White Organic Light-Emitting Diodes Based on Dual Partial Dye Doping"
We have fabricated white organic light-emitting diodes (WOLEDs) based on dual partial dye doping. To clearly
understand the underlying physics of the OLED structures, we have also implemented a comprehensive
numerical model and performed simulations of the structures. [C2077]

"Coupled Modeling of Current Spreading, Thermal Effects, and Light Extraction in Ill-Nitride Light-
Emitting Diodes"
We study by simulation the current spreading, heat transfer, and light emission in a high-power light-emitting
diode (LED) with an interdigitated multipixel array (IMPA) chip design. The applied hybrid approach allows
coupled modeling of various processes involved in the LED operation, providing good agreement with
observations. [C2078]

"Characterization of Breast Tumors with NIR Methods using Optical Indices"
This work describes the characterization efficiency of optical properties of breast tumors based on the features
obtained using in vivo near-infrared (NIR) spectroscopy measurements. Three features, relative blood
concentration, oxygen saturation and the size of the tumor, are used to diagnose benign and malignant tumors.
The performance of the proposed set of features are evaluated by various classifiers using data acquired from 44
patients with malignant tumors, and 72 patients with benign tumors. The area under the receiver operating
characteristics (ROC) curve of the scaled nearest mean classifier (NMSC) using the three features yields a value
of 0.91 with a significance level of 0.05. Our results suggest that the features, relative blood concentration, and
oxygen saturation can differentiate breast tumors with a relatively high precision. [C2079]

"Effects of Low Level Red-light Irradiation on the Proliferation of Mesenchymal Stem Cells Derived
from Rat Bone Marrow"
Mesenchymal stem cells (MSCs) are capable of regenerating various mesenchymal tissues and are essential in
supporting the growth and differentiation of hematopoietic stem cells within the bone marrow microenvironment
in vivo. To achieve clinically meaningful numbers of cells, many approaches have been used to maintain the
differentiation potentialities and expand enough cells for clinical treatments. Previously, we have reported that
low level light irradiation (LLLI) using 630 nm light emitting diodes (LEDs) could enhance replicative and colony
formation potentials of MSCs derived from human bone marrow. The purpose was to study the effect on the
proliferation of MSCs derived from the rat bone marrow by red light LLLI (630 nm) under different parameters of
irradiation. The irradiance used was 5, 10 or 15 mW/cm2, and the radiant exposure was 2 or 4 J/cm2. Rat
MSCs were irradiated at room temperature with single and multiple exposures. The results showed that the
proliferation of MSCs plated at the low density (100 cells/well) and high density (1000 cells/well) was enhanced
by multiple exposures of red-light LED treatment. The rate of proliferation of MSCs plated at the high density was
not as high as those plated at the low density. The optimal parameter for LLLI was at irradiance of 15 mW/cm2,
and radiant exposure of 4 J/cm2. The effect on the proliferation of cells by single dose irradiation was temporary.
Multiple stimuli may be necessary for the enhancement of cell growth. [C2080]

"Fat thickness measurement using optical technique with miniaturized chip LEDs: A preliminary
human study"
In this study, we present the possibility of the fat thickness measurement using the miniaturized chip LEDs
sensor module for the twelve healthy women. The newly developed sensor module consisted of four different
source-detector distances. The measurement sites are the five parts of biceps, triceps, upper abdomen, front
thigh, and calf and the range of fat thickness is from 3.5 mm to 39.0 mm. The fitting curve for each
measurement sites is separately obtained. We obtained the correlation coefficient of 0.932 compared with the fat
thickness of CT measurement for biceps site. For the three measurement sites of biceps, front thigh, and calf of
twelve persons and namely 36 data points, the mean absolute difference thickness and % error for the
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measured thickness compared with that of reference CT thickness are 1.08 mm and 11.49%, respectively. Based
on this preliminary experiment, it is confirmed that the fat thickness measurement is possible with proper curve
fitting procedure using slope analysis. [C2081]

"Automatic sleep classification according to Rechtschaffen and Kales"
Conventionally, polysomnographic recordings are classified according to the rules published in 1968 by
Rechtschaffen and Kales (R&K). The present paper describes an automatic classification system embedded in
an e-health solution that has been developed and validated in a large database of healthy controls and sleep
disturbed patients. The Somnolyzer 24times7trade adheres to the decision rules for visual scoring as closely as
possible and includes a structured quality control procedure by a human expert. The final system consists of a
raw data quality check, a feature extraction algorithm (density and intensity of sleep/wake-related patterns such
as sleep spindles, delta waves, slow and rapid eye movements), a feature matrix plausibility check, a classifier
designed as an expert system and a rule-based smoothing procedure for the start and the end of stages REM
and 2. The validation based on 286 recordings in both normal healthy subjects aged 20 to 95 years and patients
suffering from organic or nonorganic sleep disorders demonstrated an overall epoch-by-epoch agreement of
80% (Cohen's Kappa: 0.72) between the Somnolyzer 24times7 and the human expert scoring, as compared with
an inter-rater reliability of 77% (Cohen's Kappa: 0.68) between two human experts. Two Somnolyzer 24times7
analyses (including a structured quality control by two human experts) revealed an inter-rater reliability close to 1
(Cohen's Kappa: 0.991). Moreover, correlation analysis in R&K derived target variables revealed similar-in 36 out
of 38 variables even higher-relationships between Somnolyzer 24times7 and expert evaluations as compared to
the concordance between two human experts. Thus, the validation study proved the high reliability and validity of
the Somnolyzer 24times7 both, on the epoch-by-epoch and on the target variable level. These results
demonstrate the applicability of the Somnolyzer 24times7 evaluation in clinical routine and sleep studies. [C2082]

"Beads-Based System for Optical Sensing Using Spiropyran Photoswitches"
In science, control of interactions at the molecular scale is the ultimate goal, as this in turn determines all
macroscale behaviour. Using molecular-switches based on spiropyran-like molecules, it is possible to produce
surfaces whose physico- chemical properties can be controlled under external photonic stimulation [1]. It has
been demonstrated that low-power light sources such as UV and green LEDs can switch spiropyran-modified
surfaces between an inactive spiro (SP) form and an active merocyanine (MC) form which is highly coloured, and
possesses a phenolate binding site for metal guest species such as Cu2+ [2], Co2+ [1]. Similarly, aminoacids
interact with the MC form through complementary zwitterionic charges [3]. The amino acid and metal ion 'guests'
can be subsequently expelled using a green LED to reform the original inactive SP [4]. These processes have
been observed in liquid phase experiments, but recently, in order to generate smart adaptive surfaces based on
spiropyran photochromic moieties, we have covalently bound spiropyran derivatives to the surface of polystirene
microspheres. [C2083]

"Nitride Band-Structure Model in a Quantum Well Laser Simulator"
The two-dimensional quantum well laser simulator VLS (visible laser simulator) has been extended to simulate
III- V nitride based lasers. In this paper, we focus on the six band k.p solver used to calculate the electronic
band structure. The effects of strain on bulk and quantum well band structures are analyzed. [C2084]

"Experimental on Hierarchical Transmission Scheme for Visible Light Communication using LED
Traffic Light and High-Speed Camera"
LEDs are expected as lighting sources for next generation, and data transmission system using LEDs attract
attention. In this paper, we present hierarchical coding scheme using LED traffic lights and high-speed camera
for intelligent transport systems (ITS) application. Further, if each of LEDs in traffic lights is individually
modulated, parallel data transmissions are possible using a camera as a reception device. Such parallel LED-
camera channel can be modeled as spatial low-pass filtered channel of which the cut-off frequency varies
according to the distance. To overcome, we propose hierarchical coding scheme based on 2D fast Haar wavelet
transform. As results, the proposed hierarchical transmission schemes outperform the conventional on-off keying
and the reception of high priority data is guaranteed even LED-camera distance is further. [C2085]

"LED power reduction trade-offs for ambulatory pulse oximetry"
The development of ambulatory arterial pulse oximetry is key to longer term monitoring and treatment of
cardiovascular and respiratory conditions. The investigation presented in this paper will assist the designer of an
ambulatory pulse oximetry monitor in minimizing the overall LED power consumption (PLED,TOT) levels by
analyzing the lowest achievable limit as constrained by the optical components, circuitry implementation and final

"Light Emitting Diode" («Светодиоды»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 457 из 694



SpO2 reading accuracy required. LED duty cycle (DLED) reduction and light power (PLED,TOT) minimization
are proposed as methods to reduce p . Bandwidth and signal quality calculations are carried out in order to
determine the required PLED,TOTas a function of the different noise sources. [C2086]

"Optical Inspection System for the Inner Surface of a Pipe"
The inspection for the inner wall is necessary during the life of a pipe from the production to the condemnation.
A corresponding optical inspection system has been developed. This system uses the motion of a complicated
mechanism in the axial direction droved by a stepper motor, and the detection of panoramic images from the
illuminated circumferential inner surface realized by a hemispherical panoramic imaging system (HPIS).
Irregularities of images due to corrosion or accumulation of brass deposits on the inner surface are inspected by
this system. The experimental system reported in this article has the following specifications: resolution of
detection of 0.3 mm at the circumference direction and 1.1 mm at the axial direction of a pipe, and inspection
speed of 15 mm/s at an interval of 0.5 mm. [C2087]

"An Optimal Lights Layout Scheme for Visible-Light Communication System"
The visible-light communication is a novel kind of optical wireless communication utilizing the white LEDs. As
compared with infrared indoor communication this system has high radiation power to enable high quality of
service for the light is "visible". Generally, there are several plural lights installed in a room for sufficiently
illuminating. So the layout of lights determining the distribution of received power is a key problem affecting the
performance of visible light communication system. In this paper, the relation between the layout of lights and
received power is studied and a best scheme is proposed to solve the design of lights layout, which is identified
by simulation. [C2088]

"A Duplex Wireless Audio Communication System"
This paper mainly introduced the principle, hardware, software, functions and technical difficulties of the system.
This system applied wireless communication technique, audio frequency technique and network technique. The
functions were carried out by embedded system. Its core part was micro-controller unit ET44M210, and it
included several sub-systems. They were J2A audio encoding and decoding sub-system, RF wireless
communication sub-system, OLED manifestation sub-system, alarm sThis paper mainly introduced the principle,
hardware, software, functions and technical difficulties of the system. This system applied wireless
communication technique, audio frequency technique and network technique. The functions was carried out by
embedded system. Its core part was micro-controller unit ET44M210, and it included several sub-systems. They
were J2A audio encoding and decoding sub-system, RF wireless communication sub-system, OLED
manifestation sub-system, alarm sub-system and FLASH memory sub-system. This system was used in the
hospital and it can make real-time communication, medical record management, calling alarm and calling
manifestation integrate together then worked perfectly with each other. This duplex wireless audio
communication system contacted patient and paramedic quickly and efficiently, so it can raise the nursing
efficiency, lighten the intensity of labour, improve the service level of hospital. [C2089]

"An Improved Single-Stage Flyback PFC Converter for High-Luminance Lighting LED Lamps"
This paper presents a universal power supply for high-luminance LED lamp test. The proposed power supply is
designed and implemented by adopting an improved single-stage Flyback configuration. A constant current
control method is used to regulate the lamp current and brightness under different pieces of LED series
connection. A laboratory prototype has been built and tested. With the prototype, high efficiency, high power
factor, and constant lamp current can be achieved for the performance test of various LED lamps. [C2090]

"Optical Gain Analysis of Strain Compensated InGaN-AlGaN Quantum Well Active Regions for
Lasers Emitting at 420-500 nm"
Strain-compensated InGaN quantum wells with tensile AlGaN barriers are analyzed as improved gain media for
laser diodes emitting at 420-500 nm. The optical gain analysis, taking into account spontaneous and
piezoelectric polarizations, exhibits significant improvement in the peak optical gain and differential gain for the
strain compensated structures. [C2091]

"Micro Photo-electricity Ion Concentration Detecting System for Environmental Monitoring"
A micro photoelectricity system for environmental monitoring is developed in this paper. The detection is based
on the theory of substance absorbency. The developed system is composed by a light-emitting diode (LED) as
light emission component, a photocell as brightness taking-over component and appropriate circuits. The whole
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system is light, cheap and portable and it has many advantages such as few optical elements, high
measurement accuracy, structure simplicity, small volume etc. The first-step experimental results indicate that the
minitype photo-electricity system has realized to detect the solution zinc ion concentration and it shows a great
potential for extensive applications. [C2092]

"A Novel Photodiode for Reflectance Pulse Oximetry in low-power applications"
The amount of light collected is crucial for low-power applications of pulse oximetry. In this work a novel ring-
shaped backside photodiode has been developed for a wearable reflectance pulse oximeter. The photodiode is
proven to work with a dual LED with wavelengths of 660 nm and 940 nm. For the purpose of continuously
monitoring vital signs of a human, a temperature sensor is integrated onto the chip containing the photodiode.
This biomedical multisensor chip is made for integration into "the electronic patch", an autonomous monitoring
system for humans. [C2093]

"Inter and Intra-Hemispheric EEG Coherence Responses to Visual Stimulations"
This study investigated whether the visual stimulation at extremely low frequency (ELF) could possibly induce
changes in the electroencephalographic (EEG) responses. The functional connectedness was examined
between the brain regions when the minimum variance distortion-less response (MVDR) coherence algorithm
together with Wilcoxon signed-ranks test statistical method was applied. The results showed that functional
significance of EEG alpha rhythms at parietal, and occipital cortex, respond to oscillatory 13 Hz and 16.66 Hz
light stimulation, respectively. [C2094]

"Hexagonal Prism Blue Laser Diode with Low Threshold Power using Whispering Gallery Mode
(WGM) Resonances"
In this work, electrically pumped room temperature emitters using hexagonal prism cavities have been fabricated.
The hexagonal prism shape provides a route to atomically smooth facets through selective growth or post
etching annealing treatments, exploiting the natural crystal form of the wurtzite-structured nitride heterostructures.
The lasing mode of the hexagonal prism diodes was verified as WGM by using focused ion beam (FIB) to notch
one of the hexagon facets. The threshold current density and forward voltage of the hexagonal prism laser diode
were 7kA/cm2 and 9V, respectively. WGM and TIR are believed to be the main mechanisms for reduced
reflection losses and increased overall resonance efficiency. [C2095]

"Analytical Model of Apparent Threshold Voltage Lowering Induced by Contact Resistance in
Amorphous Silicon Thin Film Transistors"
In this paper, we have shown that in a-Si TFT's the apparent threshold voltage extracted by conventional
methods is lowered by the presence of the source/drain contact resistance, especially at short channel lengths
and the analytical model presented to explain this effect is in good agreement with the experimental data. This
model is particularly useful for AMOLED applications where the contact resistance has a crucial role in
determining the driving current and thus the brightness of the pixels. In this abstract, we (i) show that this series
resistance causes a large lowering of the "apparent" threshold voltage when it is extracted by conventional
methods, and (ii) develop an analytical model to explain this effect. The model is supported by experimental data
at different channel lengths and series resistances. [C2096]

"Novel Amorphous-Si AMOLED Pixels with OLED-independent Turn-on Voltage and Driving
Current"
In this abstract, we present a novel integration approach that allows conventional bottom-anode OLEDs to be
integrated with n-channel a-Si TFT's in such a way that programming becomes independent of the OLED I-V
curve. The circuit schematic of a conventional AMOLED pixel with p-channel poly-Si TFT's is shown in Fig. 1(a).
The TFT is processed first with temperatures up to 300 degC, followed by the OLED anode (patterned ITO,
connected to the TFT drain), the organic (blanket) (Fig. 2(a)) and cathode (blanket) (Fig. 2(b)). Because the best
OLED's are made with the anode (ITO) deposited first, and because processing (photolithography) of the organic
is not feasible, p-channel devices are required for direct programming of the pixel. With the OLED at the drain
(not source) of the driving FET, the data voltage appears directly across the gate-source of the driving TFT and
therefore the pixel current depends only on the characteristics of the driving FET, independent of the OLED
characteristics when the FET is in saturation. If n-channel FET's (such as a-Si TFT's) are used instead with the
same integration process (Fig. 1 (b)), since the only accessible contact is the anode of the OLED, the OLED will
be connected to the source of the driving FET, and therefore the data voltage will be divided across the gate-
source of the driving FET and the OLED, based on the TFT and OLED characteristics. This is undesirable
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because the gate-source voltage of the driving TFT (and thus the driving current) will depend on the OLED
characteristics which vary with time and in manufacturing. Also, higher programming voltages will be required for
the same gate-source voltages. [C2097]

"Uniform ZnO Thin-Film Transistors by an Ambient Process"
We have fabricated zinc oxide thin-film transistors using a novel ambient deposition process, with maximum
temperature of 200degC. The TFTs deposited this way show sufficiently good properties to make them
potentially applicable to OLED display backplanes. [C2098]

"High Power Vertical-structure GaN-based LEDs with Improved Current Spreading and Blocking
Designs"
Based on experimental results which reveal that the contact of indium-zinc-oxide (IZO) and IZO/Ti to n-GaN
layer is Schottky and ohmic, respectively, localized Ti deposition associated with a transparent IZO layer is
proposed to serve as both current blocking and current spreading layer. In addition, an anisotropic mesa etching
on the surface layer (n-GaN) of regular vertical-conducting metal-substrate GaN-based light-emitting diodes
(VM-LEDs) is also proposed to further decrease the resistance difference between the outside path and the
inner one. The effectiveness of the proposed schemes were verified by a two-dimensional device simulator (ISE-
TCAD), which indicates that significant immune of current crowding under cathode contact pad would be possible
once an optimal combination of the n-GaN layer etching depth and width, IZO thickness, and Schottky blocking
width has been achieved. In experiments, 40-mil LEDs with an anisotropic mesa etching of 400 mum in width
and 2 mum in depth, 200 mum in Schottky blocking width, and a 300-nm-thick IZO layer have been successfully
fabricated. Typical improvement in light output power by about 25% at an injection current of 350 mA as
compared to the regular VM-LEDs has been obtained. [C2099]

"Surface Plasmon Leakage in Its Coupling with an InGaN/GaN Quantum Well through an Ohmic
Contact"
We demonstrate the loss of surface plasmon (SP) energy through oscillating electron leakage via the ohmic
contact of either p-type or n-type GaN layer in the coupling process between SP and an InGaN/GaN quantum
well (QW). The observation implies that in using the SP-QW coupling for enhancing emission in a light-emitting
diode, the metals for ohmic contact and SP generation must be separated. A thin dielectric interlayer is required
in the region for SP-QW coupling to avoid the leakage of SP energy. [C2100]

"New Design of Integrated Power and Integrated Driver with LED Module (IP-IDLM) Driving System
for LED Backlight in LCD"
New design of integrated power and integrated driver with LED module (IP-IDLM) driving system with
microcontroller for RGB-LED backlight in LCD has been proposed. The DC-DC converters in the conventional
driver have been integrated into the main set power and the constant current control circuits in the conventional
driver have been merged into the LED modules composed of LED arrays on the substrate so that we have
accomplished the driver board eliminations from the LED backlight. In the system aspect, the system power
efficiency could be increased and it's capable of achieving a perfect linearity characteristic of driver so that a
stable constant current source is entirely maintained. [C2101]

"Characterization and Application of Large Magnetoresistance in Organic Semiconductors"
We report on the extensive experimental characterization of a recently discovered (Francis et al., 2004) large and
intriguing magnetoresistive effect in OLEDs that reaches up to 10% at room temperature for magnetic fields, B =
10mT. This magnetoresistive effect is therefore amongst the largest of any bulk material. The existence of this
effect is highly surprising, since it has generally been believed that large room-temperature magnetoresistive
effects can exist only in ferromagnetic devices, whereas our devices are constructed entirely from non-magnetic
materials. [C2102]

"Towards vertical III-V nanowire devices on silicon"
In this paper, we have grown III-V nanowires by metal organic vapor phase epitaxy (MOVPE) using the vapor-
liquid-solid (VLS) growth mechanism. In addition, the author discusses the fabrication and characterization of
reproducible axial InP nanowire LED devices. [C2103]

"Gallium Nitride Nanowire Devices-Fabrication, Characterization, and Simulation"
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This study revealed that better gate geometries for GaN FETs can result in channel inversion hence
enhancement mode in otherwise depletion mode devices. Circular shaped gate geometry resulted in
improvement of transconductance per unit gate length by an order of magnitude over omega shaped top gate on
the same nanowire. We have modeled the channel conductivity as a function of gate bias using two dimensional
self consistent Poisson's equation solver. This has provided us with an insight into the nature of depletion
behavior of the nanowire transistors. [C2104]

"On the reliability of pulse oximetry at the sternum"
Non-invasive assessment of arterial oxygen saturation has traditionally been entrusted to pulse oximetry.
Whereas commercial probes are confined to the finger tip or the forehead, several recent works aim at enlarging
the range of placement sites. In the context of the development of a continuous multi-parameter health
monitoring system, CSEM is exploring the reliability of pulse oximetry measurements at the sternum. This talk
will address both theoretical and practical aspects of the development of such a sensor with special emphasis on
the reliability of the measurement. Experimental data obtained from a novel eight channels sensor will be
presented. [C2105]

"Joint Entropy Maximization in the Kernel-Based Linear Manifold Topographic Map"
This paper introduces the kernel-based linear manifold topographic map and an information theoretic algorithm
developed for its learning. The kernels represent lower dimensional local linear manifolds in a data space, and
are defined in an optimal manner when special Gaussian input densities are assumed. The kernel parameters
are adapted to maximize the joint entropy of the neuron outputs of the map. This is fulfilled by applying
stochastic gradient ascent to the differential entropy of each neuron output and using competition between the
neurons of the map. Topology preserving property is also possible by considering neighborhood functions. The
proposed model can be considered as an improved version of the ASSOM network which maintains the ASSOM
advantages while avoiding its limitations. [C2106]

"Computer-Based Training Increases Efficiency in X-Ray Image Interpretation by Aviation Security
Screeners"
X-ray screening of passenger bags is an essential component of airport security. However, the most expensive
equipment is of limited value, if the humans who operate it are not selected and trained appropriately. Scientific
studies have shown that human performance in X-ray image interpretation depends critically on individual
abilities and visual knowledge acquired through experience on the job and training. The aim of this study was to
investigate the effect of adaptive computer-based training for increasing the detection of guns, knives,
improvised explosive devices (lEDs), and other prohibited items. 97 airport security screeners of a European
airport participated in this study. At the beginning of the project all airport security screeners conducted the X-
ray competency assessment test (X-ray CAT). Thereupon they received adaptive computer-based training (CBT)
for about 4 months. Then they conducted the X-ray CAT the second time in the middle of the project This was
followed by about 4 months of CBT and a third test with X-ray CAT at the end of the project. The goal was that
each screener conducts at least one 20 minute training session per week. Substantial increases of detection
performance were found as a result of training, which depended on the threat category (guns, lEDs, knives and
other prohibited items). The largest training effects were found for lEDs. Additional analyses showed that training
not only leads to an increase of detection performance but also results in faster response times when an X-ray
image contains a threat object. Thus, recurrent CBT can be a powerful tool to increase efficiency in X-ray image
interpretation by airport security screeners. [C2107]

"A Non-Invasive Retinal Prosthesis-Testing the Concept"
We have developed a testing platform for a novel type of retinal prosthesis. Our system uses an array of light
sources as non-contact stimulators. The platform consists of an imaging system based on a CMOS camera, PC
based image processing, and a stimulation address system carried out on a Field Programmable Gated Array
which addresses a matrix array of LEDs. Special optics are used to focus the light from the LED array onto light
sensitized cells. [C2108]

"Effect of Ultrasound Doses on the Amyloid-ÃƒÂŸ 25-35 Induced PC12 Apoptosis"
Previous studies have shown that Amyloid-beta (Abeta) may induce the apoptosis of neuronal cells leading to
the syndrome of Alzheimer's disease (AD). The stimulation by optical energy was found able to greatly inhibit
Abeta induced apoptosis. This study aims to further explore the effect of different doses of ultrasonic
insonification on neuronal cells. Experiments were carried out using PC12 cells added with Abeta 25-35 of a 20
muM during pre-cultured preparation. These cells were respectively stimulated by a single and multiple
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insonification for three minutes with a 20% duty cycle ultrasound of the intensity of 150 mW/cm2(Sata)- The
cellular response was assessed, using the microscopic morphology, cell death measured by the typical MTT
assay, and annexin V/PI double stain assay, for 8 times within 72 hours after that cells were stimulated. Results
showed that both stimulations by single and multiple does ultrasound may diminish Abeta induced neuronal cells
apoptosis. The diminish effects tend to be time dependent corresponding to 72 and 12 hours after ultrasound
exposure by single and multiple insonification, respectively. Fluorescence stain results indicated that those cells
stimulated by a single dose ultrasound tended to slightly inhibit Abeta-induced PC12 to apoptosis. This study
demonstrated that the effect of diminishing neuronal cells from apoptosis could be regulated with the insonation
of appropriate ultrasonic doses. [C2109]

"Sterilization Using 365 nm UV-LED"
There are several methods used for sterilization. In those methods chlorine, heat and UV rays are traditionally
used. In recent years, the UV sterilization is taken notice as a sterilization method that the sterilized object does
not change in quality and is environment-friendly. In this paper, an UV-LED is focused because it does not
contain harmful substance and has longer operating life. The results have showed that complete germicidal
effects for E. coli and Vibrio parahaemolyticus by UV-LED exposure of 30 minutes and 10 minutes, respectively.
These results suggest that the UV-LED has sterilization effects. Therefore, UV-LED can be used as a
sterilization device. [C2110]

"Positioning Accuracy of Neurosurgeons"
Accuracy in manual manipulation in a simulated craniotomy environment has been studied. Eighty-eight
neurosurgeons with varying amounts of surgical experience were tested in two tasks: attempting to hold an
instrument still, and trying to trace a line. Results for RMS and maximum linear and angular motion were
measured in the static task. RMS and maximum error were measured in the dynamic task. Spectral analysis was
also performed for both tasks. The median RMS amplitude of the position vector in three dimensions was 526
mum in the stationary task, and the median RMS amplitude of the error vector was 289 mum in the tracing task.
[C2111]

"Analogue Step-by-Step DC Component Eliminator for 24-Hour PPG Signal Monitoring"
For applications where PPG signal AC component needs to be measured without disturbances in its shape and
recorded digitally with high digitalization accuracy, the step- by-step DC component eliminator is developed. This
paper describes step-by-step DC component eliminator, which is utilized with analogue comparator and
operational amplifier. It allows to record PPG signal without disturbances in its shape in 24-hours PPG signal
monitoring system. The experiments with PPG signal have been carried out. [C2112]

"Quantitative modelling of resonant PL in InGaN SQW-LED structure"
The measurement of bias and temperature dependent photoluminescence, photocurrent and their decay times
allows to deduce important physical properties such as barrier height, electron-hole overlap and the magnitude of
the piezoelectric field in InGaN quantum wells. However the analysis of these experiments demands for a
detailed physical model based on a realistic device structure which is able to predict the measured quantities. In
this work a self-consistent model is presented based on a realistic description of the alloy and doping profile of a
green InGaN single quantum well light emitting diode. The model succeeds in the quantitative prediction of the
quantum confined Stark shift and the associated change in the electron-hole overlap measured via the change
in the bimolecular decay rate using literature parameters for the piezoelectric constants. The blue shift of the
emission under forward current conditions can be attributed to the carrier induced screening of the piezoelectric
charges as predicted by the model. [C2113]

"Detection of Terrorist Threats in Air Passenger Luggage: Expertise Development"
Currently, detecting potential threats in air passenger baggage heavily depends on the human examination of X-
ray images of individual luggage items. In order to improve the performance of airport security personnel in
searching images of air passenger luggage it is important first to understand fully the requirements of the
demanding task. Here, an experiment is reported where eye movements of naive observers and screeners were
recorded when they searched 30 X-ray images of air passenger luggage for potential terrorist threat items such
as guns, knives and improvised explosive devices. Compared with novices, the advantages of the screeners
were speed and accuracy in detecting threats. Eye position data revealed that screeners were faster to fixate on
target areas and once they fixated on targets their hit rate was significantly higher. Most of the lEDs were
missed by both naive observers and screeners due to interpretation errors which indicated the importance of
training. Stimulus salience at the first fixation locations of naive observers and screeners was compared to

"Light Emitting Diode" («Светодиоды»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 462 из 694



investigate expertise development. It was found that experience did not change attention preference on stimuli
properties at the beginning of the observers visual search. The implications and further studies are discussed.
[C2114]

"Application of LED Light Source in NO2 Concentration Measurement"
LED, as a new light source, has high light intensity, low power consumption, long life time, high reliability, and is
easy to drive and connect to IC. Now it's taken into application on transportation, advertisement and instrument
display. In this paper, the method for its spectrum acquirement has been introduced. And it analyzed its
characteristics. The main characteristics that affect its performance are wave length, band width and dominant
wavelength. In this paper, LED is applied on NO2intensity measurement with spectral absorption method. The
structure of the measurement system and its operating principle is introduced. And this system has the merits of
low power consumption and small capacity. The measuring results are reliable. LED can be used in NO2intensity
measurement. And with this method, it's possible to make a portable/ real-time measurement system. [C2115]

"New fabrication of organic light-emitting devices by thermal printing method"
The fabrication of organic light-emitting devices (OLEDs) by thermal printing method was demonstrated. The
polarized electroluminescence of the fabricated OLEDs were obtained. [C2116]

"Degradation Induced Recombination-zone Shift in Mixed-host Organic Light-emitting Device"
We investigate the degradation phenomena in a mixed-host organic light-emitting device by using an ultra thin
red-emitting dopant as the probe for monitoring the recombination rate in the emitting layer. After the current
stressing, the recombination peak shifts toward the hole-transport-layer side and the recombination zone
becomes broader. [C2117]

"Recent Performance of Nonpolar and Semipolar GaN-Based Light Emitting Diodes and Laser
Diodes"
This article discusses recent advances of nonpolar and semipolar GaN-based light emitting diodes (LEDs) and
laser diodes (LDs). Devices fabricated on these alternative orientations are already beginning to realize
significant performance milestones. Nonpolar GaN has been employed to facilitate high-power LEDs and to
realize CW operation of novel AlGaN-cladding-free LD structures. Semipolar GaN has also been successfully
used to demonstrate LDs and to realize high-power, high-efficiency green LEDs. [C2118]

"Tunable white light generating nanocyrstal-hybridized LEDs"
We hybridize CdSe/ZnS core-shell nanocrystals on InGaN/GaN near-UV/blue LEDs to generate light widely
tunable across the visible spectral range and within the white region of the chromaticity diagram with adjustable
tristimulus coordinates. We present the design, growth, fabrication, and characterization of these nanocrystal-
hybridized LEDs. [C2119]

"Novel Package Technology of Ultra High Power Light-Emitting Diodes by Electroplating"
First Page of the Article [C2120]

"Flexible Color Moving-Image Displays Using Ferroelectric Liquid Crystal with Polymer Dispersion"
Flexible color moving-image display panels have been developed using polymer-dispersed ferroelectric liquid
crystal (FLC). The molecular-aligned polymer networks and walls stabilized FLC molecular behaviors and plastic
substrate gap, respectively. The fast-response FLC panel was laminated with a flexible light-guide sheet with
three-primary-color LED edge-light for field-sequential color driving method. [C2121]

"High Power and High External Efficiency m-Plane InGaN LEDs"
In this paper, we report on the growth and fabrication of high power and high efficiency nonpolar m-plane (11
macr00) nitride light emitting diodes (LEDs) on low defect density bulk m-plane GaN substrates. The LEDs were
grown by MOCVD on free-standing bulk m -plane GaN. All MOCVD growth was performed at atmospheric
pressure, at typical V/III ratios (>3000), and at typical temperature ranges (875 to 1185degC). Standard
processing was used to fabricate the LEDs. After device fabrication, the LEDs were diced and packaged using
standard die and wire bonding techniques and then molded with epoxy. [C2122]
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"Reducing the impact of charge carrier induced absorption in organic double heterostructure laser
diodes"
In this paper, the transient properties of the pulsed operation of organic DH devices are investigated by
numerical simulation. In this virtual device, the optical and electrical material properties are in the range of typical
materials used for OLED fabrication. The simulations suggest a pathway to circumvent polaron absorption, which
is assumed to be the key obstacle for electrically pumped organic laser diodes. [C2123]

"Recombination Zone Distribution and Current Enhancement in Amibipolar Organic Light-emitting
Material"
Recombination zone distribution can be determined by fitting the current-voltage characteristics and spectra of
the ambipolar organic light-emitting device (OLED). Besides, a thin probe was inserted at different positions of
the device to directly monitor the recombination distributions. Furthermore, it increases the recombination current
and improves the power efficiency. [C2124]

"Numerical modelling of Quantum Dot Superluminescent diodes"
A detailed numerical modelling for the analysis and design of quantum dot superluminescent diodes is presented
(QD-SLD). The proposed model includes the peculiar characteristics of the QD material system such as the
non-homogeneous distribution of the QD size (inhomogeneous gain broadening) and the presence of other
states (wetting layer and SCH states) besides the states confined in the QDs. The power vs current
characteristics and the output spectra of a 3 mm InAs/GaAs QD-SLD with both anti-reflection coated facets are
calculated. [C2125]

"Top Emission Organic Light Emitting Diodes Using Novel Transparent Cathodes"
We have developed semi-transparent metal cathodes and passivation layers which do not render any damages
on underlying organic layers in the top emission organic light emitting device (TEOLED) configurations. Optical
and electrical properties of these metal cathodes and passivation layers have been investigated. We have
achieved high efficiency TEOLEDs using our transparent cathode and passivation layers. [C2126]

"Dense low threshold PQR lasers can outdo LEDs (Blue Quest)"
PQR lasers with ultra-low threshold current and sharp discrete multi-mode properties can outdo conventional
LEDs. We have confirmed many advantages of low injection, high efficiency, high frequency PQR arrays over
the conventional LEDs. We also present blue PQR laser arrays from GaN structures, which are promising for
display applications as well as high efficiency solid state lighting. [C2127]

"P-Substrate Small-Aperture Holey Light-Emitting Diodes for Fiber-Optic Applications"
An oxide-confined holey light-emitting diode (LED) on p-type GaAs substrate in the 830 nm range is reported.
The device is consisted of bottom DBR, quantum wells, and top DBR, with a holey structure for light extraction.
The internally reflected spontaneous emission can be extracted out of the etched hole. [C2128]

"A new method for measurement of the fundamental device parameters in a GaN-based light
emitting diode"
We propose a simple and new method which is able to characterize internal device parameters such as the
internal quantum efficiency, nonradiative recombination rate, radiative recombination rate, and the internal carrier
density in a light emitting diode. The method utilizes measurements of both the power versus current curve and
the carrier lifetime. [C2129]

"A Wavelength Reusable Metro WDM Star Network with a Hybrid MAC Protocol"
In this paper, we introduce a reliable, scalable, and cost-effective wavelength division multiplexing (WDM)
network based on a quality of service supporting reservation based medium access control (MAC) protocol. The
network efficiency is significantly increased by spatially reusing wavelengths and exploiting multiple free spectral
ranges (FSRs) of arrayed waveguide grating (AWG). [C2130]

"Theoretical and Experimental Analysis of Temperature-Insensitive 655-nm Resonant-Cavity LEDs"
Visible InGaP/InGaAlP resonant-cavity light-emitting diodes with low temperature sensitivity output
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characteristics were demonstrated. By means of extending the resonant cavity to a thickness of three
wavelength (3 lambda), the degree of power variation between 25 and 95degC for the devices biased at 20 mA
was apparently reduced from -2.1 dB for the standard structure design (1-lambda cavity) to -0.6 dB. Numerical
simulation showed that the insensitive temperature dependence of output characteristics was attributed to the
reduced electron leakage current. [C2131]

"Azimuthal Anisotropy of Light Extraction from Photonic Crystal Light-emitting Diodes"
Photonic crystal light-emitting diodes exhibiting anisotropic light extraction efficiency have been investigated
experimentally and theoretically. Images of the anisotropy in the azimuthal direction are obtained using annular
structures with triangular lattice. Depending on the lattice constants, 6-fold symmetric patterns with varying
number of petals are obtained. [C2132]

"LCD: Future Prospects and Impact on Human Lifestyle"
Summary form only given. Displays serve as the main interface between "humans", who are at the center of
information society, and "machines", or information processing systems. Displays have over 100 years of history,
starting from the invention of the CRT (cathode ray tube) in 1897. After the CRT, several other types of display
devices, including LCD, PDP, FED, and OLED displays, were developed and commercialized. Although liquid
crystal material was discovered 150 years ago, LCDs have been under development for only 30 years, and TFT-
LCD, which is now the mainstream display device, has been undergoing commercialization for only 20 years. In
the evolution of the information society, TFT-LCD has been the most successful display device because of its
ability to provide timely and cost-effective display performance and functionality. Among the many display
technologies, only TFT- LCD technology enables manufacture of displays spanning from 1 inch to over 100
inches diagonal size. This scalability has contributed to an expansion of applications. The technological
advantages of LCDs ensure they maintain a market leading position, while also offering promise of continued
expansion of displays into new applications. Looking back on the past ten years, there have been three great
"waves" in the TFT-LCD industry. These are the success of the notebook PC in the late 90s, the replacement of
CRT monitors by LCDs after 2000, and the recent rapid growth of large size LCD-TVs. Ubiquitous applications
result in display devices becoming ever more important in our lives. The TFT-LCD industry is now preparing for
the 4thwave, which is enormous compared to the previous waves. LCD technology evolution and continuous
innovation were stimulated by new demand as the technology moves toward "anytime, any where, anysize"
ubiquity. [C2133]

"Observation of Micro-Bubbles Generated by Laser-Induced Breakdown in Water"
Discriminations between extraneous material and bubbles in liquid is important in the field of medical industry.
We have generated micro-bubbles by YAG laser-induced breakdown (LIB) in water. We observed bubbles
generated by LIB, and characterized them in size and light scattering. [C2134]

"Narrowed Edge Emission spectra from Leaky Modes of Multi-Layer Dielectric Waveguides"
We present spectrally narrowed edge emission from multi-layer waveguides in organic light-emitting diodes
(OLED). For TE modes, narrowed spectral peaks with only 4 to 10 nm of full width at half maximum (FWHM) are
obtained. We explain the narrowing nature using leaky waveguide modes. [C2135]

"Characterization of Novel Holographic Gratings Formed with Hyper-branched Silsesquioxane
Systems"
A transparent photopolymer film was prepared by embedding the epoxy cured octaaminophenyl silsesquioxane
(hyper-branched POSS) into poly(vinyl chloride) (PVC) matrix containing vinyl monomers. Holographic gratings
with 80% diffraction efficiency were successfully generated in that films by irradiation of laser light with 532 nm
wavelength. [C2136]

"GaN-diode pumped Pr3+ :ZBLAN fiber-lasers for the visible wavelength range"
This article presents a work on Pr3+:ZBLAN-fibers, where GaN-laser diodes emitting at 443 nm are used to
directly pump the fibers. Lasing is achieved at different transitions at red, cyan and green wavelengths. These
visible transitions make this laser an interesting candidate for the light source in projection and display
applications. [C2137]

"Flexible lock-in detection system based on synchronized computer plug-in boards applied in
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sensitive diode-laser gas spectroscopy"
A flexible and compact digital lock-in detection system, with software-based balanced detection for tuneable
diode-laser spectroscopy measurements is described. The system is based on two data acquisition cards for a
standard computer. One data acquisition card contains a software-controlled arbitrary waveform generator (CH-
3150, Exacq Technologies) that is used for laser modulation. A pigtailed single mode VCSEL laser (L2K-P760-
LD-SM, Laser2000) is used to scan across oxygen lines at about 760 nm. After the laser, the light is split by a
single-mode fiber splitter. The scanning frequency is typically 130 Hz and a sinusoidal modulation of about 132
kHz is applied. [C2138]

"Nanostructured metallic electrodes for optoelectronic devices"
Recently, arrays of subwavelength slits or holes in metal films have attracted a lot of interest due to the
anomalously high transmission of light. The properties of the transmission resonances can be controlled by the
periodicity and the width and height of the slits/holes in the array. Our aim is to employ the plasmonic effects in
the design of metal-semiconductor-metal (MSM) photodetectors and light emitting diodes. [C2139]

"Analysis of fractal dimension of light scattering in polyhedral mirror-ball structures"
We experimentally observed fractal patterns in polyhedral mirror-ball structures and analyzed fractal dimension of
the basin boundaries by using models. Regular-tetrahedral mirror-ball structures have been already proposed as
a chaos mirror and a three-dimensional optical billiard, in which the centers of four spherical reflectors are
located at the vertices of a regular tetrahedron. We extended the regular-tetrahedral mirror-ball structure to a
regular-hexahedral (cubic) mirror-ball structure. We used a commercially available software for the calculation of
the box-counting dimension of the fractal patterns. We found that the fractal dimension increases as the number
of surface of the polyhedral structures increases, except dodecahedron. [C2140]

"Strong Light Extinction by a Single Molecule"
In this paper direct measurements of light extinction by single molecules are reported. We use both near-field
aperture tips and confocal microscopy at cryogenic temperature to tightly confine the excitation light to an area
comparable to the absorption cross section of a single molecule, which results in directly observable 10%
extinction of the laser beam. It is concluded that the access to both the incoherent and coherent emission of
single molecules opens up a broad range of studies on the light-matter interaction of single solid state emitters.
[C2141]

"Techniques to Improve MWIR Light Emitting Diode Emission Power"
This paper presents some techniques to increase mid-wave mid-infrared (MWIR) light emitting diode (LED) light
emission in the 3-4.5 mum wavelength regions using the Inter-band cascade structure. MWIR LEDs show
practical applications in infrared scene generation, infrared counter measures, spectroscopic chemical and
biological monitoring, medical diagnostics, and gas sensors. [C2142]

"High-efficiency light-emission from novel GaAs deep-centers for high-speed 1.5 μm fiber-optics"
We demonstrate the first LEDs at 1.3-1.5 μm using GaAs deep-centers having higher (90%) efficiencies and
larger Einstein B-coefficients than bulk InGaAs. An observed absence of deep-center self-absorption (Franck-
Condon shift) could make possible near-zero threshold lasers. [C2143]

"The Site Selectivity of the E-beam Excitation of Eu ion in GaN"
GaN is a very promising semiconductor host for rare-earth (RE) based electrically-pumped light emitters.
Recently, simulated emission in Eu-doped GaN has been reported under optical excitation, rekindling the hope
that an electrically-pumped rare-earth-doped semiconductor laser can be realized. In these laser experiments
performed under pulsed UV excitation, it was noted that by changing the resonator length the emission
wavelength is shifting suggesting that different types of Eu ions are contributing emphasizing the importance to
understand the excitation mechanism for different incorporation sites of the ion. This is the purpose of this work.
[C2144]

"Non-radiative decay processes in Er3+ organic complexes"
A model for the non radiative de-excitation of Er3+ions in erbium(III)tris(8-hydroxyquinoline) based on the energy
transfer process between the 4I13/2-4I15/2transition of Er3+and C-H stretching overtones is developed. The
spectral overlap between near infrared emission and ligand's C-H groups overtones absorption is evaluated.
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Experimental near infrared photoluminescence decay is obtained. [C2145]

"68-fs passively mode-locked diode-pumped Yb3+ :CaGdAIO4 laser with an average power of 520
mW"
Yb3+:CaGdAIO4is directly pumped with a 15 W 100 mum core fiber-coupled laser diode (LIMO) emitting around
980 nm. Two Gires-Tournois interferometers, each providing a negative group-velocity dispersion of -550 fs2,
are inserted in the cavity to compensate the dispersion introduced by the crystal. A semiconductor saturable
absorber (SESAM) is used to initiate and stabilize the passive mode-locked regime. To avoid a post
compression, all the mirrors in the cavity mirrors were replaced by low GVD mirrors. The highest average power
has been obtained with a 5% output coupler. [C2146]

"Modeling and Design of a Highly Compact Chaotic Cavity for Optical Gas Sensing Applications"
We present a novel class of compact, robust, and potentially cost-effective chaotic cavities for trace-gas sensing
applications. The cavity consists of a single, closed, reflecting surface and can support up to 15.5 meter of
optical path length with a cavity volume of only 68 cm3. The design is based on quasi-chaotic ray dynamics in a
3-dimensional (3-D) deformed sphere. Within the cavity, light traces out a quasi-stable trajectory that has been
improved to achieve long optical path length and little beam overlap. The results show that the proposed chaotic
cavity effectively refocuses the beam as the light bounces off the cavity wall. We modeled, fabricated, and tested
a prototype cavity. The chaotic cavity can successfully achieve a 40-pass trajectory with a pulsed AlGalnP diode
laser emitting at 661 nm. The experimental results agree well with calculations. [C2147]

"Field-deployable microfluidic sensor for phosphate in natural waters"
A microfluidic sensor for long-term monitoring of phosphate levels has been developed incorporating sampling,
reagent and waste storage, detection, and wireless communication into a compact and portable device. The
sensor is based on the yellow method for phosphate determination, a simple colorimetric technique involving the
formation of vanadomolybdophosphoric acid when a phosphate-containing sample is mixed with an acidic
reagent containing ammonium molybdate and ammonium meta vanadate. The sensor has been applied to on-
site analysis of effluent from a wastewater treatment plant. The data was validated by comparison with the
plant's existing online monitor, and a good correlation between the two sets of data was achieved, showing that
the phosphate sensor is capable of operating satisfactorily at low mg L-1levels over extended periods. [C2148]

"Are organic LEDs and Lasers similar to inorganic devices?"
In this paper, we compare chemically prepared materials to those grown under high vacuum conditions (MOCVD,
MBE, etc.). We also compare colloidal grown semiconducting nanocrystals to quantum dots and thin film organic
devices to inorganic ones. We also show that unique properties of organic materials emphasize different physical
processes such that when a non ab-initio model is used, like in any device analysis, the device-physics looks
different. We touch upon device analysis and design which are unique to organic devices and emphasize the
way "abundant-models" can be modified/extended to allow engineering work. [C2149]

"Emission characteristics of high power LEDs studied by confocal microscopy"
We have developed a method that allows us to measure the emission profiles of millimetre-sized high-power
light emitting diodes with micron resolution. The optical cross-sections recorded provide detailed information on
the light intensity distribution of LEDs within the substrate till a distance of several tens of millimetres, which can
be used to map out strategies for an optimization of the power efficiency or the tailoring of the light distribution of
high power LEDs. [C2150]

"Black-Box Identification of a Grating-Stabilized External-Cavity Diode Laser"
Diode lasers have many useful properties and have found a variety of uses including CD and DVD players,
barcode scanners, laser surgery, water purification, quantum-key cryptography, spectroscopic sensing, etc.
Nevertheless, their intrinsic linewidth, or the precision of their emitted wavelengths, is not good enough for many
cutting-edge applications such as atom interferometry or high-performance atomic clocks. Using active feedback
control we can narrow the linewidth of a diode laser, not allowing the frequency of emitted light to drift away from
a reference value. Nevertheless, such feedback designs are challenging because of a lack of first principles
models and difficult sensor dynamics. This paper describes our diode laser system and reports our results
identifying the system using black-box techniques. [C2151]
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"Low Cost Quantum Secret Key Growing for Consumer Transactions"
We present the design and development of a novel free-space quantum cryptography system complete with
purpose-built software that can operate in daylight conditions. Current commercial quantum cryptography
systems are expensive, use purpose-built components and are made-to-order. [C2152]

"A simple, extremely large bandwidth, modulator-free QKD system"
In this paper we propose and analyze a continuous variable QKD system that uses thermal light (or amplified
spontaneous emission, or ASE) as a source of inherently Gaussian-modulated, truly random light (from an
optical amplifier or an LED) and requires no modulators. This greatly simplifies experimental implementation and
can lower system cost. Furthermore, it is easily scalable to higher bandwidths. [C2153]

"Photo-ionization mass spectrometry for on-line analysis of organic compounds in human breath
and in tobacco smoke upon inhalation"
Soft photo ionization mass spectrometry was applied successfully for on-line characterization of organic
compounds in tobacco smoke during the smoking process (including mouth space measurements) and in the
exhaled breath. [C2154]

"Compact SPR Gas Sensor for Mobile Robot Olfaction Using Metal Nanostructure and LED Light
Source"
This paper reports on the development of compact surface plasmon resonance (SPR) sensors to be used for
mobile robot olfaction. The proposed sensor uses a periodic metal structure formed on top of the self-assembled
layer of polystyrene particles of 200 nm in diameter. With the grating of this size, SPR can be excited even with
an LED light source. The change in the absorbance is simply measured using a photodiode. The experimental
results are presented on a silver nanostructure sensor and a gold nanostructure sensor to show the potential of
these sensors. [C2155]

"A Novel Ring Shaped Photodiode for Reflectance Pulse Oximetry in Wireless Applications"
We present a pulse oximeter for use in home-care applications in a sticking patch with integrated electronics.
The core in the pulse oximeter is a large ring shaped backside silicon pn photodiode placed around a Ledtronics
dual LED with wavelengths of 660 nm and 940 nm. The concentric photodiode gives optimal gathering of light
and thereby enabling lower LED drive currents and lower power consumption. To further optimize the
photodiode a two layer SiO2/SiN interference filter is employed yielding 98% transmission at the wavelengths of
the LED and damping of other wavelengths. The presented photodiode has an inner-outer radius of 3.29 -4.07
mm and an area of 18 mm2, however, photodiodes with ring center radii ranging from 2.8 -4.9 mm have been
fabricated. Using the pulse oxymetry sensor photoplethysmograms clearly showing the cardiovascular cycle are
recorded. An on-chip integrated Au thermistor for surface body temperature measurements is found to have a
repeatability of plusmn0.26degC. [C2156]

"The layout design of LEDs in an LED-based reading light system using a Genetic Algorithm"
We present a genetic algorithm (GA) to design an optimal layout of LEDs for an LED-based reading light system
with an irregular Fresnel lens to improve the traditional layouts of LEDs in the system performances of
illuminance, uniformity, and heat dissipation. [C2157]

"Characteristics of Ti-doped sapphire for fluorescence thermo-sensor"
Fluorescence thermometer based on peak intensity of photoluminescence (PL) is evaluated using Ti doped
sapphire (Al2O3) crystal. Broad PL peak is seen at lambda=725 nm. PL peak intensity is found to be sensitive to
temperature. Fluorescence thermometer based on temperature dependence of PL peak intensity is reported
using Li doped sapphire crystal. [C2158]

"CMOS-integrated flip-chip, micro-pixel InGaN LED arrays for on-chip microfluorimetry"
4times16 arrays of micro-pixellated InGaN LEDs, each of diameter 72 mum, have been flip-chipped onto CMOS
driver backplanes which also contain single-photon avalanche photodiodes. Pattern-programmable control is
demonstrated in continuous and nanosecond modes. Such devices show promise as miniaturized excitation and
detection systems for microfluorimetry studies. [C2159]
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"Flatten and invariant broadband spectra of transverse junction light- emitting diodes under a large
range of bias current at 1.06 μm wavelengths"
Transverse junction white-light light-emitting-diodes at 1.06 μm wavelengths with different p-type junction depths
were employed to achieve similar and invariant broadband spectra under large range of bias currents due to
uniform distribution carriers of in their multiple-quantum-wells. [C2160]

"Micro-pixel flip-chip AlInGaN LED arrays with high CW and nanosecond output power"
Flip-chip AlInGaN micro-LED arrays with different wavelengths and pixel diameters have been fabricated, giving,
per pixel, CW output power densities up to 32.5 W/cm2at 20 mA and pulsed output of up to 150 pJ in 36 ns
pulses. [C2161]

"Phosphor-Free GaN-Based Cascade Transverse Junction Light Emitting Diode Arrays for the
High-Power Generation of White-Light"
By utilizing GaN based four cascade transverse p-n junctions with blue/green multiple-quantum-wells,
demonstrated phosphor-free device can eliminate current crowding problem and generate near visible white-light
spectra with invariable shape under a wide range of bias current. [C2162]

"Integration of CMOS and MEMS Technologies in the Development of a Neural Imaging and
Interface Device: Showcase of an Emerging Bioimaging Technique"
Previously, we reported a new neural imaging approach based on a CMOS imaging device. Using the device,
we demonstrated real-time in vivo protease imaging inside the mouse hippocampus. In this work, we explore
MEMS microfabrication technologies to develop a next generation device. By embedding electrodes onto the
sensor chip and improving the packaging process, we have realized a single device capable of imaging and
neural interface. Pt electrodes are embedded onto strategic sites on the image sensor for electrical stimulus and
recording. On-chip fluorescence imaging is realized by integrating LED chips and coating the device with a
corresponding excitation light filter. Tests were carried out to characterize fluorescence imaging and electrical
current injection capability of the device. These tests show that the device can be used for simultaneous imaging
and stimulation inside the brain. We have also tested the device in vivo and verified physiologically that the brain
continued to function normally with the device implanted inside. [C2163]

"Optical system for flashover prediction in high voltage transmission lines"
Leakage current detection is a promising method for measuring pollution levels on insulators of overhead
transmission lines. This paper describes the development of a leakage current sensor based on a light emitting
diode (LED) as well as the development of a processing module that detects and stores the most important
components of the leakage current signal. The relative humidity is also detected and stored for further analysis.
The sensor is constructed with a single LED coupled to an optical fiber. The processing module uses a PIC
16F877A microcontroller and can register leakage current peak rates during two months in three different levels.
[C2164]

"A study on GOOSE communication based on IEC 61850 using MMS ease lite"
IEC 61850 "communication networks and systems in substation" is not only the most advanced and universal
standard for communication but also a comprehensive system oriented standard for substation automation
system (SAS). The feature of IEC 61850 is that it covers communication, qualitative properties of engineering
tools, measures for quality management, and configuration management. Based on high speed peer to peer
communications (publisher/subscriber concept), the generic object oriented system event (GOOSE) is a model to
transmit status information in fast way to multi devices, and is applied to trips, blockings, and all indications for
automatics. The paper presents a study about communications in SAS and supplies a detailed analysis of the
process of transferring GOOSE message supported by MMS EASE Lite tool from the user's view point. The
experiment results show the advantage of using such communication and MMS EASE Lite tool. [C2165]

"White CdS Nanoluminophore based Tunable Hybrid Light Emitting Diodes"
The study aims to fabricate and demonstrate hybrid white light emitting diodes that integrate white emitting CdS
nanoluminophores with high light quality. Results show that the white light properties of these hybrid WLED
(including (x,y) chromaticity coordinates, color temperature, and color rendering index (Ra)) are conveniently
tuned as desired across the white region by controlling the number of these surface state emitting
nanoluminophores hybridized on the n-UV LED platform. In this tuning process, with the increasing number of
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the hybridized surface state emitting nanocrystals, it is observed that (x,y) and Raincrease while Tcdecreases.
[C2166]

"Design of a photoplethysmographic sensor for biometric identification"
Photoplethysmographic (PPG) signals contain rich personal information that can be used to distinguish individual
subjects. This paper discusses the design of an analog amplification circuit for PPG signals to remove the DC
component of the signal. By adding an amplifier bias-adjusting circuit, a high signal-to-noise ratio AC signal can
be acquired from the raw PPG signal. This hardware improvement results in better signal quality and makes
identification data-processing easier. [C2167]

"Wavelength detection using narrowband reflectance filters"
We have developed a novel system to detect the wavelength of an optical beam that is compact, inexpensive,
yet capable of extremely high wavelength resolution. The system is comprised of a one- dimensional photonic
crystal slab (PCS) narrowband reflectance filter operating as a position sensitive sensor and a linear charge-
coupled device (CCD) sensor array. Depending on the wavelength of the incident light, the PCS provides a
transmission minimum at different locations along its length, as shown in Fig. 1. The position of the transmission
minimum is recorded by the CCD sensor array and is used to determine the incident wavelength. Using this
technique, we show that wavelength changes as small as 0.011 nm can be resolved. Such a system could be
utilized for a wide variety of applications including spectroscopic identification of compounds and rapid testing of
light emitters such as light emitting diodes (LEDs) and Organic LEDs, in a compact and economical fashion.
[C2168]

"An Experimental Platform for Evaluating Color Breakup Phenomenon"
An RGB-LED-backlit LCD was implemented for psychophysical study of color breakup phenomenon. The
backlight module can generate colors either sequentially or simultaneously to assess human subject's
detectability of color breakup phenomenon. [C2169]

"Optical Properties of Ru(dpp)3 for Phosphorescence Biosensors"
The saturation intensity and photobleaching lifetime of tris(4,7-diphenyl-1,10-phenanthroline) ruthenium(II)
chloride (Ru(dpp)3) are measured and applied to the design of oxygen sensitive optodes for enzymatic
biosensors. Photobleaching limits the excitation intensity in practical sensor systems. [C2170]

"High-Quality White Light Generation using Dually Hybridized Nanocrystals and Conjugated
Polymers"
Hybridizing different sizes of CdSe/ZnS core-shell nanocrystal emitters layer by layer with highly fluorescent
polyfluorene as conjugated polymer on n-UV InGaN/GaN LEDs, we achieved high-quality white light with color
rendering index > 80, fulfilling the future solid state lighting requirement. Here we also demonstrated the ability to
tune the white light properties as desired by carefully designing and realizing the hybrid device parameters
including the type and film thickness of closely-packed NC emitters, the concentration and film thickness of
polymer emitters, and the order of NC and polymer films. Given their high light quality and tunable optical
properties, these hybrid organic-inorganic white light sources provide a high potential for future lighting and
display applications. [C2171]

"Polymeric, Electrically Tunable Optical Elements based on Artificial Muscles"
We present a technology for the implementation of electrically tunable diffractive optical elements. Integrated into
displays, such electroactive polymer based optical elements enable the reproduction of all perceivable colors.
[C2172]

"Failure Mechanisms Associated with Lens Shape of High-Power LED Modules in Aging Test"
High-power LED modules encapsulated with different lens shapes after a thermal-aging test were studied
experimentally and numerically. Samples from different manufacturers were aged at 80, 100, and 120degC under
a constant driving voltage of 3.2 V. The results showed that the LED modules encapsulated with a
hemispherical-shaped plastic lens exhibited a better lifetime due to their better thermal dissipation than those
with cylindrical- or elliptical-shaped plastic lenses. Results also showed that the optical power of the LED
modules increased after removing the plastic lens, because the degradation of the material of the plastic lens
decreased the amount of light. The key module package related failure modes under thermal-aging were
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identified as the degradation of the plastic lens and lens material. A finite-element method (FEM) showed that
the thermal and major principle stress distributions of the LED modules were significantly dependent on the
aging temperature. Both experimental and FEM simulated results clearly indicated that a uniformly thermal
dissipation to minimize the thermal effect along the thermal path from the LED chip to the plastic lens is
essential to extend the operating life of high-power LED modules. [C2173]

"Organic Photodetector Focal Plane Arrays Fabricated on Hemispherical Substrates by Three-
Dimensional Stamping"
We demonstrate a new approach to print organic photodetector arrays on 3D transparent plastic substrates. A
15x15 matrix with a feature size of 500 mum is fabricated, with dark current density is 3.1 muA/cm at -IV.
[C2174]

"Simulation of light emission from a semiconductor nanowire/nanotube"
An optical modeling of light emission from a cylindrically layered semiconductor nanostructure is presented. The
internal quantum efficiency and the assignment of total emission to lateral-surface emission and waveguide
emission of a ZnO nanowire and a ZnO nanotube are studied and discussed. [C2175]

"Optical Gain Analysis of Staggered InGaN Quantum Well Active Regions for Lasers Emitting at
420-500 nm"
Staggered InGaN quantum wells are analyzed as improved gain media for laser diodes emitting at 420-500 nm,
with enhancement of -48% in the peak gain and differential gain for the staggered structure emitting at 460 nm.
[C2176]

"Nitride-Based UV Lasers"
The ultraviolet (UV) laser diode (LD) is attracting much attention for various novel applications such as in medical
engineering, sterilization and high density optical storage. Group III nitrides are one of the most promising
candidates to realize UV LD. The external quantum efficiency of group-Ill nitride-based light-emitting diodes
(LEDs) with emission wavelength shorter than 360 nm is still far inferior to that of nitride-based visible-short-
wavelength LEDs. Simulation results show that there is no theoretical barrier which hiders the realization of short
wavelength UV LDs (Chow, 2005). At the moment, however, the shortest emission wavelength of nitride-based
LD is limited to 343nm on SiC (Edmond, 2004) and 350.9 nm on a sapphire substrate (Iida, 2004). In order to
overcome the barrier for emission wavelength and to realize much shorter wavelength UV LDs, in addition to the
control of conductivity for both n-type and p-type layers, the growth of low-dislocation-density high-Al-content
AlGaN with low internal loss is essential. [C2177]

"Multilayer white organic light emitting diode with optimum emitting layer sequence"
Yellow organic light emitting diode (OLED) with red/green emitting layer (EML) sequence showed higher
efficiency than device with green/red EML sequence because of the electrical carrier conduction difference in
EMLs. Based on this result white OLED with additional blue emitter was demonstrated with maximum efficiency
of 18.3 cd/A at 100 cd/m2and good color stability. [C2178]

"Improved Photoluminescence of InGaN Quantum Wells Grown on Nano-Patterned AGOG
Sapphire Substrate by Metalorganic Vapor Phase Epitaxy"
Metalorganic vapor phase epitaxy of InGaN quantum wells on GaN template grown on nano-patterned AGOG
sapphire substrate leads to improved luminescence intensity by 1.89-2.21-times, presumably due to the reduced
defect density. [C2179]

"Recent Performance of Nonpolar/Semipolar GaN-based Blue LEDs/LDs"
Violet InGaN/GaN light emitting diodes (LEDs) was fabricated on semipolar GaN bulk substrates. The output
power and external quantum efficiency at a driving current of 20 mA were measured. The first nonpolar m-plane
nitride laser diodes (LDs) were realized on low extended defect bulk m-plane GaN substrates. [C2180]

"Human factors studies evaluating synthetic and peripheral vision displays in general aviation"
General aviation (GA) accidents occurring due to lack of orientation awareness in space have increased
considerably in the past decade [1]. Spatial disorientation limits a GA pilot's ability to detect and recover quickly
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from unusual attitudes. At the DASC 2006 our paper titled "flight test evaluation of synthetic and peripheral vision
displays in general aviation" described an initial study into the use of Synthetic and Peripheral Vision displays for
minimizing spatial disorientation [1]. This paper presents a follow-on study consisting of a series of human
factors flight trials evaluating a prototype synthetic and peripheral vision display system. [C2181]

"Formation of InGaN self-assembled quantum dots on GaN by metal-organic chemical vapor
deposition with NH3 periodic interruption growth"
Self-assembled InGaN QDs on GaN epi-layer were grown by metal-organic chemical vapor deposition. In the
growth of InGaN QDs, NH3was supplied in cyclic interrupted mode with interval of 3 seconds and 5 seconds.
This work enables the fabrication of dense, uniform InGaN QDs, and is potentially applied to optical materials
systems. [C2182]

"Influence of strong reverse-bias on the leakage behavior of light-emitting diodes"
Leakage current is an important property in InGaN light-emitting diodes (LEDs). An LED chip is operated using
strong reverse-bias to increase its leakage current. The leakage current behavior of the operated LED chip is
compared with that of an unoperated LED chip. [C2183]

"Junction temperature measurement of light-emitting diodes by voltage-temperature relation
method"
The voltage-temperature relation of a light-emitting diode is adopted to determine the junction temperature. This
study compares two different methods for junction temperature measurement. Both methods yield results are
consistent with the largest difference being only 3.5 K. [C2184]

"Characteristics of ultraviolet nonpolar InGaN/GaN light-emitting diodes using trench epitaxial
lateral overgrowth technology"
Ultraviolet nonpolar InGaN/GaN light-emitting diodes were grown on trench epitaxial lateral overgrowth (TELOG)
a-plane GaN template by metalorganic chemical vapor deposition. Electroluminescence measurements revealed
main peak at 373 nm when injection current was 40 mA. Furthermore, cathodoluminescence observed the low-
defect density wings emitted 373 nm peak and the TELOG coalescence areas emitted 443 nm due to different
incorporation of indium Meanwhile, polarization measurement shown a degree of ultraviolet peak is 28.7%.
[C2185]

"The Reflectivity enhancement of Ni/Ag/(Ti or Mo)/Au Ohmic Contact for Flip-Chip Light-Emitting
Diode Applications"
The proposed multilayer structures Ni/Ag/M/Au, with blocking metal (M) of Ti and Mo, to form both ohmic and
reflective contact for flip chip light emitting diode (FCLED) application, are fabricated. During the annealing
process of conventional three-layer Ni/Ag/Au contacts, serious Au intermixing with Ag and Ni was found to result
in poor reflectance (63% at the wavelength of 465 nm). It is found that the inserted (between Ni/Ag and Au)
diffusion barrier (Ti or Mo) can block Au inter diffusion effectively and hence improves the correspondent FCLED
reflectivity (as high as 93%). [C2186]

"Carrier dynamics in ZnO nanorods revealed by pump-probe and the time-resolved
photoluminescence"
Using a mode-locked Ti:sapphire laser, we have performed time-resolved pump-probe and PL measurements
for ZnO nanorods of which the size were determined to be 30-40 nm in diameter and about 1 mum in length by
filed-emission scanning electron microscopy (FESEM). The excited carrier dynamics was analyzed from the
complementary time-resolved processes in pump-probe and PL. [C2187]

"Self-sssembly and morphology control in a swarm-bot"
This paper proposes a distributed control mechanism for a self-propelled self-assembling robotic system that
allows robots to form specific, connected morphologies. Global morphologies are 'grown' using local visual
perception only. The robots in the system do not have access to a blueprint of the global pattern and the
algorithmic rules are solely based on what a single robot can see in its immediate surroundings. None of the
robots have any predefined position in the final morphology, except for the seed robot that initiates the self-
assembly process. Robots that are part of the connected entity indicate where new robots should attach in order
to grow the local structure appropriately. The paper demonstrates the efficacy of the mechanism by letting
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groups of up to 9 real robots self-assemble into four different morphologies: line, star, arrow, and dense. [C2188]

"Semiconductor Nanowire Lasers"
Semiconductor nanowires can function as both gain medium and optical cavity, and thus represent a unique
class of miniaturized laser sources for the assembly of nanoscale photonic systems. In this talk we will review
the rational design and synthesis of nanowires and nanowire heterostructures as laser sources, describe how
their structure design interplays with optical properties, and discuss exciting device applications. Group III-nitride
nanowire structures will be used as a model system to illustrate our approach towards nanowire lasers. First, the
general synthetic strategy for rational growth of semiconductor nanowires and the underlying physical
mechanism of lasing in these materials will be reviewed. Second, structural characterization and
photoluminescence studies of homogeneous GaN nanowires will be discussed. These studies will illuminate how
basic structural characteristics affect threshold for ultraviolet room-temperature lasing in these homogeneous
structures. Third, multicolor nanowire lasers based on InGaN multi-quantum well (MQW) radial nanowire
heterostructures will be described. Cross-sectional transmission electron microscopy studies allow direct
visualization of well-defined internal interfaces and demonstrate our ability to control quantum well growth down
to atomic level. These functional nanowire structures were optically pumped individually to lasing from 380 to 494
nm at room temperature, depending on the alloy composition of MQWs. Key factors contributing to the lasing
threshold were evaluated by three-dimensional finite-difference time-domain calculations. Last, current injection
schemes for electrically-driven nanowire light-emitting diodes/lasers with the emphasis on n-GaN/InGaN
MQW/p-AlGaN/p-GaN radial nanowire heterostructures will be discussed. [C2189]

"Robustness and self-repair in modular robots"
This video shows an uncut sequence of a 15 module robot in a bi-pedal configuration subject to a variety of
disturbances yet staying on task. As the robot walks, a large disturbance is introduced. A human kicks the robot
in its midsection causing the robot to fall into three separate clusters of five modules. Each of these pieces
diagnose their state sensing gravity and their connectedness. They each perform a self-righting maneuver, then
begin to search for each other. This is a first demonstration towards the development of solving larger self-
reassembly problems that include greater levels of randomization and entropy (more pieces more widely
distributed.) The 2006 Robotics Science and Systems workshop on self-reconfigurable robots developed as one
of the grand challenges for this area, the ability to survive and self-repair after an explosion. This work will push
the technologies required for integrated sensing, localization, distributed control, under highly unstructured
conditions. [C2190]

"Layout guidelines for optimized ESD protection diodes"
In this work, various layout options for ESD diodes' PN junction geometry and metal routing are investigated. The
current compression point (ICP) is introduced to define the maximum current handling capability of ESD
protection devices. The figures-of-merit ICP/C and RON*C are used to compare the performance of the
structures investigated herein. [C2191]

"Use of coded infrared light as artificial landmarks for mobile robot localization"
This paper presents mobile robot localization using coded infrared light as artificial landmarks. Different from
RFID, identification using infrared light has highly deterministic characteristics. IRID(infrared identification) is
implemented with IR LEDs and photo transistors. By putting several infrared LEDs on the ceiling, the floor is
divided into several sectors and each sector is set to have a unique identification. The coded infrared light tells
which sector the robot is in, but the size of the uncertainty is still too large if the sector size is large, which
usually occur. Dead-reckoning provides the estimated robot configuration but the error is getting accumulated as
the robot travels. This paper presents an algorithm which fuses both the encoder and the IRID information so
that the size of the uncertainty becomes smaller. It also introduces a framework which can be used with other
types of the artificial landmarks. The characteristics of the developed IRID and the proposed algorithm are
verified from the experiments. [C2192]

"Metamaterials for automotive applications"
In this paper, topology design optimization for electromagnetic materials, a left- handed leaky wave antenna for
millimeter-wave applications, and left-handed dipole antennas have been presented along with some thoughts
for future investigation. All have been the subject of recent metamaterial studies at TCRL and TEMA.
Metamaterials will clearly open up a whole new field for automotive electronics applications. [C2193]
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"The Optical Beacon Calibration System of the ANTARES Neutrino Telescope"
The ANTARES collaboration is about to finish the construction of an underwater neutrino telescope at 2500 m
depth in the Mediterranean Sea. The aim of the ANTARES telescope is the detection of high-energy cosmic
neutrinos using a 3-dimensional array of 900 photomultipliers distributed in 12 lines. These photomultipliers
collect the Cherenkov light induced by the muon produced in the neutrino interaction with the surrounding matter.
In order to achieve a good angular resolution, the detector requires a relative time calibration of the order of ~
0.5 ns. Intending to calibrate the detector at subnanosecond level, a set of pulsed light emitters called Optical
Beacons has been designed. They consist of a source of light (LED or laser) with a well- known time emission.
The design of these devices and the results obtained with this system will be presented. [C2194]

"Investigation of soliton generation in nonlinear left handed transmission lines"
In this paper we address the issue of nonlinear left-handed (LH) metamaterials and the possibility of using these
structures for practical applications. In more detail, we are qualitatively investigating the effect of nonlinearity and
dispersion of a left-handed nonlinear transmission line (LH-NLTL) loaded with varactor diodes for the purpose of
generating solitons. In RF engineering, solitons have been successfully used for pulse compression transmission
lines and harmonic generators. [C2195]

"In-vivo pan/tilt endoscope with integrated light source"
Endoscopic imaging is still dominated by the paradigm of pushing long sticks into small openings. This approach
has a number of limitations for minimal access surgery, such as narrow angle imaging, limited workspace,
counter-intuitive motions and additional incisions for the endoscpic instruments. Our intent is to go beyond this
paradigm, and remotize sensors and effectors directly into the body cavity. To this end, we have developed a
prototype of a novel insertable pan/tilt endoscopic camera with an integrated light source. The package has a
size of 110 mm in length and 10 mm in diameter and can be inserted into the abdomen through a standard
trocar and then anchored onto the abdominal wall, leaving the incision port open for access. The camera
package contains three parts: an imaging module, an illumination module, and a pan/tilt motion platform. The
imaging module includes a lens and CCD imaging sensor. The illumination module attaches to the imaging
module and has an array of LED light sources. The pan/tilt platform provides the imaging module with pan of 120
degrees and tilt motion of 90 degrees using small servo motors. A fixing mechanism is designed to hold the
device in the cavity. A standard joy stick can be used to control the motion of the camera in a natural way. The
design allows for multiple camera packages to be inserted through a single incision as well. [C2196]

"Divergence-Ratio Axi-Vision Camera (Divcam) a distance mapping camera"
A novel distance mapping camera, the divergence-ratio axi-vision camera (Divcam), is proposed. The decay rate
of the illuminating light with distance due to the divergence of the light is used as a means of mapping the
distance. Resolutions of 10 mm over a range of meters and 0.5 mm over a range of decimeters were achieved.
Special features of this camera are its high resolution, real time operation, simplicity, compactness, light weight,
portability, and yet low fabrication cost. [C2197]

"Evaluation of the performance of SCM-based access networks using the spectrally-sliced ASE
from a semiconductor optical amplifier"
We report on the distribution of SCM signals using the spectrally-sliced amplified spontaneous emission (ASE)
from a SOA. Also, we have developed a model for the ASE, and have obtained good agreement with the
measurements. [C2198]

"Multi-Use Light Engine-Fast Projection"
This demonstration shows a display device delivering thousands of binary frames per second. Binary images are
delivered over a standard DVI interface and can be created on the fly in real time on an nVIDIA graphics Card.
The images are synchronous to the input and triggers for LED illumination, camera shutters, or motion control
can be created. This system can be configured into a projector of into other forms. [C2199]

"Focal Pre-Correction of Projected Image for Deblurring Screen Image"
We propose a method for reducing out-of-focus blur caused by projector projection. In this method, we estimate
the Point-Spread-Function (PSF) of the out-of-focus blur in the image projected onto the screen by comparing
the screen image captured by a camera with the original image projected by the projector. According to the
estimated PSF, the projected image is pre-corrected, so that the screen image can be deblurred. Experimental
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results show that our method can reduce out-of-focus projection blur. [C2200]

"703-nm InGaAsP Quantum-Well Ridge-Waveguide Lasers"
An InGaAsP/AlGalnP quantum-well (QW) laser emitting at 703 nm on a GaAs substrate was demonstrated.
Although quaternary InGaAsP is reported to have an immiscible region, compressively strained, thin InGaAsP
was successfully grown on a GaAs substrate as an active layer. The ridge-waveguide structure of the laser has
a 2-mum stripe and achieves extremely low operating current at a 40-mW CW from 20 to 80degC with a
characteristic temperature of 151 K. These InGaAsP QW lasers have been operating for over 640 hours during
a 40-mW-constant-power CW life test at 40degC. This laser diode is suitable as a light source for spectroscopic
measurement due to its single longitudinal mode and stable fundamental lateral transverse mode. [C2201]

"Epitaxial Growth of (In)GaPN Systems for Monolithic Optoelectronic Integrated Circuits on Si
Substrates"
The fundamental problems of the growth of III-V compounds on a Si substrate were overcome. As a result,
structural defect-free GaPN and InGaPN layers were grown on a Si substrate. LEDs and Si MOSFETs, which
are elemental devices for OEICs, were monolithically merged in a single chip. The developed processing flow
was based on a conventional MOSFET processing flow. The growth and fabrication process technologies are
effective for the realization of monolithic OEICs. [C2202]

"Hopping and Drift--Diffusion Currents in Organic Devices"
In physical model, the carrier transport in organic devices can be described by hopping mechanism however a
number of reports were successfully applied the drift--diffusion model used normally in continuous media to
numerically simulate the carrier transport in discrete organic material. In this paper the carrier transport derived
from hopping and drift--diffusion models were investigated in the organic device composed of ITO/MEH--
PPV/A1. The calculated current densities from both models exhibit the same feature since the boundary current
at the contact were evaluated with the same current components. However the slightly differences were found in
the internal electric field and carrier density. This is probably due to the slightly modification of the carrier rate
equation in the nearest neighbor hopping approximation and Sharfetter-Gummel spatial discretization. [C2203]

"Blue Emission Mechanism of NPB/ZnSe Hybrid Structure"
The electrical and optical properties of organic-inorganic hybrid light emitting diodes (HLED) have been
investigated. The HLED is consisted of organic material N,N'-di(naphthalene-l-yl)-N,N'- diphenyl-benzidine (NPB)
as a hole transport layer and inorganic material zinc selenide (ZnSe) as an electron transport layer and emitting
layer as well. The electrical and optical properties have been characterized by current-voltage measurement and
electroluminescence (EL) spectroscopy, respectively. The current of HLED decreases with increasing ZnSe
thickness, while the threshold voltage increases. The EL spectrum exhibits two peaks at 457 nm and 500 nm,
due to electron-hole recombination from energy gap of ZnSe and recombination from defect states in ZnSe layer,
respectively. The emission mechanism is described by electric field in organic and inorganic layers. [C2204]

"A New Organic Thin-Film Transistor Based Current-Driving Pixel Circuit for Active-Matrix Organic
Light-Emitting Displays"
A new current-driving pixel circuit for active-matrix organic light-emitting diodes (AMOLEDs), composed of four
organic thin-film transistors (OTFTs) and one capacitor, is proposed using a current scaling method. Designing
pixel circuits with OTFTs has many problems due to the instability of the OTFT parameters with the material
characteristics still unknown. Despite the problems in using OTFTs to drive the pixel circuit, our work could be
set as a goal for future OTFT development. The simulation results show enhanced reliability between the OTFT
parameters with improved linearity between input data and OLED luminescence at low current levels. Also, large
variation of OTFT parameters such as threshold voltage and mobility was successfully compensated to reliable
values [C2205]

"Visible Photoluminescence from InGaPN/GaP Lattice-Matched Single Quantum Well Structures
Grown by MOVPE"
Optical properties of InxGa1-xP1-yNy/GaP lattice-matched single quantum wells (SQWs) with different well
widths (Lz= 1.6-6.4 nm) at different In (x = 0.050-0.135) and N (y = 0.025-0.071) concentrations have been
investigated by low-temperature photoluminescence (PL) and PL-excitation (PLE). The PL spectra showed the
strong visible emission from the samples which attracted to a variety of optoelectronic device applications such
as light emitting and laser diodes. Comparing to the bulk film, the PL peak position and the fundamental
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absorption edge of PLE spectra exhibit blue-shift, which correspond to the principally determined by the quantum
confinement effect to the well. Comparison between the absorption edge of PLE spectra and the finite square
well calculation demonstrate that the effective bandgap energy of InGaPN/GaP system is might be originated
from the N-related localized states. With increasing N concentration, the PL peak position exhibits red-shift,
which is due to the lowering conduction band edge of InGaPN. On the other hand, the integrated PL intensity is
significantly decreased for the SQW with higher In and N concentrations. This probably caused by the larger
number of non-radiative process which associated to N-induced trap states. [C2206]

"Design and Control of A Low Power DC-DC Converter fed by a Photovoltaic array"
In this paper, we present a DC-DC converter fed by a PV array for stand alone applications up to 50 W. It is
dedicated to rural areas in countries having abundant sunshine and where there is no grid connection to the
utility network or the power supply is weak as in many underdeveloped countries. Using a single PV array of 50
W as typical power, the aim is to have a simple system, robust, free- maintenance and highly efficient. The
design of the structure has led to a double boost for the DC-DC module (325 V as output voltage) where a high
gain is needed ( the input rated voltage is approximately 17 V). Using simulation packages, we have extracted
the required characteristics of the power components (switches and diodes) and set the switching frequency.
The natural switching behavior of the boost converter is particularly adapted to the use of a sliding mode
controller which has been studied. A linear controller based on a linearized model of the DC-DC converter has
also been designed and tested. Both controllers have been implemented and the results in terms of dynamic and
static performances, robustness and efficiency are promising. [C2207]

"Mysterious Material InN in Nitride Semiconductors-What's the Bandgap Energy and its
Application?"
The progress in nitride semiconductors is reviewed. The current status in the growth and characteristics of InN,
which remains the most mysterious compound, is reviewed. The phase diagram for InN growth, the optical
absorption characteristic, polarity, temperature dependence of photoluminescence, future prospects are
described. The application of InN for light emitting devices is discussed. [C2208]

"Novel bandwidth measurement method for partially coherent light sources"
In the paper a new method of bandwidth measurement for light sources emitting broadband spectrum is
presented. The method is based on depolarization of partially coherent light which takes place in birefringent
crystals. Selected results of bandwidth measurements for halogen lamp, laser diode, superlumminescent diode,
and He-Ne gas laser are also presented to underline advantages of the proposed method. [C2209]

"Next-Generation Digital High-Bandwidth Spectroscopy Sensor Systems"
A key barrier to the forward progress of modern fluorescence sensor systems is their relatively large and bulky
nature. As inexpensive digital signal processors (DSPs) and as solid state components, such as light emitting
diodes (LEDs) and photodiodes (PDs), become available this will foster an environment that will continue to
allow a paradigm shift in which digital systems replace analog ones, thus reducing many costs and improving
performance (including reduced power). The goal of this activity is to provide contributions to the emerging field
of high bandwidth fluorescence sensor systems for in situ monitoring and analysis. While this area is rapidly
expanding in scope, this paper will provide basic research in high bandwidth all-digital sensor front-ends, which
forms the interface between the "real-world" and the computational intelligence of the sensor system. The
expected outcomes are: fundamental research that will provide new insight into the architecture and quantization
problems of this front-end, thus providing reduced weight, power consumption, and computing resource
utilization. [C2210]

"Photocatalytic Oxidation and Alkylation Processes in Microreactors"
A microflow reaction system with immobilized a photocatalytic TiO2layer was developed and the processes of
oxidation of aromatic compounds and amine N-alkylation in microspace were examined. The photocatalytic
microreactor has a remarkably large surface-to-volume ratio in comparison to conventional batch reactors and
these model reactions proceeded very rapidly with considerably large efficiencies. The results suggest the
feasibility of a photocatalytic microreaction system on organic reactions. [C2211]

"Designing and Making a Scintillometer. Atmospheric Measures and Signal Processing"
Energetic balance between the ground and the atmosphere is a powerful tool leading to a better understanding
of global warming. From all the techniques, scintillometry is the most suitable one to give access to sensible heat
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flux along distances of several kilometers. In association with an adaptive process, such as the Gabor transform,
this device can give a new approach of atmospheric phenomena. [C2212]

"Tailoring freeform lenses for barcode lighting"
In this paper we will describe a high efficiency lighting system for imaging barcode readers equipped with a
freeform element which shapes the incoherent beam emitted by LEDs, in order to form a sharply defined, high
uniformity, illumination pattern. The freeform optical element has been designed assuming the polynomial
expansion of the surface equation; the coefficients have been calculated running a least-mean-square
optimization, targeting both the uniformity of the pattern and its irradiance value. Computer ray tracing has been
carried out for both the generation of the surface and the simulation of the lighting pattern. The injection-molded
prototypes we realized showed a good agreement with the predicted performances. A collection efficiency as
high as 65% has been achieved along with an outstanding sharpness of the illuminated area within the whole
depth-of-field of the reader. [C2213]

"Quantum Dot Superluminescent Diodes-Bandwidth Engineering and Epitaxy for High Powers"
We present experimental and theoretical work describing the engineering of broadband quantum dot
superluminescent diodes for a wide range of applications. The key differences, advantages, and challenges of
using quantum dots are discussed. [C2214]

"Quinary TlGaInNAs DQW Structures: Effect of Growth Temperature and Growth Rate on Tl
Incorporation"
TIGalnNAs-based DQW structures grown at various growth parameters were studied by secondary ion mass
spectroscopy (SIMS). Enhanced Tl incorporation could be obtained using TlGaNAs barriers. A direct relationship
between the Tl incorporation and N composition is clearly established by the analysis of the effect of growth
temperature, growth rate, ECR power and nitrogen flow rate. The Tl incorporation increased with the increase of
Tl flux in the case of DQW structures with TlGaAs barriers. In the case of DQW structures with TIGaNAs
barriers, the Tl incorporation reached saturation at some Tl flux, indicating the N enhanced higher Tl
incorporation. [C2215]

"Wide Emission Spectra from Multi-stack InGaAs Quantum Dots"
Multi-layer InGaAs quantum dots have been grown and investigated to have 165 nm broad-band emission at
lambda=1300 nm by tailoring the In and Ga compositions for the dots and caps in the stacked layers. [C2216]

"Nine-fold photoluminescence enhancement using photonic crystals with graphite lattice"
We manufactured an optically active InP-on-insulator structure using spin-on-glass bonding. A ninefold
improvement of photoluminescence was obtained by patterning a photonic crystal with graphite lattice into the
InP layer. [C2217]

"Novel lithographic technology for OLED-based display manufacturing"
Common cathode organic electroluminescent diode matrices, based on a new CN-derivative of poly(2,7-fluorene
phenylidene) have been developed by photolithography. Optical characterization reveals their interesting
properties as white-light emitters. In addition, 7times5 pixel alphanumeric display prototypes have been
manufactured using a novel lithographic technique that saves processing steps and costs. [C2218]

"Considerations of the Driving Electronics of LED Video Display"
An overview of the electronics used to drive the light emitting diodes (LEDs) displays is presented. The common
problems and the solutions are given. The driver technologies overview indicates the remaining challenges: the
high current distribution and the LED dimming range. New driver topology suggested could solve the mentioned
shortcomings. [C2219]

"LED Far Field Pattern Approximation Performance Study"
Some factors influence on light emitting diode (LED) far-field pattern (FFP) approximation performance is
analyzed. The mean square root intensity error, mis correlation factor and half power and peak angles variance
have been suggested for performance evaluation. The polynomial order, range and the noise influence have
been analyzed. The best function candidate has been named. [C2220]
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"Tutorial T2: Organic Electronics: Technology, Devices, Circuits, and Applications"
The field of organic semiconductor based electronics has seen significant and unprecedented progress in the
past decade. Low-cost, less energy-intensive and high-throughput production, implementation on flexible and
non-planar surfaces, novel applications, as well as the potential to move to more environmentally friendly
electronics makes this technology particularly attractive. A wide range of applications of organic electronics are
being currently explored, including displays, lighting, solar cells, printed RFID tags and disposable low-cost
sensors. Work in some areas, such as organic light emitting diodes used in displays, have matured and have
moved into production. Other fields, such as organic RFID tags and sensors are already in industrial
development, and preliminary products are expected within the next few years. This tutorial will start with a brief
background of organic semiconductors. This will be followed by four sessions, each covering an area of organic
electronic application-solar cells, display and lighting, RFID tags and sensors. The physics, device, circuit and
production aspects relevant to each of the application will be covered in the sessions. [C2221]

"Research on the Models of OLED-On-Silicon Pixel Circuits"
In modern information society, the display devices play an important role. Presently, Organic Light-Emitting
Diode (OLED) has been emphasized and regarded as one of the best technology for its many advantages, such
as active-matrix driver mode, high brightness, fast response time, high efficiency, wide visual angle, thin and
light-weight etc. Much work of this paper has been done in AM-OLED technology, mainly focusing on the models
of AM-OLED pixel circuit structure design and parameters assurance, AC-driving pixel circuit design and
application. This research is prepared for integrated peripheral driving circuit design and application in the future.
[C2222]

"Application of Advanced Thermal Analysis Method for Investigation of Internal Package Structure"
This paper presents an application of thermal analysis methods for the investigation of the internal structure of
electronic device packages. The problem is illustrated based on the example of two silicon carbide power diodes.
These diodes provided by different manufacturers have the same ratings and package type but one of the
diodes exhibits oscillatory behaviour when used in a power converter. The presented results of thermal tests and
analyses confirmed that there exist important differences between the two devices in their internal structures,
possibly indicating the presence of some imperfections in the die attach or the wire bonds. These faults, in turn,
have negative impact on their electrical performance in the investigated circuit. [C2223]

"Nanoimprinted photonic crystals enhanced light emitters via surface plasmon"
A method to enhance the light-emission efficiency of organic thin films via nanoimprinted photonic crystals and
coupled surface plasmons is reported. The photonic crystal (PhC) is made in a polymer film doped with
rhodamine 6G. The photoluminescence (PL) spectra of the sample are investigated. [C2224]

"Electronics Produced by Roll-to-roll Self-Aligned Imprint Lithography"
In this presentation, we present a method for fabrication using self-aligned imprint lithography (SAIL). The self-
aligned process solves the layer-to-layer registration issues arising from the dimensionally changes of flexible
substrates. The imprint process eliminates the need for photolithography and greatly lowers the cost for large
area electronics because it is compatible with roll-to-roll processing. The basic concepts of the SAIL process are
presented along with electrical characteristics of devices produced by roll-to-roll SAIL processes. [C2225]

"Configurable High Side Power Switch in Smart Power Technology"
This paper presents a design approach based on the splitting of the power transistor for smart power
applications. The design approach is applied to realize a high side power switch with a configurable output in
smart power technology. Experimental results are also presented and discussed. [C2226]

"An Efficient Approach for Target Tracking and Error Minimization by Kalman Filtering Technique"
Target tracking and size estimation have always been an active field of research because of its widely spread
applications in navigational, air defense and missile interception systems, etc. In this paper error-minimization
and to increase hit probability has been focused keeping in view the limitations imposed by practical constraints.
An efficient practical approach has been modeled and tested practically in this research work, which tackles a
maneuvering target and its dynamics in real time. The proposed approach develops a dynamic control for target
tracking and its operation is based on dynamic switching of dynamic models. [C2227]
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"Brightness Control Methods for Illumination and Visible-Light Communication Systems"
We have developed two brightness control methods for illumination and visible-light communication systems.
One method is pulse width modulation (PWM), the other is changing modulation depth. Using these proposed
methods, we can achieve both dimmer i.e. brightness control and wireless communication at the same time. We
discussed the relationship between PWM frequency, LED brightness, and communication performance. The
results show that we can control brightness from 0% to 87.5% when we use PWM and data transmission
possible when PWM frequency is high enough. Brightness can be controlled from 0% to 100% and
communication performance is better than that of PWM when we change modulation depth. [C2228]

"Chatterer Ping-pong Table"
An intelligent ping-pong table is proposed in this paper, which can detect the position where the ball has
dropped. The sensing system is constructed with piezoelectric sensors, an A-D converter, and a personal
computer. Piezoelectric sensors are arranged in the four corners of the acrylic boards of the ping-pong table for
sensing the dropped position. The system controls the illumination and the sound effect for the position where
the ball dropped. The illumination and the sound effect are expectable for exiting the game. The position
detecting method can be applied for sensing the position on a plane [C2229]

"Optical-output power degradation of AlGaN-based deep-UV light emitting diodes by plasma
treatment"
Optical power degradation in AlGaN-based deep-UV LEDs treated with low pressure O2-plasma treatment is
reported. This process was performed prior to the metallization of p-type contacts, with and without transparent
layer using disk-LEDs geometry. Following the rapid thermal annealing (RTA) of Ti/Al/Ti/Au, (n-contact) and
Ni/Au, (p-contact), their current-voltage characteristics were analyzed. A significant increase in the p-contacts
resistivity of the samples processed without a transparent layer was observed after treating with oxygen plasma
for 15 s (at 0.25 mbar, and 30 W). This can be attributed to the generation of point-like defects and the donor-
like nitrogen vacancies in the bare GaN-p-contact pads. A drastic change in the thermal stability of p-contact led
to a significant loss in the optical output power in these devices. Furthermore, a noticeable decrease in the p-
contact stability and their adhesion properties were also observed. This was mainly due to the Fermi level
movement toward the conduction-band in p-GaN. Results on the comparative study of the L-I characteristics of
the processed LED's, for their p-contacts treated with- and without-plasma are also discussed. Present study
emphasizes the need to address the plasma damage related issues, as it can significantly degrade the optical
output efficiencies of high-power flip chip AlGaN-based deep-UV emitters. [C2230]

"Light emitting devices in the visible obtained by PECVD and ion implantation"
Field-effect induced luminescence has been achieved from Si nanocrystals under alternate polarization. The
emitting devices have a typical metal-oxide-semiconductor structure with a semitransparent polycrystalline Si top
contact ~250 nm thick. The active layers have a thickness of ~45 nm and have been fabricated either by Si+ ion
implantation into thermally grown silicon oxide or by plasma enhanced chemical vapour deposition (PECVD).
The performances of both kinds of test structures have been analyzed and compared. In implanted devices, the
application of a pulsed negative excitation gives rise to a luminescence combining a continuous and an alternate
component. In particular, the continuous one proportionally increases with the Si amount, meanwhile the
alternate one appears to be more sensible to quantum confinement effects in the Si nanocrystals. The threshold
voltage of electroluminescence is about 3-4 V. PECVD devices exhibit a higher threshold (~18 V) and, in
contrast with implanted samples, no continuous component is observed. Energy filtered transmission electron
microscopy (EFTEM) results suggest that these differences are due to the partial depletion of silicon nanocrystals
in PECVD devices in a tiny region close to the substrate. [C2231]

"Context Information based Cyber Security Defense of Protection System"
Summary form only given. With the development of substation automation system, it is now feasible for the
intelligent electronic devices (lEDs) based protection system to collect its measurements from electronic
instrument transformers through communication network such as Ethernet based LAN. Application of wide area
broadband network in power utilities introduces underlying danger for protection system to mal-operate when
receiving fake data packages from intruder. This paper proposes to identify vicious fault using context information
such as voltage and current of the same substation. When protection system detects fault based on
measurements transmitted through network, it collects all measurements of the substation and feed these data to
a Probabilistic Neural Network (PNN). Thereafter, the fault caused by fake data that differs from the known fault
pattern can be identified and blocked. [C2232]
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"A Context-aware Reminding System for Daily Activities of Dementia Patients"
Older people with dementia often decline in short-term memory and forget what to do next to complete their
activities of daily living (ADLs), such as tea-making and tooth- brushing. Therefore, they need caregivers to
remind they what to do to complete these activities. However, the steady growth of aging population makes the
(relatively) shortage of traditional care resources more and more serious. In this paper, we propose a prototype
called CoReDA (context- aware reminding system for daily activities) to help elderly with dementia complete
different ADLs instead of caregivers. By using the wireless sensor node-PAVENET, CoReDA can obtain elderly
people's information of tool usage in different ADLs. Based on this information, CoReDA uses TD (X) Q-Learning
technique to provide elderly people their personalized guidance to complete ADLs. [C2233]

"Ultra Small HD Video Camera Using MPEG4 Codec with SD Memory Card as Storage"
We developed an ultra small HD video camera that can capture 720P/30 fps video movie and a 5.1 M pixel still
image simultaneously. A new HD MPEG4 codec enables to record 23 minutes of HD video on a 2 GB SD
memory card. A full-color organic EL is applied as a display with many better features than LCDs. [C2234]

"Encapsulation of OLED device by Using Anisotropic Conductive Adhesive"
Organic light emitting diodes (OLEDs) is one of the most potential display technologies in the flat panel display
(FPD) field, and its applications include simple monochrome large-area lighting to full color, video-capable
graphics displays and so on. As organic materials are susceptible to humidity and oxygen, encapsulation is a
key issue for OLED device reliability. In the present paper, two kinds of OLED samples have been studied; one
encapsulated by adhesive matrix with fillers, and one without encapsulation. Variation of the electrical
parameters of the OLED samples with respect to exposure time has been measured. The primary experiment
investigation was carried out for the OLED sample sealed with an anisotropic conductive adhesive.
Encapsulation material analysis, such as choices of different fillers/absorbent in the adhesive matrix, optimization
of polymer matrix etc., will be conducted in future work. [C2235]

"Automatic measurement and grading of LED dies on wafer by machine vision"
Dramatic changes are unfolding in lighting technology. Semiconductor light-emitting diode (LED), which was
once used mainly as simple indicator lamps in electronics and toys, has now become one of the most popular
lighting device in our daily life. As the LED industry becomes prosperous, techniques for improving production
efficiency become more and more important. A system integration method is proposed in this paper for
improving the LED measurement and sorting speed in the testing process. This approach combines the
mechanical technology, optical measurement instruments, and machine vision to create an affordable, flexible,
and highly efficient LED grading system. The average speed of measurement and sorting is 3.5 LED dies per
second based on repeated testings and evaluations. The experimental results demonstrate the effectiveness and
robustness of the proposed system. [C2236]

"Fabrication Study of a LED Thermosonic Flip Chip Bonding Apparatus"
The current light-emitting diodes (LED) flip chip has the advantage of high speed electricity, small volume, good
heat dissipation and high I/O density for modern display technology. Thermosonic bonding system for LED
seeking to feature with lower temperature and lower pressure for industrial application is overwhelming.
Development of such potential precision, fine pitch and with shorten ultrasonic time for manufacturing process is
studied in this paper. This apparatus consists of (1). a mechanism system comprised with the precise positioning,
loading and unloading stages, (2) control system for chip placement and visualization of LED, (3) the flip chip
bonding head module consisted with ultrasonic bolt-clamped Langevin type transducer (piezo actuator), horn
device and tool for chip and substrate compression, and (4) a chip vacuum head is design for the bettering
bonding processing. Experiments results with consideration of temperature, pressure, ultrasonic power and
ultrasonic time are conducted by using Taguchi method for optimization. Results show the in laboratory
developed thermosonic flip chip bonding system can be potentially used for back light module in display
technology. [C2237]

"OFDM Visible Light Wireless Communication Based on White LEDs"
White LEDs are set to penetrate many areas of everyday life. An interesting property of these devices (in addition
to their lightening capabilities) is that they can be utilised for data transmission. In the past, primarily OOK (on-off
keying) has been used for digital data modulation of such devices. OOK imposes limitations on the achievable
data rates. Therefore, in this paper OFDM is considered in combination with higher order modulation schemes.
A hardware demonstrator with an entire link chain (transmitter and receiver) is developed and measured BER (bit
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error ratio) results are reported. The system uses pilot sub-carriers to correct frequency synchronisation errors,
training sequences for channel estimation and time synchronisation routines. Forward error correction (FEC)
coding is used. It is shown that for COFDM (coded OFDM) with QPSK (quadrature phase shift keying)
modulation and a single LED, a BER of 2 times 10-5is achieved for a distance of 90 cm between transmitter and
receiver. [C2238]

"Portable Bidirectional Optical Wireless Terminal with Organic Light Emitting Diode Display"
A portable information terminal can simultaneously display and transmit data/image bidirectionally in an indoor
optical wireless communication environment. [C2239]

"An Guidance System Based on Q-Learning for Supporting Dementia Patient's Activities of Daily
Living"
First Page of the Article [C2240]

"Property Modifiable Discreet Active Landmarks"
This paper explains the design and implementation of a discreet landmark capable of modifying its properties in
order to be able to differentiate itself from its surrounding environment. In this case, differently from common
devices, our landmark does not make use of neither light, wave reflection, or radio frequencies, but it makes use
of temperature properties of a peltier device which is able to increase or decrease its temperature. By having
different characteristics from its surroundings, in this case a temperature landmark can be robustly found and
tracked in complex indoor environments using thermo infrared cameras. The proposed system composition and
configuration, landmark finding, extraction and tracking methods are also explained and effectiveness of this
system is described and evaluated. [C2241]

"Aimulet: Stoic Information Terminal for Location-Based User Supporting Systems"
We have been developing specific guest guiding system based on compact battery-less information terminals,
Aimulet. Implemented conventional Aimulet has features of location and direction sensitive information service
device without batteries. On the other hand, the Annulet has two subjects, one is multi-lingual service and
another is interactivity. These subjects are solved by using wavelength division multiplex technique and active
RFID or/and reflectivity modulation. These techniques are applied to the EXPO 2005, Aichi Japan and other
demonstrations. [C2242]

"OLED Device Operational Lifetime: Insights and Challenges"
This paper discusses some of the most important intrinsic and extrinsic factors that affect the organic light-
emitting devices (OLEDs) stability. OLEDs lifetime can be greatly improved through materials design by
improving the redox properties, thermal properties, and charge transporting properties. Extrinsic factors, such as
materials purity, are also discussed. [C2243]

"Reversible Degradation of GaN LEDs Related to Passivation"
This paper analyzes the stability of gallium nitride blue light emitting diodes (LEDs) at high temperature levels. It
is shown that high temperature storage can induce significant degradation of the electrical and optical
characteristics of the samples. The most important failure modes detected after thermal stress are output power
decrease, emission crowding and forward voltage increase. The degradation process is attributed to the
interaction between hydrogen in the PECVD-deposited SiN passivation layer and the p-side of the diodes. This
mechanism induces the deterioration of the characteristics of the metal/semiconductor interface and of the p-type
semiconductor layer, as confirmed by the results obtained on transfer length method (TLM) structures on p-GaN
submitted to thermal storage. The degradation process has been found to be reversible. In particular it is shown
that passivation removal and subsequent annealing are sufficient for an almost complete recovery of the
electrical and optical properties of the LEDs. Finally, it is shown that the use of a sputtered SiN passivation layer
can be an effective alternative to usually adopted PECVD for the reduction of high temperature instabilities of
GaN LEDs, due to its reduced hydrogen content. [C2244]

"Real Case Study of a Neuro-Fuzzy Intelligent Car"
This paper present a real case study of an intelligent car. There exist an important number of applications,
wherein it is required to recognize some plan forms. In these applications, but also in the case that the forms
aren't anymore plans, the contour of the forms is an important descriptor from which we can leave in the
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process of similarity finding between the objects represented by the respective forms in the digital images. By
leaving from the contour of the form, there exist many possibilities to describe the forms. [C2245]

"Mechanisms of Operation and Degradation in Solution-Processable Organic Photovoltaics"
Organic photovoltaic devices are being intensely researched as a low-cost solar power conversion technology. In
general, reliability and degradation mechanisms for these devices have not been examined by researchers in
detail, however recent efficiency gains justify more concerted efforts toward achieving commercially viable device
lifetimes. The molecular nature of these materials and the atmospheric processing techniques used for their
fabrication provide for potentially low cost production. These aspects also bring with them unique challenges in
achieving stable device performance. In this paper, I provide a brief description of the operational mechanisms of
these devices, and I outline what is known about the mechanisms of degradation and the device lifetimes
[C2246]

"Image Processing Method Based on Subpixel Analysis for Accurate Measurement of Dimensions"
The purpose of this article is to introduce you a new subpixel image processing method. This method is designed
for use in the measuring device for the accurate measurement of dimensions in the building industry. The
construction of the optical part of the measuring device and the new method of the image processing are closely
connected. This is the reason to introduce measuring device construction too, especially the optical part of the
measuring device. The construction of the optical part of the measuring device is discussed in an initial part of
the article then the link between the construction of the measurement device and the image processing subpixel
analysis method is presented. Realization of an algorithm for the subpixel image processing method is presented
too. Some additional information about this measurement system is present in conclusion. [C2247]

"Self-Assembled Heterogeneous Integrated Fluorescence Detection System"
We present the current progress towards a fully integrated fluorescence detection system constructed via self-
assembly of independently microfabricated excitation sources and photosensors onto a common template. The
system template contains specifically shaped binding sites for micron-scale components and electrical
interconnects. The self-assembly process allows for using materials such as plastic or glass for constructing the
template that are incompatible with conventional microfabrication processes. The excitation sources are AlGaAs
light emitting diodes and the photosensors are silicon pn junctions. These microcomponents are independently
microfabricated and released from their respective substrates to yield a powder-like collection. The
microcomponents are introduced over the template in a heated fluidic slurry and allowed to self-assemble onto
the complementary-shaped binding sites. The self-assembly process is driven by capillary forces resultant from
low melting point alloy coated on the electrical contact pads, fluidic forces, shape matching, and gravity. The final
system offers a 3 times 3 array of individually addressable complete fluorescence detection units. [C2248]

"Convergence System for Home Information Control based on the Web and Mobile"
We have developed the convergence system that can control an appliance based on the mobile phone and
Internet. The system can display the GPS information received from the satellite. In order to communicate
between the mobile phone and the PC, UI (user interface) have several control functions about the LCD, matrix
and motor, and so on. [C2249]

"Thermal Considerations for LED Components in an Automotive Lamp"
LED's in automotive lamp applications have been utilized effectively for functions with low light output
requirements and for styling purposes. In recent years, high to ultra high power LED's are becoming a light
source option for virtually every automotive lighting system. For exterior automotive lighting, these light sources
have distinct advantages, but also unique thermal issues compared to conventional incandescent light sources.
This study describes two methods of determining the junction temperature of an LED or array of LED's, direct
and indirect. Both are based on temperature measurements, but the indirect method also requires a thermal
resistance specified by the manufacturer. The direct method utilizes the intrinsic behavior of the junction voltage
drop at low current (<0.1mA). A computer model for a typical plate finned heat sink design for a high power LED
automotive lamp was experimentally calibrated. Design of experiment analysis was performed using a 3 level 3
input factor full factorial test matrix. The factors were defined as an active heat sink surface area, convection
coefficient correlated to an airflow, and environment temperature. A quadratic model is generated from the
results of the factors and significant interactions to the response. [C2250]

"Nitrogen Doped ZnO Nanomaterials for UV-LED Applications"
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Dominant acceptor based excitons were observed in the photoluminescence spectra of nitrogen doped ZnO
nanoparticles prepared by a low cost DC arc discharge method using carbon as electrode. Emissions
corresponding to donor bound excitons and donor-acceptor pair recombination was also observed. High
crystalline character of the particles was confirmed from the XRD pattern. Basic E2vibration corresponding to
ZnO was observed from Raman spectra of all the nanoparticle samples prepared. The particles assumed rod
shaped morphology as observed in SEM. The thin films deposited using ball mill dispersed nanoparticles by dip
coating method showed acceptor bound exciton in low temperature PL spectrum. [C2251]

"Quasi-Active Power Factor Correction Circuit for HB LED Driver"
High Brightness Light Emitting Diodes (HB LEDs) are likely to be used for general lighting applications due their
high efficiency and longer life. The paper presents a quasi-active power factor corrector (PFC) for driving a
string of HB LEDs. The single-stage PFC circuit has a high efficiency and it does not increase the
voltage/current stress on the active switch used in the switching converter driven by the PFC. The operation of
the converter system for the LED is explained and experimental results are presented. [C2252]

"Solving high-voltage off-line HB-LED constantcurrent contro-circuit issues"
High Brightness LED manufacturing tolerances and drifts over temperature do not allow the use of simple current
control methods. Therefore regulation circuitry more complex than popular current-limiting resistors is necessary.
This paper describes a new topology, which takes advantage of the circuit's intrinsic time delays to continuously
monitor the load current and constantly regulate it to a pre-set value. The paper presents experimental results to
demonstrate the advantages of this method. [C2253]

"Power driver topologies and control schemes for LEDs"
This paper deals with power electronic drivers for LED strings. Due to the enormous progress recently achieved
in the technology of light emitting diodes (LEDs) it can be expected that LEDs lighting will replace incandescent
and halogen bulbs in general illumination in the near future. A LED light source typically consists of a series
connection of single LED cells. It shows a similar behaviour like a zener diode. For efficiency reasons LED
strings can not be supplied via series resistors but need switched mode power drivers with current control.
Different standard DC-DC converter topologies are discussed which can be adapted to feed a constant current
into a LED load. For future LED driver developments it has to be considered that LEDs can also efficiently be
supplied by pulsating currents. This simplifies the converter and control design and reduces the number of
components. Hence, different converter topologies are studied which are able to stabilise the average value of a
pulsating output current. This also includes topologies with galvanic isolation. Resonant operating LED drivers
seem to be specially suited for this task. Hence, a series resonant galvanic isolating LED driver is studied in
detail. Under certain conditions this converter does not need a current sensor to stabilise the average current in
the LED load. Finally, the features of different pulsating current waves are investigated concerning their peak,
RMS and high frequency content. [C2254]

"Digital Architecture for Driving Large LED Arrays with Dynamic Bus Voltage Regulation and Phase
Shifted PWM"
This paper introduces a digital architecture suitable for driving a large number of High Brightness Light Emitting
Diodes (HB-LEDs) with improved system efficiency and reduced EMI. Key advantages are achieved by
combining and coordinating control of the power converter and LED strings, resulting in a system with
deterministic load behavior. Uniform phase shifting of LED strings is performed to minimize load current
variations, resulting in reduced output capacitance, improved converter efficiency and reduced system EMI. LED
string voltages are detected online and used in a feedforward path for dynamic bus voltage scaling, resulting in
improved system efficiency at low dimming levels. Experimental results are presented for a 15 W boost converter
with FPGA based digital control driving a 64 LED array with 8 LED strings. [C2255]

"Energy-Efficient Peak-Current Controlled Power Conversion IC Family Delivers 3 to 28 Watts in
Universal-Input Flyback Power Supplies"
A monolithic SMPS IC that uses a peak-current, ON/OFF controller with a state machine is modeled and
presented. A prototype of an energy-efficient flyback converter based on the IC was built and test results are
presented to demonstrate its performance. [C2256]

"Open Hardware Platform Helps Students Getting Started in Analog and Digital Design"
A common multidisciplinary platform can improve and fine-tune the collaboration between several courses like
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data communication, software engineering, analog electronics and digital design. Therefore, De Nayer Instituut
developed a platform that consists of two low-cost boards. An interface experimentation board featuring an
analog experimentation area and various in- and outputs. The second board is build around a microcontroller
that can be used to control the experimentation board. Both boards can be used without the need for expensive
hardware allowing the students to prepare or finish their assignments at home. [C2257]

"A New Carrier Transport Model for Light Emitting Devices with Quantum Well"
We present a new carrier transport model for light emitting devices with quantum well. These devices include
light emitting diodes (LEDs) and laser diodes (LDs). Nearly all LDs and high efficient LEDs in production contain
a quantum well (QW) or multi-quantum well (MQW) in a PN junction. When these devices are driven to produce
light, large number of carries, electrons and holes, are injected into the QW. The electrons and holes are
expected to recombine completely in the QW. The electrons and holes are not supposed to transport over the
QW and reach the opposite side. The transport action in light emitting devices is different from that in a typical
PN junction without QW, where most carriers transport to the other side without recombination. Thus, the Sah-
Noyce-Shockley (SNS) model for a PN junction without QM cannot be applied to light emitting devices with QW.
In this study, current-voltage curves calculated using the new model agree well with results measured on
GaN/sapphire LEDs with InGaN quantum wells. Junction temperature Tj rather than case temperature Tc is used
to achieve better agreement. [C2258]

"Differential P+/Nwell varactor High Frequency Characterization"
Here we report, the evaluation of two differential integrated diode varactor layouts. For a first time, differential
structures connected to an integrated BalUn are characterized with a two ports vector network analyzer (VNA).
Limitations of this method lead us to use four ports measurements. Results reveal the best layout for differential
implementation and the sensitivity to common mode. [C2259]

"High Thermal Dissipation of Ultra High Power Light-Emitting Diodes by Copper Electroplating"
The thermal management has become increasingly important when comes to device applications using ultra high
power light emitting diodes (UHPLEDs). To thermally manage the devices in a most effective fashion, we report
a novel packaging technique in which a copper electroplating process is directly applied over the red, green, and
blue LED chips. With the copper-encapsulated layer, the operation current subsequently administered to these
LED chips can be increased easily from a conventional 350 mA to more than 1050 mA stable at room
temperature. This process can be well adapted to AlInGaP-based red LED when its working current can be
driven all the way up to 1650 mA. At 350 mA, the relative luminous intensity of these specially packaged red,
green, and blue LEDs (RGB LEDs) clearly demonstrate a corresponding enhancement of 53%, 69%, and 23%
when compared to those of conventionally packaged LEDs. Furthermore, as the injection current of these LED
chips increases to 850 mA, the respective improvement in relative luminous intensity of these RGB LEDs chips
becomes 431 %, 83%, and 18%, when compared to those of the conventional packaged devices. [C2260]

"Highly Conductive Flexible Transparent Polymeric Anode and its Application in OLEDs"
Highly conductive flexible transparent polymeric anode was fabricated by inclusion of single-wall carbon
nanotubes (SWCNTs) into aqueous poly(3,4-ethylene dioxythiophene): poly(styrene sulfonate) (PEDOT:PSS)
system. The transmittance and conductivity of the PEDOT:PSS/SWCNTs anode was studied as a function of the
SWCNTs loading. Flexible transparent anode with low sheet resistance was fabricated and organic light-emitting
devices fabricated using this PEDOT:PSS/SWCNTs as the anode exhibited a close performance to that obtained
using indium tin oxide (ITO) anode. [C2261]

"Fault Tolerance Circuit for AM-OLED"
A novel circuit employing p-type low-temperature poly-Si thin-film transistors is introduced for active matrix-
organic light-emitting diode (AM-OLED) circuits to automatically detect short defects and switch to a spare
OLED. This design maintains the luminance of the OLED pixel without changing the driving current in the event
of defects. Experimental results show that not only is fault tolerance capability obtained during operation, but also
a significant amount (around 90%) of power consumption is saved compared with the standard driving circuits.
[C2262]

"Characterisation and Identification of Rice Grains through Digital Image Analysis"
In the food industry there are various foodstuffs in the form of grains. Of particular importance is rice, being a
commodity crop. The ability to recognize defining characteristics for identification is desirable as fraudulent
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mislabeling of rice grain varieties is a growing problem. In the present work a digital imaging approach has been
devised in order to investigate different types of characteristics to identify different rice varieties. Eight different
common rice varieties were used in tests for defining features. These include existing standards for grain length
and aspect ratio features, but also successfully show the effectiveness of compactness as a feature. A novel
texture feature is also shown to be able to distinguish brown and milled rice in greyscale images. All of these
techniques are employed in an inexpensive imaging system that is non-intrusive and nondestructive. A highly
effective yet simple imaging setup and processing system is established, permitting image acquisition, image
processing, and feature extraction. Features are assessed using unsupervised clustering techniques, showing the
dissimilarity between different varieties to a degree that would allow successful identification. [C2263]

"Optical fiber turbidimeter for full range measurement in wine industrial processes"
This paper presents a new type of nephelometric turbidimeter capable of really functioning on-line. In addition, it
takes advantage of the possibility of light conduction via optical fibres to avoid the electrical parts coming into
contact with or close proximity to the liquid; the use of optical fibres also avoids interference, improving the
Signal-to-Noise ratio and offering remote measuring. This type of turbidimeter is for general application in the
literal sense but, the application is presented for measuring turbidity in the wine industry during wine-making
processes, which presents added problems such as colour interference and the high interval of recordable
values, which can reach levels of almost nil to over 4000 NTUs. [C2264]

"A Low Power Digital Baseband for Wireless Endoscope Capsule"
A design of low power digital baseband for wireless endoscope capsule is presented. The key design issues
involved in this IC are discussed, including implementation of communication protocol, real time image filter and
real time JPEG-LS encoder. Power dissipation is lowered through the architectural exploration. The baseband
has been implemented in 0.18 mum CMOS technology. Measurement results show that 50% power reduction is
achieved when image compression is enabled @ 30 fps for VGA image at 1.2 V supply voltage compared with
the situation when image compression is disabled, 11% power reduction is achieved compared with the previous
research. [C2265]

"High-speed front end for LED-Photodiode based fluorescence lifetime measurement system"
An optoelectronic front end for a high-speed solid-state based time-domain fluorescence measurement system is
investigated. It consists of a source light emitting diode (LED) and photodetector (PD) pair connected to an
original transimpedance amplifier. The amount of light reaching the detector from the fluorescence and the effect
of different noise sources on the proposed system are evaluated. The simulation results show that a bandwidth
greater than 80MHz could be reached for PD currents with amplitudes as low as 20nA. An actual circuit was built
to confirm the projected capabilities of the system. [C2266]

"Silicon-Based, Multi-Chip LED Package"
A new silicon based multi chip white LED PKG for high power application is designed, fabricated and tested.
The package is composed of Al layer coated reflector cup, silicon base which has micro through via hole for
interconnection, and micro lens. Compared to the most conventional single chip LED PKG, multi chip white LED
PKG has many advantages in cost, density, size, thermal resistance and optical efficiency. After numerical
analysis, silicon based multi chip LED PKG which has 9 mm times 9 mm with 0.65 mm size is fabricated using
simple MEMS technology. The thermal resistance of this new silicon package was about 4-5 K/W from junction
to case in simulation and this result could be comparable to that of other high power LED package. Also, this
PKG platform has over than 60% increase in optical extraction efficiency. The proposed multi chip LED PKG can
find applications, such as a next generation solid state lighting, back light units and etc. [C2267]

"The Undestroying Quality Monitoring Method for the GaAs Detector Structures"
We propose a new undestroying quality monitoring method for the GaAs detector structures that allows to define
the charge collection efficiency. Measured life time of nonequilibrium electrons and holes is 15 and 3.3 ns,
respectively. [C2268]

"Subnanosecond Optoelectronic Switch"
New optoelectronic switching device was developed. Avalanche GaAs S-diode and light-emitting diode are
integrated in the single crystal. It is presented main static characteristics of the device. [C2269]
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"A New Driving Assistant for Automobiles"
This paper introduces an inexpensive car security system which addresses the needs for broader area coverage
around the vehicle and stronger indication signals to drivers. The new driving assistant features simple
ultrasonic-based sensors, implemented at the two front corners and the two blind spots of the vehicle. In order
to report the close-by objects to the driver, the system employs a multitude of feedback devices, including tactile
vibrators attached to the steering wheel, audible signals, and an LED display mounted on the dash board. The
sensor system and the feedback devices are controlled in real-time by microcontrollers over a wireless
communication network The final prototype system was installed and tested on a ride-on toy car. [C2270]

"Current-Voltage Characteristics of Detector Structures Based on Epitaxial Gallium Arsenide"
Results of investigation of temperature dependence of current-voltage characteristics (VAC) of detector
structures based on epitaxial layers GaAs:Cr is reported. It was determined that forward branches of VAC
determined by unipolar injection which changed by the double injection to the semiconductor. Reverse branches,
down to the bias of 5 V, determined by generation current. In the range of high reverse voltage current caused
by the ionization by collision of the deep levels created by chromium atoms. [C2271]

"Registration of Short Impulses of X-Ray Radiation Using the Detecting Block Based on GaAs
Detectors"
The experimental researches have been led with the using of two intervals filled by air under atmospheric
pressure (gas diodes) which were connected to pulse generator RADAN-220 [1]. The generator formed in the
discharge interval in an idling mode the voltage impulse with amplitude ~220 kV, duration on half-height is about
2 ns and with rising edge about 0.5 ns. [C2272]

"An 8b Source Driver for 2.0 inch Full-Color Active-Matrix OLEDs Made with LTPS TFTs"
An 8b source driver for 2.0 inch QVGA active-matrix OLEDs is fabricated using LTPS TFTs. This driver uses an
8b DAC that is separated into two parts, a 1-to-3 DEMUX, and a pre-charge method. This scheme reduces the
source driver size by 40%. The maximum DNL is under 1LSB. The output voltage variation of the source driver
is less than 1 LSB even though the variation of the threshold voltage is plusmn0.5V [C2273]

"A Single-Inductor Step-Up DC-DC Switching Converter with Bipolar Outputs for Active Matrix
OLED Mobile Display Panels"
A single-chip dual-output step-up DC-DC converter is implemented for active-matrix OLED mobile display
panels. The bipolar outputs are regulated independently and integrated with a boost and a charge-pump
topology sharing a single inductor. The chip is 4.1mm2fabricated in a 0.5 mum power BiCMOS process and
operates at 1MHz with a maximum efficiency of 82.3% at an output power of 330mW. [C2274]

"Spectral Dependence of Absorption Coefficient in Bi12TiO20:Cd Crystal"
Spectral dependences of absorption coefficient in the range 450-1100 nm for the bismuth titanium oxide crystal
doped with cadmium (Bi12TiO20:Cd) are researched. Experimental dependences have been measured up to an
irradiation, after an irradiation by a semiconductor light-emitting diode (wavelength of 625 nm) and during
process of a relaxation. [C2275]

"Display Electronics"
First Page of the Article [C2276]

"A Novel Design of Data Driver for Passive Matrix OLED Displays"
In this paper, a novel design of data driver for passive matrix organic light-emitting diode (PM-OLED) displays is
presented. The proposed circuit adopts a new structure composed of current copiers. With the technique of
sample & hold, the uniformity of the driving current can be greatly improved. The simulation results show that
the nonuniformity of the output current is reduced from 5% of the conventional circuit to less than 1%. [C2277]

"Buck-Boost Combined with Active Clamp Flyback Converter for PV Power System"
This paper presents an LED lighting system with PV sources. The circuit of the proposed system adopts buck-
boost converter associated with flyback converter to charge battery and to drive an LED lighting system. In this
research, buck-boost converter is used as a charger for charging battery, and flyback converter with active
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clamp circuit is adopted to drive the LED lighting. To simplify the circuit structure, switches of two converters are
integrated with a synchronous switch technique. With this approach, the proposed system has several merits,
which are a less component count, lighter weight, smaller size and higher conversion efficiency. Compared with
the conventional converter with hard-switching circuit, the proposed one can improve conversion efficiency of 5%
and achieve efficiency about 83% under full load at driving the LED lighting. Experimental results obtained from
a prototype with output voltage of 10 V and output power of 20 W have verified its feasibility. [C2278]

"Design and Implementation of a High Switching Frequency Digital Controlled SMPS"
This paper describes design and implementation of a high switching frequency digitally controlled boost
converter. A mixed control approach is applied to reach a high performance. An FPGA based implementation
with 1 MHz switching frequency is build to verify the control methodology, and two controllers with 1 MHZ and
10 MHz switching frequency is applied on silicon. The raising edge of Vout to drive four LEDs is less than 100
mus. [C2279]

"Study on the Continuous Quality Improvement Systems of LED Packaging Based on Data Mining"
LED is one of the most widely used components in electric products. And the LED packaging is a very important
process between semiconductor manufacturers and the electric product manufacturers. Based on the analysis of
the characteristics of the LED packaging processes, a quality control model based on SPC (statistical process
control) and data mining is put forward. The data mining is used as the quality data analysis tool and the quality
diagnosis method. Then an infrastructure of the integrated continuous quality improvement systems of the LED
packaging is put forward. In this infrastructure, there are three layers of the data collection layer, the data
analysis layer and the result viewer layer. Furthermore, the data warehouse of LED packaging is designed with
the snowflake schema. A 3 layer yield rate SPC is studied and the decision tree method is used as a quality
diagnosis method based on the designed data warehouse. Finally, a prototype of the continuous quality
improvement system is developed. [C2280]

"Study on the Quality Improvement of Injection Molding in LED Packaging Processes Based on
DOE and Data Mining"
The LED (light emitting diode) packaging is a very important process between semiconductor manufacturers and
the electric product manufacturers. And the injection molding process in LED packaging is critical to the quality
of the final products. Based on the analysis of the injection molding processes, the main quality problems and
their possible causes are studied. Then the RSM (response surface methodology) of DOE (design of experiment)
is used for the optimization of the producing parameters. The optimized parameters, the mold temperature, the
warm-up temperature, the screw pressure and the screw time, are found with DOE. In the running process, the
CTQ (critical to quality) is controlled with SPC (Statistical process control) by different dimensions like product,
product catalog, time and devices. Finally, a model of continuous quality improvement based on data mining is
put forward. The association analysis is used for the parameter optimization in the running process. [C2281]

"Issues, Models and Solutions for Triac Modulated Phase Dimming of LED Lamps"
This paper discusses the difficulties in dimming Edison socket LED lamps directly from residential phase
modulated dimmer switches. In order to explain these difficulties PSpice models for the dimmers are proposed
that necessarily include diac characteristics to improve accuracy. A method to dim the LEDs from the residential
dimmers is discussed. [C2282]

"Sequential Color LED Backlight Driving System for LCD Panels with Area Control"
In this paper, a sequential color light emitting diode (LED) backlight driving system for liquid crystal display (LCD)
panels with area control is proposed. Due to improvement on luminous efficacy, fast response, long life, mercury
free, and wide color gamut, LED has gradually substituted for cold cathode fluorescent lamp (CCFL) as backlight.
Although some novel CCFLs with low content of mercury and wide color gamut have been proposed, it is difficult
to shorten their on-off transition. Recently, a novel display technique, namely area control, requiring backlights
with fast response has been proposed to improve the contrast ratio of LCD and reduce power consumption of
the backlights. With the area control, a panel is partitioned into several areas, and the backlight brightness of
each area is controlled individually. In addition, color sequential display (CSD) is introduced to further reduce the
power consumption. A sequential color LED backlight driving system with area control has been built, from which
experimental measurements have verified the feasibility of the proposed driving system. [C2283]

"Ambient electronics with organic transistors"
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We have developed large-area, flexible pressure sensors and actuators using organic transistor active matrices.
The new sheet-type devices include electronic artificial skins and sheet-type wireless power transmission system
in the manufacturing processes, printing technologies such as inkjet and screen printing systems are employed.
Thus, these large-area devices are potentially inexpensive to manufacture. Such a large-area feature of organic
transistors is complementary to silicon-based conventional electronics that are high-performance, but expensive.
The combination of silicon and organic electronics will be one of the key technologies in the forthcoming ambient
electronics era. [C2284]

"A Probabilistic Approach of Designing Driving Circuits for Strings of High-Brightness Light Emitting
Diodes"
Often, high brightness LEDs (HB-LED) are connected in series to create strings. According to their data sheets,
the HB-LEDs have a variation in their forward voltage drop. This forward voltage variation may create a non-
uniform illumination if the strings are connected in parallel. This paper proposes a probabilistic approach for
modeling the forward voltage drop across the HB-LEDs and determining the value of the resistance needed in
each string to control the current. The results of this paper show that when the probabilistic models are used,
the value of the added balancing resistance is reduced compared to when using standard worst case models.
[C2285]

"Experimental investigation on the performance characteristics of white LEDs used in illumination
application"
The LEDs lamps' high efficiency, long life time and energy saving potential have made them emerge as a new
illumination lighting source. The temperature in the p-n junction can be considered to have a linear relationship
with the forward current. Therefore, a proper current regulation strategy is important to alleviate the light output
degradation and to maximize the useful life of high power LEDs. This paper presents an extensive experimental
investigation on the influence of different current regulation modes on the light output degradation and lifetime of
LEDs. It has been found that pulsed current regulation mode may be the optimal regulation mode for maximizing
the useful lifetime of power LEDs. [C2286]

"Evaluation of Underwater Wireless Optical Communication Link with Pspice Simulator"
There is significant need for high rate communication between observing platforms in monitoring the ocean
environment. Due to radio waves suffers high attenuation in water and acoustic communication systems are
relatively low data rates, we demonstrated an optical communication system that is capable of supporting
underwater wireless communication in a high data rate. In this paper, a new and simple analytical method based
on general simulator Pspice is developed to evaluate the capacity of underwater optical links with the effects of
scattering and absorption in realistic ocean water. The cost measure of bit error rate for lighting emitting diodes
(LEDs) links in underwater communication is presented. [C2287]

"A low power CMOS front-end for photoplethysmongraphic signal acquisition with robust DC
Photocurrent Rejection"
A micro-power CMOS front-end for photoplethysmographic signal (PPG) acquisition is presented. The circuit is
composed of a transimpedance amplifier (TIA), post amplifier and low-pass filter. The TIA is configured with a
sample-and-hold (S/H), an error amplifier and a current-sink transistor in feedback to reject DC photocurrent
generated from photodiode, which varies from person to person. To reduce power consumption, the LED is
pulsed and thus the input to the TIA is a modulated current pulse. The low-pass filter is implemented by using
the current-steering technique (CST). The proposed circuit is designed to generate PPG waveform with a fixed
DC output to prevent signal saturation by rejecting the input pulsating DC photocurrent from modulated signal.
Experimental results show that the circuit works properly from a 2.5-V power supply with a bandpass frequency
from 0.1 Hz to 6.5 Hz and has a rejection range from 0.1 muA to 53.6 muA. [C2288]

"Printed Organic Transistors for Large-Area Electronics"
We have fabricated large-area, flexible pressure sensors using printed organic field-effect transistor (FET) active
matrices. Polyimide precursors and silver nanoparticles are patterned on a polyimide film by using an inkjet
printing system and cured at 180degC to form gate dielectric layers and electrodes for organic FETs,
respectively. The channel layer of organic transistors is pentacene deposited in the vacuum system. The mobility
of the transistors is 0.7 cm2/Vs and the on/off ratio exceeds 106. [C2289]

"Novel Semiconductor Illumination Technique Based on Color Complementation"
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The light source is a main part in an image acquisition system, and LED light sources have been widely used in
this field for their merits of shape flexibility, long service life, high frequency response, rich colors and low cost.
In this paper, light emitting mechanism of LEDs and their spectral characteristics are firstly analyzed and the
color complementation method in white LED design is introduced; then a novel illumination method based on
color complementation is proposed according to rich colors of LEDs, in which high contrast images can be
obtained with selective use of different color light sources after color analysis of the imaging object and
background. Experimental results in vision inspection of ICs with ball grid array package (BGA) and chip scale
package (CSP) show that with the method proposed, ineffective background information of images can be
effectively filtered, data volume of images is significantly reduced and consequently the speed and precision of
image processing is greatly improved. [C2290]

"Design and Implementation of a Digital High-Performance Photovoltaic Lighting System"
This paper presents the design and implementation of a digital high performance photovoltaic lighting system
based on a microcontroller. In order to achieve high lighting efficiency, this lighting system module used the
HBLED which possesses small size, long life and low power consumption. The proposed system consists of a
photovoltaic module, a LED lighting module, a bidirectional buck-boost converter and a battery. The bi-
directional buck-boost converter is the integration of a charger/discharger and a LED lighting-module drive
circuit, which can fulfill  maximum power point tracking (MPPT), multi-stage current charging control and LED
drive control. In addition, a microcontroller (PIC16F873) is used to realize the system controller. Finally,
experimental results are provided to verify the theoretical analysis and design procedure of a digital controlled
photovoltaic lighting system. [C2291]

"Recent Progress in Organic Light-Emitting Devices"
Recent development in high performance organic light-emitting devices (OLEDs) will be discussed. A variety of
wide-energy-gap charge transport materials have been prepared and used for phosphorescent OLEDs. For
instance, 1,3,5-tris[3,5-bis(3-pyridinyl)-phenyl]benzene (TPPB) was synthesized and used as an electron
transport layer. A high power efficiency of 37 lm/W was achieved for blue OLED using iridium(III )-bis[2-(4,6-
difluorophenyl)pyridinate-N, C2']picolinate (FIrpic) as an emitter. Long lifetime has been achieved by using the
tandem structure, so called multiphoton emission (MPE) structure. A long lifetime such as over 100,000 hrs at
1000 cd/m2has been achieved for an amber OLED. A white OLED exhibited over 30,000 hrs lifetime with the
initial luminance of 5000 cd/m2, which promises that OLEDs can be used not only for displays, but also for
general lighting. [C2292]

"High Performance Vertical-Type Organic Transistors And Organic Light Emitting Transistors"
We have fabricated organic static induction transistor (SIT) and organic light emitting transistor (OLET)
combining SIT with organic light emitting diode (OLED). SIT and OLET have a grid-type Al gate electrode that
was formed using a shadow evaporation mask in the organic semiconductor layers. The effective electrode area
of SIT and OLET is approximately 4 mm2. By optimizing the device structure, excellent performances of SIT and
OLET were obtained. The drain-source current (IDS) at a constant drain-source voltage (VDS) decreases with
increasing the gate voltage (VG). The current is controlled by relatively small VG(-10 V) and a typical SIT
characteristic is obtained in the OLET. The luminance of OLET also varies corresponding to the I-V
characteristics. The maximum current and luminance values were approximately 10 mA and 10,000 cd/m2,
respectively. We have also investigated the electrical characteristics of organic SITs having several gate gaps.
The organic SIT with gate gap (Dg) less than 200 nm have much smaller off currents and much larger on/off
ratios. [C2293]

"Fast Response Blue and Green Organic Light Sources with Different Fluorescence Lifetime
Materials for the Wavelength Division Multiplexing Optical Interconnect Application"
We have demonstrated fast response blue and green organic light-emitting diodes (OLEDs) for optical
interconnect applications. A fluorescence lifetime (FL) of an organic light-emitting layer (EML) was important
parameter to increase a transmission speed of an OLED light source. We examined transient properties of the
OLED with a short FL material as an EML. We have found that three species of organic materials have short
FLs, which were 1.4 ns, 0.8 ns, and 1.6 ns for the l,4-bis[2-[4-[N,N-di(p-tolyl)amino]phenyl]vinyl]benzene (DSB),
4,4-bis(2,2-diphenyl-ethen-l-yl)-diphenyl, and 4,4'-bis(9-ethyl-3-carbazovinylene)-l,l'-biphenyl doped in 4,4'-
bis(9-dicarbazolyl)-2,2'-biphenyl (CBP) films, respectively. These FLs are much shorter than that of tris(8-
hydroxyquinoline)aluminum (Alq3), which was generally used as the EML. As a result, we have achieved the
increase of the transmission speed by using the short FL material. In order to investigate the transmission speed
of the OLED, we investigated the frequency dependence of an output power. It was found that the transmission
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speed of the blue OLED faster than that of the conventional green device owing to the shorter FL of the blue
emitting material. Furthermore, we have achieved the -3 dB cutoff frequency of 15 MHz by utilizing 0.5- wt.%
DSB doped in CBP as the EML. We have also investigated the frequency dependence of the
photoluminescence intensity to estimate the influence of the FL on the transmission speed. The -3 dB cutoff
frequencies were 20 MHz and 160 MHz for 0.5- wt.% 5,6,11,12-tetraphenyl-tetracene doped Alq3 and non
doped DSB films, of which the FLs are 9.2 ns and 2.0 ns, respectively. [C2294]

"Conductive Adhesives: Alternative to High Temperature Solders and The Future"
Isotropic conductive adhesives have excellent attributes as heat-resistant lead-free high temperature
interconnection materials as well as those enabling low temperature manufacturing of circuits. Ag metallic
particles from nano-scale to micron-scale are combined with organic matrix to provide sound high-temperature
lead-free interconnection. Micron-sized Ag particles paste can provide flexible wiring in combination with silicone-
based resin. The ultra flexible skin sensor for a robot was successfully fabricated from the newly developed Ag-
silicone conductive adhesive. Ag nanoparticle pastes have been successfully adopted to ink-jet wiring and the
multilayered circuit layers on a SiP structure with Ag nanopastes demonstrated the potentials of the new printed
electronics technology. Lowering process temperature for Ag nanoparticle pastes finally reached room
temperature wiring in air atmosphere. [C2295]

"Unique Transparent Resin and Vacuum Printing Encapsulation Systems (VPES) Packaging
Method for New White LED"
As you know, LED (light emitting diode) industry is full of vigor. They are used by signal, car, and backlight of
mobile telephone and so on. In particular, white color LED attracts attention very much, If it is applied to lighting
equipments in future, it is certain that it becomes a very big market. In general, colorless transparent resin is
used by transparent epoxy resin, but there are many problems of materials fitting white color LED. Because blue
LED is emitting high temperature and UV light from chip itself. In recently, it appears "the high power chip LED"
through large electric current for these applications. This means that the transparent resin deterioration becomes
very fast. Therefore, it is a fact that LED quality declines. So that we solve this difficult problem, we investigated
new materials except epoxy resin such as silicon resin and hybrid resin. And we developed special transparent
epoxy resin, too. We get very good result after humidity test (85degC/85%/1000 hr/20 mA). However, a new
problem comes out to new materials (silicon resin), the materials choice is necessary by LED specifications. We
prepare some materials matching for each PCB material and each reliability condition. Secondly, we suggest
high density packaging technology using VPES. These good advantages are very fine pitch and low height, high
density packaging technology, good mass production, and low cost systems. Shape of LED made by VPES is
very unique shape. For example, it has a characteristic that a field of vision corner is very large. We expect that
this technology apply to "new high power LED" applications. In the main subject, we will take up backlight for
LCD. You will understand how this technology is tied to energy saving. [C2296]

"SocialButton-Mobile Technology Enhancing Social Interaction"
We are exploring the use of small displays as an instrument to enhance social communication. Our focus is on
encouraging communication between strangers by revealing the existence of common friends. In the following we
present the concept of the SocialButton, a wearable mobile device which displays aspects of friend-of-a-friend
networks. A group study has provided us with an initial understanding regarding the potential of the SocialButton
to influence our social environment. [C2297]

"Novel AC Driver and Protection Circuits with Dimming Control for Light Emitting Diodes"
The purpose of this paper is to present AC driver and protection circuits of Light Emitting Diodes. For the
presented circuits, AC power source can be applied to drive LED without further conversion stage and the
circuits provide failure indication and protection. The presented system consists of a full-bridge LED modules,
power device and control circuit for dimming control and protection circuits. The LED modules for each upper
and low arm are with pulse-width modulation control in every half fundamental cycle. The indication and
protection circuits activate whenever short circuit and open circuit of LED module occur. Moreover, the current
path is switched off when short circuit of LED occurs. Experimental results derived from a test AC driven white
LED lighting system are presented to fully confirming the function of performance of the proposed circuits.
[C2298]

"New IGBT Concepts for Consumer Power Applications"
High voltage IGBTs up to 1500 V are widely used in consumer power applications. The introduction of the
FieldStopreg technology in combination with a trench gate structure brought improvements in terms of
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conduction losses and switching losses. Additionally, the integration of powerful reverse diode structure led to
Infineon's reverse conducting (RC) technology and offers further platform for new IGBT devices. New voltage
classes of RC-IGBTs are proposed in this paper, which bring benefits to the application such as low EMI or high
efficiency. This paper discusses new devices for soft-switching applications such as induction cooking,
microwave ovens and rice cookers in 600 V, 900 V, 1000 V, 1200 V and 1600 V. [C2299]

"Recent Advances in Si Nanocrystal LEDs by Employing Transparent SiCN Electron Injection
Layer"
We present recent progress in Si nanocrystal LEDs by applying a transparent SiCN electron injection layer and
demonstration of the 8 times 8 micro-LED array with a high performance for bio-sensing applications. [C2300]

"Resonant photoluminescence from crystalline Si with photonic crystal nanocavity structures"
We fabricated silicon photonic crystal nanocavities and observed intense photoluminescence (PL) form crystalline
silicon at cavity resonant wavelengths. More than 300-times stronger peak intensity and a 50-fold enhancement
of integrated PL intensity were demonstrated. [C2301]

"Evaluation of Power LEDs Drivers with Supercapacitors and Digital Control"
This paper describes the complete design and implementation procedures of a low-cost digital controller for a
High Efficiency LED driver, using supercapacitors as the primary power sources. The main advantages of these
Power LEDs are the high luminosity, high efficiency and long operating life. Due to these improved behaviour,
the number of LED-based applications is continuously increasing. Nowadays, the cost of digital processors is
constantly decreasing, and the trend is that still lower costs will be achieved in the future. In addition, digital
processors offer extra features, e.g. communication protocols, software protections, and so on. Therefore, this
study has an evident practical interest. [C2302]

"Drivers for OLEDs"
Organic light emitting diodes (OLEDs) are expected to become important light sources in the future. In contrast
to point source inorganic LEDs, OLEDs are large area device. This in combination with different materials results
in differences in performance and electrical behaviour, which on their turn result in different drivers. This work
gives an overview of OLED characteristics. Based on these characteristics a simplified equivalent circuit is
obtained and driver requirements are derived. It is found that AM dimming is preferred. Additionally, some OLED
characteristics are compared with those of inorganic LEDs. [C2303]

"Visual Performance for Incandescent and Solid-State Cap Lamps in an Underground Mining
Environment"
Miners depend most heavily on visual cues to recognize underground mining hazards; consequently, illumination
plays a critical role in miners' safety. Some hazards are located in the miners' peripheral field-of-view (10
degrees to about 60 degrees off-axis) or on-axis (0 degrees). The objective of this research was to determine if
there were visual performance improvements when using solid-state cap lamps with light- emitting diodes (LEDs)
as compared to incandescent light bulbs commonly used in miner cap lamps. Recent research has indicated that
an increased short-wavelength content of the spectral power distribution of LEDs relative to incandescent lamps
improves peripheral visual performance for low-light (mesopic) conditions. The visual performances of nine
subjects were quantified by measuring the subjects' speed and accuracy in detecting floor objects located on
axis and at plusmn20 degrees off axis. The objects were located near field (1.83 meters) and far field (3.66
meters). Upon presentation of the objects, subjects would count and point to each object using a red-laser
pointer. The object detection response time and number of missed objects were recorded. The results of the
visual performance comparison for an LED, a prototype LED, and an incandescent cap lamp are presented.
There we no missed objects when subjects used the LED-based cap lamps but, there were three missed object
occurrences when subjects used the incandescent cap lamp. The mean detection time when using the
incandescent cap lamp was 55.3% greater than the prototype LED cap lamp and 43.5% greater than the LED
cap lamp. It can be inferred from this data that the spectral distribution of LED-based cap lamps could enable
significant visual performance improvements as compared to incandescent cap lamps. [C2304]

"Evaluation on the Efficiency of Power LEDs Driven with Currents Typical to Switch Mode Power
Supplies"
Electronic ballasts are necessary to use light emitting diodes (LEDs) for illuminating purposes powered from the
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mains. As a consequence this paper shows an examination of two white LEDs considering the resulting losses
in luminous efficiency if the LEDs will be driven with different current waveforms as they typically occur in
switch-mode power supplies. Therefore it is possible to estimate to which extend more circuitry effort is
advisable. [C2305]

"Distributed Emergency Lighting System LEDs Driven by Two Integrated Flyback Converters"
This paper presents the project of a distributed emergency lighting system by using light emitting diodes. The
converter applied to supply this network consists of the integration of two flyback converters. The integrated
converters are responsible for the battery charge maintenance and LEDs' supplying. Simulation and experimental
results are shown in order to validate the proposed idea. The design has been accomplished according to the
IEEE STD 446, 1995 and Brazilian standards NBR 10898,1999. [C2306]

"Luminescence characterization and room-temperature 1.6 μm electroluminescence in si/β-fesi2 /si
double heterostructures on si(001) by molecular beam epitaxy"
We have fabricated Si/β-FeSi2/Si double heterostructures light-emitting diodes on Si(001) by molecular beam
epitaxy and 1.6 μm electroluminescence was realized at room temperature. The origin of luminescence was
investigated using time-resolved photoluminescence measurements. [C2307]

"Influence of insulator length on the electron temperature in the coaxial electrode of Plasma focus
device"
Summary form only given. We have generated the argon plasma in the diode chamber based on the established
coaxial electrode type and investigated the emitted visible light for emission spectroscopy. We applied various
voltages 2-3.5 kV to the device by 0.5 kV. and obtained the emission spectrum data for the focused plasma in
the diode chamber on the diverse argon pressure. The Ar I and Ar Il emission line are observed. The electron
temperature and ion density have been measured by the Boltzmann plot and Stark broadening from assumption
of local thermodynamic equilibrium (LTE). We changed the length of insulator which is covered with the anode
and cathode and measured the electron temperature on the its diverse insulator type. It can be shown that the
electron temperature will be influenced by the insulator length in argon plasma with coaxial electrode. [C2308]

"Automatic Parking Benchmark Problem: Experimental Comparison of Nonholonomic Control
Methods"
This paper presents several experimental results for typical nonholonomic control methods. Although numerous
nonholonomic control methods have been proposed, few is known about the advantages and disadvantages of
each method. So in this paper an automatic parking system is used as a benchmark to test several typical
nonholonomic control approaches experimentally. The emphasis is put on the applicability and control
performance. [C2309]

"Investigating Intensities of Very High Voltage Rise dv/dt Pulsed Power Source in Atmospheric
Microplasma"
Summary form only given. Fast rising voltage excites plasma discharges applied to light emitter and reactive
treatment. Fast-rising voltage pulse, maximum rise up voltage as high as 436 MV/s, was generated by a
compact pulse power generator. The micro-discharge apparatus consists of a bottom electrode made of a
stainless steel sheet with 17 x 24 mm and an upper barrier coated by transparent conducting indium tin oxide
film (ITO), and gap width (600 -1050 micro-m) filled with air at normal atmospheric pressure. Micro barrier
discharge was excited in air. Sequences of images were recorded at micro-second to several hundred nano-
seconds. The intensity distributions were calculated statistically. In this preliminary research, experiment was
conducted in high voltage pulse at 2 kHz was supplied from pulse-power generator. Images taken at 100 ns, an
area of 120 x 130 pixels of in tensity was determined by using Sobel edge enhancement method. Evolution of
the intensity of each pixel were measured and investigated during voltage rise at varied voltage (6-7 kV).
[C2310]

"UV LED Triggered Spark Gap"
Summary form only given. Spark gap is used extensively in all kinds of pulse generators, traditional Trigatron
type spark gap relies on a pulsed high voltage (usually around 30 % of hold off voltage) to trigger the main gap
breakdown. The statistical delay is inversely proportional to pressure and related to streamer propagation time.
On the other hand, laser triggered spark gap require high cost YAG laser to provide very strong intensity
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(~109W/cm2, tens of mJ energy) to ionize SF6or air to initiate breakdown. UV flash lamp has also been used to
trigger Thyratron in Back Light Thyratron (BLT). The emergence of high power (1-3 W) U V LED presents a new
opportunity in triggering a spark gap. LED is compact, low cost, low voltage, and with very low jitter. One or
several UV LEDs are positioned in the center of a Trigatron type spark gap to initiate the main discharge.
Preliminary results of breakdown waveform and delay are discussed. [C2311]

"On Precise Photoelectric Measurement Device for Dimension"
In modern manufacture, the need of precise dimension measurement with no touch is bigger and bigger. This
paper studies and designs a precise photoelectric measurement device for dimension integrated with optics and
signal proceeding technology. Using narrow-spectrum of high brightness LED as lamp-house, even parallel light
comes into being when passing special optical structure. Adopting high resolution linear CCD sensor and
subdivision technology and integrated with digital signal proceeding technology, the system has achieved steady
micron-grade dimension measure. We select TMS320-F240 DSP as microprocessor, and use touch screen with
big screen to display graph. The device is convenient and exact to use, and its application foreground is very
good in various fields such as precision machining to the manufacture. [C2312]

"Towards a monolithically-integrated electrically-pumped Si light emitter technology using epitaxial
erbium oxide"
We present epitaxial erbium oxide films on Si as a potential light emitter technology for integration with CMOS
electronics. These films offer strong photoluminescence and can be integrated into heterostructures for providing
photodetection and electroluminescence. [C2313]

"Full Spectrum Emission and Hybrid OLEDs from Silicon Nanoparticles"
This study demonstrates that in-line etching processes can be created to size the nanoparticles and produce a
surface passivation layer. Photoluminescence measurements have been carried out to examine the dry etching
process. It is found that the PL of Si nanocrystals (Si-NCs) blueshifts when the dry etching reduces the size of
Si-NCs, consistent with the well-know quantum confinement effect. Hence, Si-NCs are considered promising
materials for optical applications including light emitting diodes. [C2314]

"Optical Properties of Silicon Three-Dimensional Photonic Crystal Fabricated by Self-Aligned Two-
Directional Electrochemical Etching Method"
We have developed a new fabrication process of three-dimensional photonic crystal (3DPC) structures using the
self-aligned two-directional electrochemical etching method. We performed optical measurements to clarify the
properties of the fabricated 3DPC structures and observed a decrease in the reflectance. We also observed for
silicon nanocrystals deposited on the 3DPC structures that the photoluminescence (PL) intensity was increased
and the PL decay time was reduced at the same wavelength centered around 750 mn. These experimental
results are attributed to the cavity modes formed at defects in the 3DPC structures. [C2315]

"Charge Transport and Electroluminescence in PECVD Grown Silicon-Nanocrystals-Based LEDs"
Electrical carrier injection into PECVD grown silicon-nanocrystals-based LEDs was examined by I-V, C-V, and
impedance measurements. Electroluminescence was measured as a function of gate AC frequency. The
correlations between conduction mechanism and electroluminescence are discussed. [C2316]

"Novel sensor and algorithm for motion tracking in indoor and outdoor environments"
We propose a real time tracking system efficient in indoor as well as outdoor environment based on the
modulated/phase-stamp imaging technique and its associated device, the correlation image sensor (CIS). For
each pixels, the CIS captures simultaneously the frame-averaged intensity and the correlation of the time-varying
intensity with chosen reference signals. In the indoor case, we use a pair of sinusoidal wave as reference
signals, and track leds modulated with the same signal. In the outdoor case, we take advantage of the property
of modulated imaging to compute optical flow and use it to track the target. [C2317]

"Highly efficient resonant-cavity light-emitting diodes for compact color projectors"
An overview of red-green-blue highly efficient resonant-cavity light-emitting diodes is presented. First, the main
parameters of dipole emission in planar cavities are reviewed. From these, we derive design rules to improve the
device external efficiency. We point out some guidelines for comparison of light-emitting diodes, and use these to
review the different device structures in different material systems and at different wavelengths. [C2318]
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"Two Mode Interactions in Quasi-Stadium Laser Diodes"
We found alternate oscillations in AlGaAs/GaAs single-quantum-well (SQW) quasi-stadium laser diodes (QSLD).
The alternate oscillations in QSLD can be well explained by the interactions of two different cavity modes due to
the geometrical symmetry of QSLD. Unlike the alternate oscillations in semiconductor ring lasers that need the
waveguides to extract the light signals, the alternate oscillation signals in QSLD are obtained from the emitting
lights spreading over the space. We also showed the alternate oscillation frequencies are inversely proportional
to the amplitudes of two different cavity modes. This result is consistent with the theory of locking of two modes
explaining the locking phenomenon between two nearly degenerated modes due to the nonlinear interactions in
an active medium. [C2319]

"Extracting Hand Vein Patterns from Low-Quality Images: A New Biometric Technique Using Low-
Cost Devices"
A new biometric technique using hand-dorsa vein patterns attracted attention these years. In this technique,
extracting vein structures is a key procedure. For conventional algorithm, it is necessary to use high-quality
images, which demand high-priced collection devices. That is because vein pattern images usually have low
contrast, high-quality images are proper for segment. In our research, an extracting method for low-quality image
is presented. The proposed method makes using low-cost devices possible. The results show that we could
extract the vein networks as successfully as using high-quality images. In this paper, the principle of vein
imaging is discussed, a new method to acquire vein images, which could enhance the contrast, is proposed, and
the algorithm of extracting the vein pattern from low quality images is put forward. Our innovations are designing
a new method to obtain good contrast vein images and proposing a novel denoising algorithm. [C2320]

"Recognition of Sun-pest Infected Wheat Kernels Using Artificial Neural Networks"
In this study it is aimed to recognize sun-pest infected kernels in a sample sub-group of wheat kernels taken
from a bulk of Bezostaja wheat. Recognition of the damaged kernels is realized by evaluating light transmittance
data of the kernels through use of artificial neural networks (ANN). Wheat kernels in the sub-group are left to fall
in an oblique groove with semi-circular cross-section. While the kernels cross a LED light source, light
transmitted through the kernel fall on a sensor just across the light source. Analog signals induced by the sensor
are recorded and histograms of these signals are evaluated by using ANN in order to recognize sun-pest
infected wheat kernels in the sub-group. Two different ANN models: multi layer perceptron (MLP) and self
organizing map (SOM) models were used in the recognition process. [C2321]

"Pneumatically-Actuated Tunable Microlens for Endoscopic Optical Coherence Tomography"
A pneumatically-actuated micro-lens integrated in the sample arm of a time-domain optical coherence
tomography (OCT) system is presented. A 50 mum thick polydimethylsiloxane (PDMS) membrane is spun onto
the front side of the lens. Deep-reactive ion-etching (DRIE) is applied to create the aperture of the lens.
Dynamically shifting the focal length for each A-scan step enhances the axial scan length and the contrast of
the backscattered interference signal of the structures beneath the surface. The successful integration of the
micro-lens with an OCT system allows its use in endoscopic in-vivo applications. [C2322]

"High efficiency LEDs by Microcavity and Photonic Crystal Extraction"
We discuss the impacts of microcavity and photonic crystal structures in LEDs. In addition to improved light
extraction, such structures lead to enhanced directionality, while relying on planar fabrication processes. [C2323]

"Microlens Array Film with Full Fill Factor for Enhancing Outcoupling Efficiency from OLED
Lighting"
This paper reports a microlens array (MLA) film with full fill factor and presents its application to organic light
emitting diode (OLED) for improving outcoupling efficiency. Gapless MLA film having high sag ratio is proposed
and fabricated by simple micromachining process including trench formation and conformal vapor phase
deposition of polymer. As applying MLA film to OLED panel, the outcoupling efficiency increased by maximum
48%. High-sag MLA optical film with full fill factor is expected to give remarkable optical efficiency to various
display or lighting applications of the flat panel light sources including OLED. [C2324]

"High Piezoresistive Organic Film for Plastic Pressure Sensors"
A flexible pressure sensor based on a bi layer (BL) organic film has been fabricated. The conducting
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microcrystalline layer of an organic molecular conductor is used as a high sensitive piezoresistive material to
detect and transmit pressure data. The polymeric matrix serves as both diaphragm and support for the
placement of the conducting layer over it. Remarkably, the different electronic circuits can be directly designed
on the conducting microcrystalline layer using a very simple technique. The sensors based on BL films can be
employed in innovative applications such as smart clothing and robotic interfaces. [C2325]

"BER Characteristic of Ground-to-Train Communication System Using Free-Space Optics
Technology"
We propose a ground-to-train communication system using free-space optics between a train and the ground. In
this paper, we evaluate BER characteristic in outdoor experiment using test train. The experimental results lead
to the conclusion that the proposed system is a promising candidate for train communication from the viewpoint
of BER characteristic. [C2326]

"A Model for Nano-composite Polymer Dielectrics under Electrical Stress"
A simple model is used to explain the characteristics of nano-composite polymer dielectrics under high fields.
The important, indeed dominant, role of the particle-polymer interface in determining the proportion of unmodified
polymer matrix available to normal conduction is emphasised. By considering the specific conditions for a
titanium dioxide / polyethylene composite, it is shown how the combination of particle and polymer interface
entities can act as distributed electron-hole recombination centres. [C2327]

"Ensuring data integrity via ICmetrics based security infrastructure"
Society has grown to trust and depend on electronic systems. However, rising complexity, reduced time to
market and increased commercial pressure contribute to eroding dependability. At the same time the value of
data and high social dependence on the now ubiquitous embedded systems that underlie most products and
equipment attract malicious exploits. Tampering of electronic systems to compromise their integrity and the
security of their stored and transmitted data is a growing problem in today's connected devices. This manuscript
describes research relating to a new concept called ICmetrics capable of improving the security of system-on-
chip (SoC) based devices and their data by providing a reliable means of identifying each device and verifying
the absence of tampering using each device's unique features and properties. Specifically, this manuscript
outlines a methodology to extract low level feature values from a SoC via reconfiguration of its existing debug
support circuits that were originally intended to aid system-level development and monitoring. This novel
approach to feature extraction yields an area saving of over 30% percent compared with dedicated circuits.
[C2328]

"Basic Experiments on Paralle Wireless Optical Communication for ITS"
In this paper, we propose parallel wireless optical communication with an LED traffic light as a transmitter and a
high-speed camera as a receiver. Today, it is proposed to use visible light communication for road-to-vehicle
communication, which assists drivers by providing various information. It is also proposed to use LED traffic light
as its transmitter. Thus in this paper, we propose a road-to-vehicle communication system using a high-speed
camera. In our proposing system, we receive data by capturing the transmitter with the high-speed camera,
making it possible to recognize each LED separately. We have examined communication speed and conducted
experiment of parallel data transmission under laboratory condition. [C2329]

"A New Receiving System of Visible Light Communication for ITS"
This paper discusses a new receiving system for visible light communication applied to intelligent transport
systems (ITS). We use a light emitting diode (LED) traffic signal as a transmitter that sends information to
vehicles that feature a receiver. There are, however, several problems associated with applying visible light
communication to the field of ITS. First, we have to transmit information over long distances; second, the
relationship between the transmitter and the receiver position changes with time; and third, the communication is
affected by a lot of optical noise. Here, we propose a new receiving system to solve these problems and
construct a prototype. Evaluation experiments on the system demonstrate its validity. [C2330]

"Environmental Effects on Measurement Uncertainties of Time-of-Flight Cameras"
In this paper the effect the environment has on the SwissRanger SR3000 time-of-flight camera is investigated.
The accuracy of this camera is highly affected by the scene it is pointed at: such as the reflective properties,
color and gloss. Also the complexity of the scene has considerable effects on the accuracy. To mention a few:
The angle of the objects to the emitted light and the scattering effects of near objects. In this paper a general
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overview of known such inaccuracy factors are described, followed by experiments illustrating the additional
uncertainty factors. Specifically we give a better description of how a surface color intensity influences the depth
measurement, and illustrate how multiple reflections influence the resulting depth measurement. [C2331]

"Novel Infrared Emitter for Low Cost Optical Devices"
Erbium (III) tris(8-hydroxyquinoline) (ErQ3) solution was deposited on glass substrates using spin-coating
processing under high temperature conditions. 1.52 mum centered infrared photoluminescence induced by laser
and LED sources was measured, confirming ErQ3as a potential material for application to optical
communications devices. Spin-coating of ErQ3allows for more flexibility for infrared emitting OLED
implementation and design as with imprinting lithography. [C2332]

"Nonlinear Gain and Related Effects in Quantum-Well Heterostructures"
The gain saturation in quantum-well heterostructures under the change in the populations of the subband levels
is described in detail. The nonlinearity parameters are introduced and their change with the pump, radiation
frequency, temperature, and the quantum well level distribution is examined. The main attention is given to
quantum-well heterostructures based on III-V compounds, including GalnAsSb, GalnAs, GalnAsP, GaAs, and
GalnN, which emit in the spectral interval from the mid-infrared to visible light. [C2333]

"Wireless System Of Loading Of The Advertising Information In Light-emitting Diode Panels in
Trais"
Are considered in this work principle of construction of wireless system of load of the information in the light-
emitting diode panels located in mobile objects (trams). Work result is the block diagram of system. [C2334]

"A New Vehicle Intelligent Navigation Alarm System Based on SB5227 Microprocessor"
The vehicle navigation alarm system has played an important role in avoiding traffic accidents, but the function
singleness, structure faultiness and price highness are open questions for the existing products. A new
multifunction intelligent navigation alarm system based on ultrasonic ranging microprocessor SB5227 is
developed to caution the driver with speech and LED for over acceleration, hard braking, up/downhill, backing,
high-speed, bad weather, etc. This system has the characteristics of better practicability, higher reliability and
higher cost performance. It can be used to prevent traffic accident effectively when combined with GPS. [C2335]

"Key technologies for solid state lighting"
The latest development of the key technologies including improvement of the internal quantum efficiency and
external quantum efficiency of the high-power GaN-based LEDs, packaging and system application was
reviewed and analyzed in detail. [C2336]

"Soft imprint lithography for pixel array manufacturing in OLED"
A soft imprint lithography (IL) process is presented to fabricate the pixel array pattern for organic light-emitting
diodes. In this study, we successfully fabricate the OLED pixel array of sizes from 50 mum to 5 mum. [C2337]

"Influence of Copper Phthalocyanine on the Performance of Distyrylarylene Blue Organic Light
Emitting Diode"
The current-voltage characteristic analysis reveals that the mechanism of enhancing the performance of the
distyrylarylene blue organic light emitting diode by using Copper phthalocyanine is the improved hole injection
from anode to hole transporting layer. [C2338]

"Thermal management of a passively cooled LED-based large area direct backlight for LCDs"
Influence of temperature on color and luminance uniformity of LED-based direct backlight is investigated. A
thermal management scheme is proposed. The color difference introduced by temperature is reduced by 50%.
[C2339]

"A novel white OLED with a doping of rubrene into ZnL"
A novel white OLED was fabricated with a single layer consisting of Rubrene and ZnL. While the Rubrene ratio
is 0.9%, the CIE coordinate is(0.308,0.347). The luminescence brightness is 3120 cd/m2when voltage increased
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to 25 V. [C2340]

"Luminescent properties of a ternary gallium complex with a noncyclic crown Schiff base and 8-
hydroxyquinoline"
A ternary gallium complex with mixed ligands were synthesized. The photoluminescence and
electroluminescence of the complex were investigated. The device exhibited bright green emission and the
maximum brightness of 3800 cd/m2was achieved. [C2341]

"Classification of Human Poses using a Vision based Technique"
This paper presents work being carried out to estimate human pose using vision based methods. The data
acquisition system uses an active marker technique synchronized with a three camera stereo vision system. The
locations of the markers are then used to reconstruct a skeleton representation of the human pose. PCA and
clustering techniques are used to classify the pose. [C2342]

"Real Case Study of a Neuro-Fuzzy Intelligent Car"
This paper present a real case study of an intelligent car. There exist an important number of applications,
wherein it is required to recognize some plan forms. In these applications, but also in the case that the forms
aren't anymore plans, the contour of the forms is an important descriptor from which we can leave in the
process of similarity finding between the objects represented by the respective forms in the digital images. By
leaving from the contour of the form, there exist many possibilities to describe the forms. [C2343]

"Crystal Structure, UV-vis Absorption and Fluorescent Properties of a Novel Coumarin Derivative"
A novel 3-(1H-4-methyl-benzotriazol-1-yl)-4-methyl-benzo[7,8]coumarin(MBMBC) containing an electron-
transporting moiety (benzotriazole) was characterized single crystal X-ray crystallography and UV-vis absorption
spectra. The compound exhibits strong blue emission and may prove to be important class of OLED material.
[C2344]

"HCI(Human Computer Interaction) Using Multi-touch Tabletop Display"
In this paper, we describe the development of multi-touch tabletop display system and the classification of hand
gesture commands for interacting with our system. And also, we analyze the suitability for interactive tabletop in
light of the respective input and output degrees of freedom, as well as the precision and completeness provided
by each. Our system is based on FTIR (frustrated total internal reflection) principle and hand gestures for
necessary instructions are predefined using position sensing and tracking of multi-touch points and the number
of fingertips. The system consists of two beam-projectors, diffuser film, infrared cameras and large acrylic screen
that attached infrared LED. In recognition process, gesture commands are analyzed by comparing with
predefined gesture instructions according to the number of contacted fingertips, Euclidean distance and angles
between two bright spots. In this paper, vision based tabletop display system that we proposed provides much
advantages understanding human and computer interaction. Also the efficiency of proposed method can be
proved through controlling Google-earth. [C2345]

"Study of temperature-dependent electroluminescence in the high-power blue InGaN/GaN multiple
quantum wells light-emitting diodes"
Temperature-dependent electroluminescence (EL) spectra of 1 mm times1 mm InGaN/GaN MQWs blue LED
was investigated. The enhancement of the tunneling-recombination is found to be the key mechanism for the
results. [C2346]

"Effect of Mg-doping adjacent to active region on the efficiency of InGaN blue MQW LED"
The effect of Mg-doping adjacent to active region on the efficiency of InGaN blue MQW LED was investigated.
The tunneling recombination and the Mg diffusion models were used to explain the optimized Mg concentration.
[C2347]

"Phosphor-free White-light Light-emitting Diodes Based on Prestrained InGaN/GaN Quantum
Wells"
A prestrained MOCVD growth technique is introduced to enhance the indium incorporation of InGaN/GaN
quantum wells for effectively emitting yellow-red light such that white-light light-emitting diodes can be fabricated
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without using phosphors. [C2348]

"Combination of Nitride Semiconductor Nanostructures and Nano-photonics for Efficient Solid-state
Lighting"
Nitride nanostructures and nano-photonics, including an MOCVD prestrained InGaN/GaN quantum well growth
technique for orange and white LED fabrication and surface plasmon coupling with an InGaN/GaN quantum well
for light emission enhancement, are reported. [C2349]

"The Effect of p-InGaN layer on ITO based ohmic contacts to p-GaN"
By epitaxy of a thin p-lnGaN layer on p-GaN surface and optimization of InGaN/GaN heterostructures annealing
condition, ohmic contact to p-GaN with high transparency was obtained by using electron beam evaporated
indium tin oxide film. [C2350]

"Surface Plasmon Coupling with an InGaN/GaN Quantum Well for Enhancing Light Emission
Efficiency"
After several fundamental phenomena of surface plasmon coupling with an InGaN/GaN quantum well for light
emission enhancement are studied, we evaluate the application of such a coupling process to a light-emitting
diode with experimental supports. [C2351]

"ITO/AIN/AI Ohmic contact for p-GaN with high reliability and optical reflectivity"
ITO/AIN/AI scheme is proposed as ohmic contact to p-GaN with high reliability and optical reflectivity. The LEDs
with ITO/AIN/AI contact exhibited better thermal stability, electrical and optical performance than ITO/AI and Ag-
based ones. [C2352]

"Time-resolved Photoluminescence Characterization of InGaN/GaN Quantum Wells"
Steady state and time-resolved photoluminescence (TRPL) of InGaN/GaN quantum well (QW) samples grown by
MOCVD is investigated. The carrier competition between QW peak and yellow band can be generally explained
by the effect of indium concentration in InGaN/GaN QWs. [C2353]

"High-efficiency AlGaInP LED with low thermal resistance fabricated by electroplating"
Higher light extraction efficiency AlGaInP-based LEDs were fabricated by using metallic substrate based on Cu
and Cr electroplating technique, novel metal reflector and surface micro-structures. [C2354]

"The design and fabrication of nanostructure on p-type GaN surface for GaN-based LEDs with high
light extraction efficiency"
The parameters of nanostructure on p-GaN surface for light extraction efficiency of GaN based LEDs were
studied by using Monte-Carlo ray tracing simulation, and nanostructures were fabricated by using interferential
exposure and ICP dry etching. [C2355]

"Actuator and sensor modeling for magnetic levitation system"
In this paper, we consider the modeling of the sensor and actuator characteristics of a magnetic levitation
system. The sensor part consists of an infra-red emitting diode (IRED) and a strip of photo-transistors to widen
the control range of the maglev. Actuator is a lab-built electromagnet made of coil. In order to levitate a load
through small amount of current, we attach a strong magnet block to the top of the levitated object. The sensor
used in this paper has nonlinear characteristics because the photo-transistors are not accurately positioned.
Furthermore, the actuator also has some sort of nonlinearity. We propose to use a screw-based height gauge
system for modeling the actuator characteristics and the relationship between the height of the levitated object
and the sensor output. We adopt two methods to model the sensor and actuator characteristics: look-up table
and segmented linear approximation. The merit of the proposed modeling method is that it is very cost-effective
because the screw-based measurement system can be built at a reasonable cost. Finally we show the
usefulness of the proposed modeling approach through a real control experiment. [C2356]

"Multiple Wavelength Emission From Semipolar InGaN/GaN Quantum Wells Selectively Grown by
MOCVD"
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Multiple wavelength emission is experimentally observed from semipolar InGaN/GaN quantum wells selectively
grown by MOCVD. Selective growth rates on different mask opening areas result in a multiple wavelength
emission from the same wafer. [C2357]

"Carrier Concentration and Junction Temperature Dependencies of Illumination Efficiency of GaN
Power Light-Emitting Diodes"
Pulsed drive currents have helped us separate the effects that junction temperature and carrier concentration
have on current-induced efficiency degradation of GaN power LEDs. Carrier concentration and junction
temperature dependencies of illumination efficiency are presented. [C2358]

"An All-Fiber-Optic Confocal Interference Microscope Using Low-Coherence Near-Infrared Light
Source"
An all-fiber-optic confocal interference microscope using a broadband near-infrared light source is
demonstrated. Detection of interference fringes increases sensitivity and usage of a broadband source reduces
undesirable interference between optical components. [C2359]

"Emission Intensity Improvement of InGaN Ultraviolet Light-Emitting Diodes Grown on Wet-Etched
Sapphire Substrates"
Wet-etched pattern sapphire substrates (PSS) with stripes along the <11-20>sapphiredirection are fabricated
and investigated. Dislocation reduction and light extraction enhancement are observed for the material grown
these substrates. 400 nm UV LEDs with output power enhancement as much as 87% have been demonstrated
on the substrate with a 0.9 mum etching depth. The enhancement of output power is thus attributed to the
reduction of dislocation density as well as increased light extraction efficiency by the stripe-PSS. [C2360]

"Patterning and integration of polyfluorene polymers on micropixellated UV AlInGaN light emitting
diodes"
The integration of polyfluorene polymer micro-pixels onto GaN-based micropixellated UV Light Emitting Diodes is
demonstrated. Polymer down-converted visible emission from these hybrid organic/inorganic electroluminescent
micro-arrays is achieved. [C2361]

"Mid-infrared optical upconversion by integrating an InAsSb photodetector with a GaAs light
emitting diode"
We report the fabrication and experimental results of a midinfrared optical up-converter that was fabricated using
wafer fusion technology. Midinfrared optical upconversion from 4.0 to 0.84 mum was demonstrated at
temperatures up to 200 K. [C2362]

"Efficient point defect engineered si light-emitting diode at 1.218 μm"
We have demonstrated a Si LED with an internal quantum efficiency ˜ 10 % using a novel approach to enhance
light emission based on point defect engineering, which uses state-of- the art technology. [C2363]

"Light emission from size reduced nanocrystal silicon quantum dots"
We performed HF treatment to silicon quantum dots with diameter of 8 nm plusmn 1 nm fabricated by VHF
plasma decomposition process. We observed PL wavelength shift from 750 nm to 620 nm for 8 nm to 2.5 nm
diameter nc-Si dots. [C2364]

"Enhancement of Light Extraction Efficiency of InGaN Quantum Wells LEDs Using SiO2
Microspheres"
Novel approach to improve the light extraction efficiency of InGaN quantum wells light emitting diodes (LEDs)
using SiO2microspheres was presented, leading to ~232% increase of the LEDs output power. [C2365]

"High Light-Extraction GaN-based Vertical LEDs With Double Diffuse Surfaces"
High light-extraction (external quantum efficiency ~40%) 465-nm GaN-based vertical light-emitting diodes (LEDs)
employing double diffuse surfaces were fabricated. The high scattering efficiency of double diffused surfaces
could be responsible for the high light output power. [C2366]
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"Enhancement of Light Extraction in GaInN Light-Emitting Diodes with Graded-Index Indium Tin
Oxide Layer"
Enhancement of light extraction in a GaInN light-emitting diode employing a graded-refractive index ITO anti-
reflection coating deposited by oblique-angle electron-beam evaporation is presented. [C2367]

"Enhanced light-extraction from InGaN quantum wells using refractive-index-matched TiO2"
Enhancement of the overall luminescence efficiency in InGaN quantum wells by increasing the light-extraction
efficiency is demonstrated by lateral patterning of refractive-index- matched TiO2films on InGaN quantum well
samples. [C2368]

"Gallium Nitride LEDs Incorporating Organic Semiconductor Heterojunctions"
We report on the incorporation of thin organic layers as part of GaN/InGaN blue light emitting diodes. The
integration of two such contrasting classes of materials as electronic part of a single device structure may offer
new opportunities in the design of flexible optoelectronic devices. [C2369]

"Continuous Long-Term Observations of UV Laser- and LED-Induced Fluorescence of Processed
Drinking Water"
We have used a deep-UV laser-induced fluorescence system to monitor in real time organic species present in
tap water. We have also tested a 265 nm UV-LED as an excitation source for our system. [C2370]

"CLEO 07 Invited Paper Visible Light Communications"
This paper shows that visible LED for lighting or indicating can be used for ubiquitous communication
applications, for example, position finding, intelligent transport systems, and advertisement. [C2371]

"High-Efficiency Light Emitters using Gallium-Arsenide Deep-Centers for Long-Distance Fiber-
Optics"
We demonstrate the first LEDs at 1.3-1.5 mum using GaAs deep-centers having higher (70%) efficiencies, lower
absorption loss, more temperature-insensitive luminescence, larger Einstein B-coefficient than bulk InGaAs. This
is an enabling technology. [C2372]

"Light Emitting Diodes with Extremely High Extraction-Efficiency for Electroluminescence
Refrigeration"
InGaAs light emitting diodes with extremely high light extraction efficiency are fabricated by monolithically
integrating the light emitting region with a suspended GaAs hemispherical lens. This design is being developed
for electroluminescence refrigeration applications. [C2373]

"Color Control System for RGB LED Light Sources Using Junction Temperature Measurement"
The efficiency of LED lights is approaching that of fluorescent lamps. LED light sources are finding more
applications than conventional light bulbs due to their compactness, lower heat dissipation, and most importantly,
real-time color changing capability. Accurate control of colors for RGB LED lights is a challenging task, which
includes optical color mixing, color light intensity control and color point maintenance due to LED junction
temperature change and device aging. In this paper, we present a LED junction temperature measurement
technique for a pulse width modulation (PWM) diode forward current controlled RGB LED lighting system. The
technique can control the color effectively without the need for using expensive feedback systems involving light
sensors. Performance of chromaticity and luminance stability for a temperature compensated RGB LED system
will be presented. [C2374]

"Energy Scavengers: Modeling and Behavior with Different Load Circuits"
This contribution describes the modeling of vibration-driven energy scavengers, either based on electrostatic,
electromagnetic or piezoelectric principles. Subsequently, the behavior of the scavenger model is tested with two
different types of load: a resistive load and a rectifier with a fixed voltage at the output. Optimal power output of
the scavenger is calculated for both load-cases. It is shown that a resistance is not in all cases the most optimal
load to maximize the power output of a scavenger. This conclusion has a big influence on the design of the
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power management circuit, needed to transform the scavenger output voltages to an appropriate shape for
powering an electronic load. [C2375]

"Spatially Controlled Functionalization and Chemical Manipulation to Fabricate 2D Arrays of Gold
Nanoparticles onto ITO"
In this study, we demonstrate the formation of 2D arrays of AuNts by controlled functionalization in regular linear
fashion based on self-assembly and vacuum ultraviolet (VUV) lithography approaches. [C2376]

"Practical Considerations in High Power LED Junction Temperature Measurements"
Power densities approaching 500 W/cm2in the coming commercially available illumination LEDs has moved
thermal management of power dissipation to the forefront in most package development efforts for this kind of
product. These development efforts require a simple, accurate junction temperature measurement approach that
can be implemented in the laboratory and on the production line. This presentation will describe the alternative
junction temperature measurement approaches, then focuses on the most practical one with some discussion of
measurement issues often encountered. [C2377]

"A Handheld Fluorometer for UV Excitable Fluorescence Assays"
We report the development of a handheld fluorometer for UV excitable fluorescence assays. The handheld
detector serves as a demonstration platform for an integrated fluorescence sensor and comprises a CMOS
detector coated with a polymer based optical filter and placed in close proximity to a UV LED which is used as
an excitation source. The sensor function has been validated for metabolic activity and cytotoxicity assays. The
fluorometer was able to determine NADH concentration as low as 17 muM and was able to track NADH
production in live yeast cells over time and as the yeast cell concentration varied. The sensor was also used to
discriminate the viability of human intestinal adenocarcinoma cells (Caco-2 cell line) using a live/dead stain after
exposure to toxic and benign nanoparticles. The integrated fluorescence sensor is suitable for microscale
fluorescence detection in lab-on-a-chip applications. [C2378]

"The future of high-power conventional semiconductor based Light Emitting Diodes (LEDS) against
Organic Light Emitting Diodes (OLEDS)"
The aim of this report is to investigate the future of the conventional semiconductor based light emitting diode
against organic light emitting diode which have found their way into many current lighting technologies. [C2379]

"Study on the Cooling Enhancement of LED Heat Sources via an Electrohydrodynamic Approach"
This study is to investigate the cooling enhancement design of Light-Emitting Diodes (LED) heat sources through
an electrohydrodynamic (EHD) approach, where the forced convection of air is achieved by the ion wind due to
gas discharge phenomenon. A LED array with eight high-brightness LED units is adopted as the LED heat
source in our study. The cooling enhancement system is composed of a heat sink with fins attached to our LED
heat source and an array of electrodes connected to a high-voltage DC power supply. The electric field
generated by parallel electrodes results in forced convection of air due to ionized particles between fins of heat
sink, which significantly enhances the heat transfer from the heat source to outer atmosphere. Two different
types of electrodes, i.e. line-type and needle-type, are employed in our experimental measurements. Different
operation parameters, such as the number of electrodes, the pitch of electrodes, the input power and the
distance between the heat sink and electrodes are systematically studied to evaluate their influences on the
cooling enhancement of our LED source. For the purpose of comparison, a traditional cooling fan is also tested
in our experiments. The needle electrode is proven more effective than the linear electrode. The proposed EHD
approach is found to have the advantages in power saving, noise control and installment space over the cooling
fan. With our design, the heat sink temperature can be maintained in the range of 20-30deg C from its peak
value 65deg C (without external cooling) with an DC voltage between 15 and 23 kV. [C2380]

"A New Brain Imaging Device Based on fNIRS"
A new portable brain imaging device based on continuous-wave functional near-infrared spectrometry (fNIRS) is
presented. The source-detector part is composed of a multi-wavelength LED and a silicon photodetector that are
directly placed on the scalp of the subject. The dimensions of the proposed device are small, as it has to be
mounted on the head of an adult person. Acquired data are transmitted in real-time to a laptop for post
processing using Matlab. Time- multiplexed light is used to achieve a higher SNR while keeping the device safe
for long-term wearing. Preliminary evaluation on adults gave the expected accuracy and compare well with
fNIRS characteristics found in literature, that are collected from bulky equipment. With a noise figure of -47 dB
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and a sampling rate of 23 Hz, the presented device is appropriate to isolate hemodynamic variations, which are
strongly related to local cerebral activity. [C2381]

"Development of High Efficiency Green and Deep Green Light Emitters in Piezoelectric Group-III
Nitrides"
Green and deep-green light emitting diodes are still the weakest link in energy efficient solid-state lighting. We
analyze the limiting factors of the external quantum efficiency and summarize our approach of dislocation and
polarization control. [C2382]

"Memory effects of nonvolatile polymer memory devices with an active layer consisting of poly(N-
vinylcarbazole) and C60 nanocomposites"
Promising applications of organic materials in next-generation electronic and optoelectronic devices have driven
extensive efforts to form various composites. Electronic and optoelectronic devices fabricated utilizing organic
materials, such as organic thin film transistors, organic light-emitting diodes, and organic solar cells, have been
extensively studied. However, relatively little work has been done on organic memory devices fabricated utilizing
hybrid composites. Among the various kinds of composites, hybrid composites based on fullerene C60and
poly(N-vinylcarbazole) (PVK) organic materials have become particularly attractive because of their potential
applications in organic electronic devices. Even though some works concerning the organic memory devices
consisting of organic/metal/organic structures formed by using evaporation methods, very few studies concerning
the memory effect of the organic/inorganic hybrid structures fabricated by using spin-coating techniques have
been reported. This paper reports data for the memory effects of the effect of C60existence on the flat-band
voltage shift of nonvolatile polymer memory devices with the PVK and the C60nanocomposites active layers was
described. [C2383]

"High precision and high speed cutting of 4th generation OLED masks with LaserMicroJetÃ‚Â®"
A new micro-machining technology-the water jet guided laser, also called as LaserMicroJet technology-has been
developed for the manufacturing of sophisticated and heat sensitive OLED masks. [C2384]

"Can we fabricate efficient white-light InGaN/GaN quantum-well light-emitting diode without using
phosphors?"
We report some recent developments in all-semiconductor multi-color and white-light light-emitting diodes. The
potential of the development of phosphor-free all-InGaN/GaN quantum-well white-light light-emitting diode will be
evaluated. [C2385]

"Nanoimprinted photonic component for light extraction applications"
In this paper, the preparation of nanocomposites based on the incorporation of pre-synthesized (CdSe)ZnS core-
shell luminescent nanocrystals (NCs) both in a PMMA (poly-methyl methacrylate) homo-polymer and into
properly functionalized PMMA co-polymers is discussed. By using this novel luminescent nanocomposite
materials, 2D photonic crystals are fabricated by Nanoimprint Lithography (NIL) and characterized, showing an
effective enhancement in light extraction, likely to impact the fabrication of high-efficiency LED based on
polymers by a cost efficient lithography technique. [C2386]

"Continuous 2-Sided Roll to Roll Nanopatterning of a Polymer Film"
We report a concept of producing nanosize structures on the cellulose acetate film by using a continuous (roll to
roll) NIL method. We show structures were both sides of the polymer film are imprinted at the same time, in one
imprint cycle. In the process only the surface of the polymer film is softened during the process. The results are
compared to one sided roll to roll imprinting. The imprint time for a 1 mm structure was ca. 0.005 s which is very
short when compared to the average imprint time used in wafer scale thermal NIL. Aligning possibilities of the
printed structures are discussed. Roll to roll imprinted structures are analyzed using optical microscopy and
AFM. [C2387]

"Electrical Characterization of Nano-Floating Gate Capacitor with Silicon Carbide Nano-Particles"
We fabricated and characterized the electrical properties of nano-floating gate capacitors with SiC nano-particles
embedded in SiO2layer. We also showed a capability of this structure to application of the nonvolatile memory
device. [C2388]
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"Fabrication of photonic crystal-patterned light emitting diodes using nanoimprint lithography"
This work reports on the economical and effective fabrication process of photonic crystal patterns on GaN-based
light emitting diode (LED) structures using nanoimprint lithography (NIL) and inductively coupled plasma (ICP)
etching process. Results reveal the capability of using NIL to fabricate sub-micron sized, photonic crystal
patterns at reduced cost for high brightness LEDs. [C2389]

"Analytical Study of DC Characteristics of p-Si/ÃƒÂŸ-FeSi2 /n-Si Double-Heterostructure Light-
Emitting Diode"
The analytical method is developed to calculate the equilibrium and forward-bias conditions of p-Si/beta-FeSi2/n-
Si DH LED. The Poisson's equation is solved to investigate the equilibrium electric field and free carriers
distributions. Diffusion and thermionic emission mechanisms are used to calculate I-V characteristics and ideal
internal quantum efficiency. [C2390]

"Calculation of Bimolecular Recombination Coefficient and Internal Quantum Efficiency of ÃƒÂŸ-
FeSi2 DH LED"
The analytical methods to calculate the bimolecular recombination coefficient B and internal quantum efficiency
etamiddot of beta-FeSi2DH LED are developed in this paper. The calculated B of beta-FeSi2is 1.28 times 10-
10(cm3/sec), which value is similar to that of InP. The diffusion and thermionic emission mechanisms are used to
calculate the free electron current densities and the rate equation is used to calculate the internal quantum
efficiency. The effects that influence etamiddot values are discussed in this paper. [C2391]

"Structure and Luminescent Properties of SrSi2 N2 O2 Co-Doped Yb2+ and Nd3+ Phosphor by
Hydrothermal Synthesis Process"
The luminescence properties of Yb3+and Nd3+-activated strontium-silicon-oxynitrides have been studied by
hydrothermal synthesis process. The X-ray diffraction (XRD) measurement, absorption spectrum, and
photoluminescence spectrum of the powder phosphors were presented. It absorbs light efficiently in the blue
region (450 nm~500 nm), that shows a single intense broadband emission at 570 nm. Then SrSi2N2O2is a good
host material for green-yellow phosphors (570 nm), combines with blue LED light (470 nm) that it stimulates in
the phosphor to generate a whitish light. [C2392]

"A study of luminescent and structure properties of α-SiAlON: Yb2+ phosphors prepared by
hydrothermal synthesis process"
This contribution reports on luminescence properties of divalent ytterbium alpha-SiAlON were synthesized by
hydrothermal synthesis reaction, α- SiAlON is a good host material for yellow phosphors, combines with blue
LED light that it stimulates in the phosphor to generate a whitish light. The X-ray diffraction (XRD) measurement,
absorption spectrum, and photoluminescence spectrum of the powder phosphors were presented. Evidence
shows that phosphors sintered at 1000degC not only have higher absorb intensity in the NUV spectral region
(280 nm ˜ 320 nm) and blue region (380 nm ˜ 480 nm) but also possess the higher PL intensity of evident
yellow- green emission at 550 nm. [C2393]

"Investigations of the Use of PosEye for Position Measurements"
The PosEye system is basically a position measurement system which takes images of the reference. The infra-
red LEDs which emits IR lights is captured by the CCD and is used as the reference. In this system the absolute
positioning and orientation were made with the help of a PosEye. The PosEye is normally fixed on a robot arm
or the object which requires orientation of its own position in correspondence to its reference points in the
working area. This paper discusses general ideas about reference markers, set-up procedures, and issues
behind the sensor. This mainly includes the principles of PosEye sensor, basics of vision and cameras. The
paper details the experiments in which results were obtained through the PosEye system with the help of
electronics and PosEye camera. In the experimental setup, the connection of PosEye with the electronic
application is presented, the usage of PosEye and the robot control system communication with the PosEye
system using coordinate system. The working of the PosEye system is observed by taking images on the
reference plate and finding the co-ordinates (x, y, z). The manipulation of the obtained images to the robot for a
movement is also studied. [C2394]

"Control System Development for Goniophotometer"
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This paper discusses a design of a goniophotometer control system. A goniophotometer is used to measure the
characteristics of any light source such as luminosity. A goniophotometer is used in the design, development and
production testing of light emitting diodes (LED), lamps and illuminated signs and in the certification of the final
products according to relevant national and international standards. To test the effectiveness of the developed
control system, a lab scale model of a goniophotometer was built. The components are two stepper motors, a
photoconductive cell light sensor, optical interrupter, power MOSFETS and a Microchip 18F2455 microcontroller.
The control system design stage is divided into two major sections, hardware and firmware. The firmware
developments involve the PIC 18F2455 programming using the C language. The development of a
goniophotometer is important to test any lighting equipment to ensure that they function in fine and safe
condition. Corrective measures taken based on the accurate readings made by a goniophotometer can avoid the
unwanted problems such as eye damages. This research paper consists of five major parts: introduction,
hardware development, firmware development, results and conclusion. [C2395]

"Investigation of Electrode Pattern Design for Nitride-based Light Emitting Diodes"
In this research, we study the influence of the electrode pattern design on turn-on voltage and conversation
efficiency in light emitting diodes (LEDs). We found that some relationships existing between the pattern design
of electrode and characteristics of samples. We designed several electrode patterns in the fixed sized LEDs. In
our research, we found that the reduction of turn-on voltage is related to the increasing total length of P-
electrode and N-electrode. Furthermore, we found that the reduction of turn-on voltage is also related to the
parallel length of P electrode and N electrode. Base on the experiment results, we estimated the reduction of
turn-on voltage is proportion to the total length of P electrode and N electrode. For conversation efficiency, we
found it proportion to the area which deduct P electrode area from transparent conduction layer (TCL) and the
area of P electrode paralleling N electrode. [C2396]

"New Current Programmed Pixel Circuit for Active-Matrix Organic Light-Emitting-Diode Displays"
A new current programmed pixel circuit for active-matrix organic light-emitting-diode displays (AMOLED) was
developed by using low temperature polycrystalline silicon (LTPS) technology. The new pixel circuit adopted not
only asymmetric current mirror to reduce pixel charging time but two storage capacitors to increase OLED
current holding ratio. The proposed current programmed pixel circuit kept high aperture ratio of the pixel and
accurate OLED current despite parasitic resistance of power lines. Therefore, this pixel circuit is suitable for large
size and high resolution AMOLED displays. [C2397]

"Ultra High Power Light-Emitting Diodes with Electroplating Technology"
Heat dissipation and thermal management of devices package are now a critical problem for applications of high
power light emitting diodes (LEDs). In this paper, a novel package method with copper electroplating on the red,
green, and blue LED chips were performed. With the copper plating layer, the endurable injection current of
these LED chips can be increased easily from typical value of 350 mA to more than 1680 mA in room
temperature; especially the input power of the GaN-based single chip blue LED can be increased up to 12W.
The relative luminous intensity at 350 mA of the novel red, green, and blue LEDs (RGB LEDs) have 53%, 69%,
and 23% enhancement respectively compared with those of the conventional packaged LEDs. When the injection
current of these LED chips were increased to 850 mA, the relative luminous intensity of the novel RGB LEDs
chips have 431% and 83%, and 18% enhancement respectively compared with those of the conventional
packaged ones. [C2398]

"The Fabrication and Characterization of InGaAs Oxide-Confined Resonant-Cavity Light-Emitting
Diodes Grown on GaAs Substrate"
In this article, we have demonstrated the fabrication and characterization of InGaAs oxide-confined resonant-
cavity light-emitting diodes (OC-RCLEDs) which emitted at 1125 nm. The output power can be improved by
lateral oxidation from the sidewall of the RCLEDs due to the reduction of the light absorption beneath metal ring.
The maximum output power of oxide-confined devices is 3.25 mW at 500 mA and the turn-on voltage is about
1.7 V. [C2399]

"High Brightness Light Emitting Diodes for Ocean Applications"
Light Emitting Diodes (LEDs) are emerging in the undersea world as a reliable, efficient light source capable of
narrow or wide chromatic bandwidth. Use of gas discharge lamps as light sources in the deep sea is complicated
by the need to pressure protect the sealed bulbs. LEDs provide a viable alternative for many diver, submersible,
and unmanned vehicle applications. While they are proving versatile, they also have unique characteristics that
require designers to think differently. This paper will highlight those differences, draw similarities, offer common
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language, and suggest future developments. At sea tests with Woods Hole Oceanographic Institution's DSV
ALVIN will be described. DeepSea Power & Light (DSPL) has been involved in severe environment LED lighting
for over 10 years in a line of Pipe Inspection Video Cameras and has been involved in advanced underwater
lighting since the company's inception 25 years ago. DSPL has successfully tested LED arrays to pressures in
excess of that found in the deepest ocean trenches. [C2400]

"NUROV: The Network-controlled Underwater Remote Observation Vehicle"
NVKOV is a small, observation class, remotely operated underwater vehicle developed at the Hawaii Mapping
Research Group (HMRG) of the University of Hawai'i at Manoa. Utilizing a 100BASE-T IP network, NUROV is
controlled via a web browser virtual control panel with streaming video from its onboard camera. The vehicle has
two horizontal thrusters, a vertical thruster, and a motorized tilt for the onboard color video camera. Illumination
is provided by Light Emitting Diode (LED) arrays that are mounted on either side of the camera; these arrays tilt
with the camera to always illuminate the camera's field of view. The thruster motors, tilt motor, and junction box
are oil filled for pressure tolerance. The prototype housings are designed for shallow water up to 50 meters, but
future housings for depths to 6000 meters are planned. While connected to a node in an ocean observatory,
NUROV can be used to monitor and investigate the area adjacent to the node. In addition to usage while
connected to ocean observatory nodes, NUROV may also be deployed from a ship, lowered to the sea floor by a
fiber-optic electromechanical cable. With the addition of a network switch, multiple vehicles could be deployed
simultaneously on a single cable. Connecting the NUROV network to the Internet would allow users located
around the world to operate the vehicle and to view the streaming video; this would be particularly useful for
international collaboration and educational outreach. [C2401]

"High luminance bluish-green organic light-emitting diode based on Coumarin 6 doped into a blue
emission layer"
In this research, the interface barrier of the lowest unoccupied molecular orbital (LUMO) between LT-N421 and
Alq3layers was reduced by inserting a DPVBi layer. Luminance was enhanced several folds when a DPVBi layer
was inserted between LT-N421 and Alq3layers. Because DPVBi layer not only helped electrons injection into
emission layer (EML) but it also blocked holes in the EML to increase the chance of holes and electrons
recombination in EML and to improve the luminance of device. Another emphasis of this study was doping
Coumarin 6 (C6) green dye in LT-N421, a new blue light-emitting layer. The performance of LT-N421 is better
than that of DPVBi. The optimum doping concentration was 0.4 wt% of C6 doped in LT-N421, while the doping
concentration of C6 was more than 0.5 wt%, it resulted in aggregation and led to self-quenching. The optimum
structure of bluish-green organic light-emitting diode was successfully fabricated based on ITO/NPB (50 nm)/LT-
N421:C6 (0.4 wt%, 32 nm)/DPVBi (8 nm)/Alq3(20 nm)/LiF (1 nm)/Al (200 nm). The CIE coordinate of the device
was (0.22, 0.43) when the maximum luminance was 42400 cd/m2at 11 V. The current efficiency and power
efficiency were 8.83 cd/A at 11 V and 3.96 lm/W at 6 V, respectively. [C2402]

"An investigation of luminescent and structure properties of Ca-α-SiAlON doped Eu2+ phosphors
fabricated by hydrothermal synthesis process"
A novel yellow oxynitride phosphor, Ca- α-SiAION:Eu2+with compositions of Ca(NO3)2, Na2SiO3, NaAIO2and
Eu(NO3)3, was prepared by hydrothermal synthesis reaction. The X-ray diffraction (XRD) measurement,
absorption spectrum, photoluminescence spectrum, and chromaticity of the powder phosphors were presented. It
absorbs light efficiently in the NUV spectral region (280nm ˜ 350nm) and blue region (380nm ˜ 480nm), that
shows a single intense broadband emission at 570 nm (yellow light). This phosphor may become a good
candidate for creating white light, typically warm white light, when coupled to a blue light-emitting diode (
λex=450 nm). [C2403]

"A Novel Top Emission Pixel Circuit Compensating for TFT Threshold Voltage Variation and
Luminance Degradation of OLED"
This work demonstrates a novel pixel circuit composed of top emission architecture with a voltage programming
method. Besides compensating for the threshold voltage variation of TFTs, the proposed circuit can improve the
luminance degradation of active-matrix organic light-emitting diode (AMOLED) by using OLED voltage as a
feedback of OLED luminance degradation. In addition, the reversed-bias voltage applied to OLED can suppress
the degradation of OLED. The simulation results show that the proposed circuit can effectively compensate for
TFT threshold voltage variation and improve luminance degradation of OLED. [C2404]

"The Thermal Accumulated Improvement of a-Si:H Flexible Electronics for AMOLED Application"
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We propose several kinds of materials which have different thermal conductivity be the thermal conduction layers
between the buffer oxide and substrate of a-Si:H TFT device. The thermal conduction layers, such as Cu, Al,
Mo and Si3N4, have significant improvement for thermal accumulation during operation. To understand the
transient thermal profile and temperature distribution, we performed by solving the temperature distribution and
heat diffusion for a 2-D a-Si:H TFT model to avoid high temperature to damage the PI substrate for flexible
electronics operation. [C2405]

"Estimate of carrier balance and exciton distribution in organic light-emitting diode"
Organic light-emitting diodes (OLEDs) have attractive advantages as flat panel display and flat lighting device.
The EL performance of OLED is often described as the external quantum efficiency. The external quantum
efficiency is defined as the product of light out-coupling factor, PL quantum efficiency, exciton factor (singlet,
0.25), and carrier balance factor. Carrier balance factor is described as the ratio of recombination current to the
current flowing in a external circuit. We estimate the above parameters by means of assuming the exciton
distribution due to concentration diffusion. We use naphthyl-substituted diamine derivative as a hole transport
material and aluminum quioline as an emission material. The external quantum efficiency is enhanced from
0.92% to 1.1% by introducing hole-blocking layer. When the exciton distribution in steady state is assumed to be
a simple exponential defined by the diffusion length, EL intensity can be calculated. By comparing the
experimental value with the calculated value, we can estimate the range of the above parameters. [C2406]

"Efficient All-Inorganic Colloidal Quantum Dot LEDs"
We present the first all-inorganic QD-LEDs consisting of radio-frequency sputtered metal-oxide charge transport
layers and a colloidal quantum dot electroluminescent region. These devices manifest a 100-fold increase in
external quantum efficiency over previously reported structures. [C2407]

"InGaN/GaN MQW Nanorods LED Fabricated by ICP-RIE and PEC Oxidation Processes"
The InGaN/GaN nanorods LED was successfully fabricated by ICP-RIE and PEC processes. Compared with as-
grown sample, the PL and EL peak-wavelengths of the nanorods with PEC show 8.6 and 10.5 nm blue-shift,
respectively. [C2408]

"The Characteristics of a High-Q GaN Micro-cavity Light Emitting Diodes"
We report the characteristics of a GaN high-Q micro-cavity light-emitting diode (MCLED). The GaN MCLED
showed a very narrow linewidth of 0.52 nm at 10 mA and a dominant emission peak wavelength at 465.3 nm.
[C2409]

"Enhancement of Radiative Efficiency of Nitride-Based LEDs via Staggered InGaN Quantum Wells
Emitting at 420-500 nm"
Polarization band engineering via staggered InGaN quantum well allows enhancement of radiative recombination
rate, leading to significant improvement of luminescence and LEDs output power by > ~4 times. [C2410]

"Inorganic/Organic Hybrid Optical Upconversion Device"
We report a hybrid optical upconversion device that emits visible light upon the detection of input near infrared
light through direct tandem integration of an inorganic InGaAs/InP photodetector with an organic light emitting
diode. [C2411]

"Monolithically Integrated III-Sb Superluminescent Light Emitting Diodes on Si (100) Substrates"
We report on recent monolithically integrated III-V on Si device developments including a room-temperature,
superluminescent light emitting diode. The integration scheme is enabled by spontaneously-formed, interfacial
misfit arrays (IMF). [C2412]

"Recent progress in phosphorescent white organic light-emitting devices for displays and lighting"
A phosphorescent white organic light-emitting device (WOLEDTM) with 14% etaegeat 1,000 cd/m2(25% EQE
with outcoupling enhancements), CIE coordinates (0.46plusmn0.01, 0.46plusmn0.01) and a 50% lifetime 21,000
hours at an initial luminance of 1,000 cd/m2has been demonstrated. [C2413]

"White Light Generation with Azide Functionalized Polyfluorene Hybridized on Near-UV Light
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Emitting Diode"
We present white light generation using poly[(9,9-dihexylfluorene)-co-alt-(9,9-bis-(6- azidohexyl)fluorene] (PFA)
for the first time. Hybridizing PFA on near-UV LED, we demonstrate high color rendering index up to 91.0.
[C2414]

"Thermal management and thermal resistance of high power LEDs"
Summary form given only. The junction temperature of Light Emitting Diodes (LEDs) is a primary reliability
parameter. Exceeding the maximum rated junction temperature could lead to accelerated light output degradation
and sometimes even to catastrophic failures. Besides that junction temperature influences the desired LED
properties in applications like light output efficiency, dominant wavelength and forward voltage. Therefore thermal
management and proper thermal characterisation of high power LEDs is very important for a reliable product with
good performance. By measuring the thermal resistance of a high power LED it has to take into account that the
power applied to the device is converted into heat and light (-20-40% efficiency). This means that the thermal
resistance of a LED can not be determined without knowing the energy flux emitted as light. Therefore in
general the interpretation of a given thermal resistance of an optoelectronic device is not well defined.
Establishing of a standard on how to do thermal resistance measurement for light emitting devices is necessary.
[C2415]

"Fabrication of a Multilayer Polymer Light-Emitting Diode by Resonant Infrared Laser Ablation"
Multi-layer polymer light-emitting diodes have been fabricated in vacuum by infrared laser ablation of conducting
and light-emitting polymers. The spectral output of the devices resembles that of similar spin-coated devices, but
shows some fluence dependence. [C2416]

"Short time die attach characterization of semiconductor devices"
Thermal qualification of the die attach of semiconductor devices is a very important element in the device
characterization as the temperature of the chip is strongly affected by the quality of the die attach. Voids or
delaminations in this layer may cause higher temperature elevation and thus damage or shorter lifetime. Thermal
test of each device in the manufacturing process would be the best solution for eliminating the devices with
wrong die attach layer. In this paper we will present the short time thermal transient measurement method and
the structure function evaluation through simulations and measurements for die attach characterization. We will
also present a method for eliminating the very time consuming calibration process. Using the proposed methods
even the in-line testing of LEDs can be accomplished. [C2417]

"Thermal and mechanical analysis of high-power light-emitting diodes with ceramic packages"
In this paper we present the thermal and mechanical analysis of high-power light-emitting diodes (LEDs) with
ceramic packages. Transient thermal measurements and thermo-mechanical simulation were performed to study
the thermal and mechanical characteristics of ceramic packages. Thermal resistance from the junction to the
ambient was decreased from 76.1degC/W to 45.3degC/W by replacing plastic mould to ceramic mould for LED
packages. Higher level of thermo-mechanical stresses in the chip were found for LEDs with ceramic packages
despite of less mismatching coefficients of thermal expansion comparing with plastic packages. The results
suggest that the thermal performance of LEDs can be improved by using ceramic packages, but the mounting
process of the high power LEDs with ceramic packages is critically important and should be in charge of
delaminating interface layers in the packages. [C2418]

"Micro-pixellated flip-chip InGaN and AlInGaN light-emitting diodes"
Fip-chip GaN-based micro-LED arrays have been fabricated consisting of 256 (16 times 16) micropixels, each of
diameter 72 mum. Output characteristics are compared to broad-area reference LED devices fabricated from the
same wafers. [C2419]

"HVPE-grown n-InGaN/p-GaN Single Heterostructure LED With p-side Down"
An HVPE-grown n-InGaN/p-GaN single heterojunction LED with p-side down and emission at ~ 480nm has
been demonstrated. Benefits of the p-down geometry for such an LED associated with polarity are discussed.
[C2420]

"MOCVD Epitaxy and Optical Properties of Self-Assembled InGaN Quantum Dots via Stranski-
Kastranow Growth Mode Emitting at 520-nm"
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Self-assembled In0.35Ga0.65N quantum dots emitting at lambda~510-520 nm were realized by metal organic
chemical vapor deposition via Stranski-Kastranow growth mode, with quantum dots density of 4 times 109cm-2.
[C2421]

"Visible LEDs: Past, Present, and Future"
The paper presents the progress in light emitting diodes, and its critical importance for future illumination use.
[C2422]

"Identifying differences between CAD and physical mock-ups using AR"
Since the last ten years product development in automotive industry is changing radically. Most physical mock-
ups have vanished and are now replaced by digital ones. But they are still needed for final evaluations or issues,
which cannot be adequately simulated. During their production, deviations from the CAD model may be made.
Since digital and real mock-up must match for the further product development, the transfer of differences
between physical and digital mock-up to the CAD format is a crucial issue. In this paper an augmented reality
(AR) based tool-chain is presented, which allows matching the CAD data with real mock-ups and documents the
differences between them. Essential functions like measurement and online construction are provided, allowing
the end-users to create information in AR space and feeding them back into the CAD model. [C2423]

"LED replacement for fluorescent tube lighting"
Fluorescent tubes have long been the mainstay of lighting for many premises, due to relatively high efficiency
and long life. LED efficiencies are set to exceed those of fluorescent tubes, with dimming and controllable colour
rendering readily achievable. Two multichip LED lamps are presented, mounted in a four foot fluorescent fitting,
with ballast replaced by driver electronics. The first lamp employs white LEDs with optional cyan and red/orange
spectral improvement; the second lamp is based on primary colours. Spatial distribution, intensity and spectrum
of light output are compared to those produced by a fluorescent tube with the same power input. Lighting
systems are sensitive to power system voltage disturbances resulting in visible light flicker; the sensitivity of the
white LED lamp is compared with that of fluorescent tubes under voltage modulation and transient dips and
swells. [C2424]

"Design and development of a versatile testing system for analog and mixed-signal circuits"
In this paper the design and development of a test system based on a microcontroller is presented. This system
is versatile to test various analog and mixed-signal systems without any hardware modification. Preliminary
results from the application of the system to the production line testing of emergency light products are
presented showing the effectiveness of the proposed testing scheme. [C2425]

"Laser Pointer Tracking in Projector-Augmented Architectural Environments"
We present a system that employs a custom-built pan-tilt-zoom camera for laser pointer tracking in arbitrary real
environments. Once placed in a room, it carries out a fully automatic self-registration, registrations of projectors,
and sampling of surface parameters, such as geometry and reflectivity. After these steps, it can be used for
tracking a laser spot on the surface as well as an LED marker in 3D space, using inter-playing fish-eye context
and controllable detail cameras. The captured surface information can be used for masking out areas that are
problematic for laser pointer tracking, and for guiding geometric and radiometric image correction techniques that
enable a projector-based augmentation on arbitrary surfaces. We describe a distributed software framework that
couples laser pointer tracking for interaction, projector-based AR as well as video see-through AR for
visualizations, with the domain specific functionality of existing desktop tools for architectural planning, simulation
and building surveying. [C2426]

"Spectral Solution for Detecting Isomorphic Graphs with Nondegenerate Eigenvalues"
Graph Isomorphism (GI) is to find a bijection between the vertices of two graphs G1and G2, such that any two
vertices in G1are adjacent if they are adjacent in G2. There are several application areas in which graph
isomorphism is required, such as study of organic compounds isomers, algorithms' similarity analysis in profiling
of Embedded Systems, VLSI circuits equivalence etc. The complexity of Graph Isomorphism problem is thought
neither to be in P nor in NP-Complete although this has not been proved yet [1], [2]. We classify the graph on
the basis of their Adjacency Matrix (AM) eigenvalues. A Non- degenerate eigenvalue corresponds to a distinct
eigenvector instead of a subspace as in the case of degeneracy, making the problem simpler. We employ
spectral decomposition of AM for finding a solution. Furthermore, we redefine the isomorphic transform equation
by including eigenvectors into it. Index [C2427]
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"Designing a low cost microcontroller-based device for multipurpose learning"
A low cost microcontroller based device for multipurpose electronic learning has been developed. This paper
describes the design methodology and the development of its hardware and software. Four applications and the
development of the general purpose device have been explained in this paper. The technique presented can be
applied, following the approach described in a small or in a large project. [C2428]

"RF Signal Synchronized Low Cost Motion Capture Device"
This paper describes RF synchronized monocular PSD-based motion capture sensor to employ with commercial
video game systems such as Microsoft's XBOX and Sony's Playstation II. The system is compact, low-cost, and
only requires a one-time calibration at the factory. The system includes a PSD(Position Sensitive Detector),
active infrared (IR) LED markers that are placed on the object to be tracked and RF module to synchronize the
marker LED with PSD MCU. A series of experiments were performed to evaluate the performance of our
prototype system. From the experimental results we see that the proposed system has the advantages of the
compact size, the low cost, the easy installation, and the high frame rates to be suitable for high speed motion
tracking in games. [C2429]

"Delay Time and Power Supply Current Characteristics of CMOS Inverter Broken by Intentional
High Power Microwave"
This paper examined delay time and breakdown effects of CMOS inverter by impact of high power microwave.
The experiments employed a waveguide and a magnetron to study the supply current characteristics of CMOS
inverter broken by high power microwave. The CMOS inverters were composed of a LED circuit for visual
discernment. Also CMOS inverters broken by high power microwave were observed with supply current and
delay time. When power supply current increased 2.14 times for normal current at the 10 kV/m, the CMOS
inverter was broken by Latch-up. Also the CMOS inverter broken by Latch-up returned to function of original
condition because parasitic impedance inside chip was increased with time. Based on the result, CMOS devices
were applied to the data which understood microwave effects of electronic equipment. [C2430]

"Evaluation of the spectral function for the chain nanostructures TTF-TCNQ"
The photoemission spectral function for organic charge transfer salt TTF-TCNQ is calculated with a new, simple
and efficient method. This method is presented for calculation of the ground and a few excited states of Hubbard
chain nanostructures. [C2431]

"A low cost WDM-PON using spectrum sliced F-P LDs with Cyclic Arrayed Waveguide Gratings"
We propose and demonstrate a low cost wavelength division multiplexing-passive optical network (WDM-PON)
based on the spectrum sliced Fabry-Perot laser diodes (F-P LDs). By using cyclic arrayed waveguide gratings
(AWGs), we achieve color-free operation with decision threshold control. [C2432]

"A Dual Phase Charge Pump with Compact Size"
In this paper, the regulated dual phase charge pump with compact size is presented. This charge pump uses the
dual phase technique to reduce the output ripple and proposes a new power stage to define the stability of the
overall system. This charge pump provides output voltage 5V and maximum load current 50 Am with the
constant frequency regulation. This design is based on TSMC 035 mum 3.3V/5V CMOS technology. [C2433]

"Exact Analytical Expressions of GraÃƒÂ«tz Bridge Currents and Voltages Using Lambert W
Function"
In the present study, we determine exact analytical expressions for the currents and the voltages of the circuit
known as diodes-bridge or GraÃƒÂ«tz bridge. This circuit is used in electronics as full wave rectifier, it is formed
by four non-ideal identical diodes and one diagonal resistance. At the beginning, we determine analytical solution
for the transcendental equation giving the output current. Then, we derive analytical expressions for the voltages
at the leads of all elements in the circuit. Next, we determine exact expressions for the currents through all the
branches of the bridge. Finally, we calculate dynamical resistances of different diodes in the network. The
proposed analytical solutions are all expressed as functions of the Lambert W function. [C2434]

"Aromatic Polyimides Containing Cyano Substituents for High Performance Applications"
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Aromatic polyimides containing cyano groups have been synthesized by solution polycondensation reaction of an
aromatic diamine having cyano group, namely 2,6-bis(m-aminophenoxy)benzonitrile, with certain aromatic
dianhydrides, such as benzophenonetetracarboxylic dianhydride, biphenyl-tetracarboxylic dianhydride,
hexafluoroisopropylidene bis(phthalic anhydride) or pyromellitic dianhydride. The polymers were easily soluble in
polar organic solvents, such as N-methylpyrrolidinone, N,N-dimethylacetamide and N,N-dimethyl-formamide, and
some of them exhibited remarkable film forming ability. The thin films prepared by casting polymer solutions onto
glass plates were transparent and flexible. All the polymers showed high thermal stability, with decomposition
temperature above 400degC and glass transition above 200degC. They exhibited a reasonable interval between
glass transition and decomposition, which can be advantageous for their processing. [C2435]

"Design Aspects for Gate Driver of Power Switch"
This paper presents the design aspects of the gate driver for a power switch used in the automotive
applications. The power switches are designed to have inductive and/or resistive load and gate driver was
designed in an Infineon Smart Power Bipolar CMOS DMOS technology. In this work will be presented the
concept block of the gate driver with focus on timing behaviour considering a low side switch sized for 1A
maximum current load. [C2436]

"Advanced Laser Microprocessing for Substrates Microprocessing of Microsystems and
Optoelectronics Devices Applications"
Lasers are an important tool in the fabrication of microsystems like MOEMS and photonic components and in
particular their use in scribing for separating LED dies on sapphire substrates. This paper describes scribing and
cutting of sapphire and GaN using UV lasers (355 nm and 266 nm harmonics of Nd:YVO4and 255 nm harmonic
of CVL). Scribing of sapphire at speeds of 30 mm/s have been achieved and cutting of sapphire of up to 700
microns thickness has been demonstrated. [C2437]

"Silicon Photonics at University of Trento"
The communications and computing industries are challenged to fasten and enlarge information exchange. The
electrical chip routing challenges in the computer industry have driven the interest for silicon photonics. The idea
is to integrate photonic circuits into a standard microelectronics process. In this paper we will review the status of
the field and report on our progresses. In Trento we are using nanocrystalline silicon to change the
dimensionality of silicon so that very fascinating and new optical properties of the material appear. In particular,
light emission starts to be a very efficient process in nanostructured silicon and light emitting diodes with high
efficiency have been fabricated. We will discuss some of the main research lines. These cover a wide spectral
range spanning from visible to infrared. Light sources, modulators, waveguides, logical gates are a few examples
of the various photonic devices which have been developed based on silicon nanocrystals. [C2438]

"Fabrication of lenses for AlGaInP LEDs using Step and Flash Imprint lithography"
This paper describes a new data preparation technique, which allows for the design of optical lenses in a
conventional CAD package and immediate transfer to a lithographic system, for example Electron Beam or
Focused Ion Beam Lithography. Most importantly, we show that this approach could be used to fabricate lens
arrays in templates for Step-and Flash Imprint lithography onto 4iquestwafers. One application for this is to
enhancing AlGaInP LED performance by texturing the top current spreading layer. [C2439]

"Influence of insulator length on the downstream electron temperature and electron density in the
coaxial electrode of plasma focus device"
We have generated the Ar plasma in the diode chamber based on the established coaxial electrode type and
investigated the emitted visible light for emission spectroscopy. It is applied to the input voltage 4.5 kV, and
obtained the emission spectrum data for the focused plasma in the diode chamber on the argon pressure 40
mTorr. We observed the nine emission lines of Ar II ; 407.3 nm, 410.6 nm, 422.4 nm, 426.8 nm, 427.9 nm, 435.0
nm, 438.1 nm, 444.5 nm and 488.0 nm. The downstream electron temperature and electron density have been
measured by the Boltzmann plot and Stark broadening from assumption of local thermodynamic equilibrium
(LTE). The length of Acrylic insulator had been changed, which is covered in the cathode by the 30 mm, 40 mm
and 45 mm, respectively, to measure the downstream electron temperature and electron density in the
experience. The centered wavelength of Stark broadening was 444.58 nm. This experiment can be shown that
the downstream electron temperature will be influenced by the insulator length in argon plasma with coaxial
electrode. Our results show that the maximum downstream electron temperature and electron density are 2.5 eV
and 1.6×1016cm−3, respectively for the Our result have been appeared the maximum electron temperature of
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2.50 eV and density of 1.6×1016cm−3for the plasma focus in coaxial electrode under the insulator length of 40
mm. [C2440]

"A low cost capacitive security card system"
A low cost and reliable capacitive security card system is designed, fabricated and tested. It consists of
capacitive card reader system, an integrator, rectifying circuit, an 8051 microcontroller and LED indicators.
Initially rectangular patterns of different lengths are being recognized successfully with a success rate of 100%.
The patterns on the security card are scanned with a thin conducting plate, which is the part of the reading
system, when card is inserted in the reading system. The variations in the heights of the patterns are being
converted into voltages with the help of an integrator. Output of the integrator, after rectification, is fed to the
ADC of the microcontroller. It is converted into numbers by it and compared with the number stored in the
memory of the microcontroller. The designed system is capable of recognizing up to five columns (patterns) in a
single row with a maximum number of 99999. [C2441]

"Novel transport mechanism of SiGe dot MOS tunneling diodes"
The blockage of the hole transport due to the excess hole in SiGe quantum dots was observed in the metal-
oxide-semiconductor (MOS) tunneling diodes for the first time. The hole tunneling current from Pt gate electrode
to p-type Si dominates the inversion current at the positive gate bias and is seven order of magnitude higher
than the Al gate/oxide/p-Si device. The SiGe quantum dots confine the excess holes in the valence band, and
form the repulsive barrier to reduce the hole transport current from Pt to SiGe quantum dots by three order of
magnitude as compared to the Pt/oxide/p-Si device. This repulsive barrier also reduces the hole tunneling
current from SiGe quantum dots to Pt for the accumulation current at positive gate bias. [C2442]

"Initial investigations into the role of the bremsstrahlung conversion target in the self magnetic pinch
radiographic diode"
The self magnetic pinch diode is routinely used at AWE as a radiographic source [1,2]. This diode consists of a
hollow cathode and a planar target separated by of order 10mm. The pinching of the electron beam relies on
ions being drawn back from the anode thus reducing the self repulsion that the beam would otherwise
experience and allowing the self magnetic field of the beam electrons to bring the beam to a focus. A grounded
foil is generally used directly in front of the conversion target and the separation of this foil to the conversion
target may be altered. A number of shot series were undertaken on the EROS machine at AWE with differing
conversion target material and foil to conversion target separation, the electrical records were then used to look
at the change in bi-polar flow within the diode. The shape of the conversion target was also altered such that it
formed a band and a further set of shot series were undertaken on the EROS machine at AWE as this band
target allows the amount of conversion material to be varied while still allowing a radiographic spot to be
measured. The conclusion of these shot series is that the conversion target is not required in order for the diode
to operate and that the quantitative degree of pinch experienced by the electron beam is not dependent on the
presence of the conversion target. [C2443]

"Effects of anaesthesia on atrial fibrillation organization during catheter ablation procedures"
Effect of anaesthetic agents in restoration rhythm procedures during atrial fibrillation (AF) has not been fully
investigated. Intra-atrial recordings belong to 27 patients diagnosed with AF were analyzed ldquobeforerdquo
(baseline) and ldquoduringrdquo anaesthetic infusion. Organization measurements were evaluated in time-
domain and frequency-domain, as well as approaches from non linear analysis. The frequency domain
measurements showed that the average AF cycle length increased as an effect of anaesthesia. The results of
time and frequency linear organization measurements showed a higher correlation during the anaesthetic
infusion in the right atrium with an opposite effect in the left atrium. The same effects were corroborated with
entropy analysis. The proposed methodology provide additional insights to the understanding of the role of the
anaesthetic, by suggesting increased parasympathetic activation at atrial level. [C2444]

"A circuit with good linearity based on standard optocouplers"
This article presents a circuit with good linearity based on standard optocouplers. The circuit takes advantage of
inverse feedback to improve the linearity. It chooses two ordinary optocouplers of same characteristic. One
phototransistor is typically used in a feedback mechanism to control the LED (light-emitting diode) drive current
which has the effect of compensating for the LED's non-linear time and temperature characteristics. The other
output phototransistor is used to provide the galvanic isolation between the input and output circuit. Simulate the
circuit in Multisim, the results show that the circuit has good linearity and it can be used not only in DC circuits,
but also in AC circuits of low frequency. [C2445]
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"A novel adaptive dimming technique with X-Y channels for LED backlight system of LCD TVs"
A novel adaptive dimming technique with X-Y channels for light emitting diode (LED) backlight system of LCD
TVs is proposed. It has matrix structured LED modules with row and column switches to control the brightness of
individual division block. It shows local dimming effects such as reduced power consumption and high dynamic
contrast ratio with even using much fewer number of LED drivers of proposed method than that of conventional
local dimming method. Therefore, low cost and compact design of LED drivers can be achieved. This paper also
contains a new adaptive dimming algorithm and image compensation technique for proposed system. [C2446]

"High-speed, low input current transimpedance amplifier for led-photodiode pair"
A low current front-end transimpedance amplifier (TIA) circuit for a high-speed light emitting diode (LED) and
photodetector (PD) pair is presented. It mitigates PD capacitance effects by using a low input impedance buffer
between the PD and the amplifier's input stage. Our simulation results show that a bandwidth in excess of 100
MHz can be reached for PD currents below 100 nA in amplitude. An actual circuit was built to confirm the
projected capabilities of the system. [C2447]

"Blue electroluminescence from metal/oxide/6H-SiC tunneling diodes"
Pt/oxide/n-6H-SiC tunneling diode has been fabricated using liquid phase deposited oxide as the tunneling oxide.
At the negative bias, the electrons can be injected from the Pt gate to n-SiC, and recombine radiatively with the
trapped holes in the defects near the oxide/SiC interface. The electroluminescence at room temperature from the
SiC MOS tunneling diodes is observed for the first time. The light intensity decrease with the decreasing
temperature. At the positive bias, the electron tunneling current from SiC to Pt gate is dominant, and the
radiative recombination in SiC is not observed. [C2448]

"Electroluminescence response of plasmonic AlGaInP Light Emitting Diodes"
In this paper we present the electroluminescent characteristics of an AlGaInP visible light emitting diode with a
top surface resonant plasmonic hole-array grating. Light output saturation effects appear to be suppressed in the
textured LED as compared with a non-textured device leading to an improved spatial intensity distribution.
[C2449]

"InGaN/GaN multiple quantum wells with surface micro hole array structures"
In this paper, the surface micro hole array photonic crystal structures were fabricated on p-type GaN of
InGaN/GaN through photolithography and ICP dry etching process. We designed three different patterns of circle
hole arrays, including square lattice array, triangle lattice array, and honeycomb lattice array. The hole diameter
was around 6 mum, and the period of the lattice array was about 15 mum. There were two different depths in
the lattice arrays, 1.1 mum and 100 nm. The increase in photoluminescence intensity of the InGaN/GaN multiple
quantum wells with the square lattice array, triangle lattice array, and honeycomb lattice array structures have
been 208%, 188%, and 90%, respectively. We found that the square lattice array structure induced the highest
light extraction efficiency. [C2450]

"Electroluminescence from strained SiGe quantum dot light-emitting diodes"
In order to overcome the speed limitation of electrical interconnects, we integrate ultra large scale integrated
(ULSI) circuits with the electro-optics. Besides the modulator, both the light emitting diode (LED) and the
detector are essential to achieve this goal. In order to get greater functionality, we integrate Si chip with the Si
based electro-optics. For the time being, the light emitter is the key point of the electro-optics based on Si. In
this work, the metal-oxide-semiconductor tunneling diode is used to emit electroluminescence. Raman
spectroscopy reveals that the expected pure Germanium (Ge) quantum dot (QD) grown by ultra high vacuum
chemical vapor deposition (UHVCVD) at 625degC exhibits significant intermixing with the average Ge
composition of ~ 56%. It also shows that the top SiGe quantum dot of the 20-layer QD sample (66% relaxation)
have more relaxation than the 5-layer QD sample (58% relaxation). The photoluminescence (PL) emission peak
intensity from the 20-layer QD is increasing with the temperature decreasing. Besides the 1.1 mum infrared from
the band edge of Si, the 1.5 mum infrared emission due to the radiative recombination between the electrons in
the Si conduction band and the holes in the SiGe valence band is also observed. The emission line shape can
be fitted by the electron-hole-plasma recombination model. The electroluminescence from the top SiGe quantum
dot shows that the 20-layer QD sample (0.76% compressive strain) has the higher emission peak energy at
~0.84 eV as compared with the 5-layer QD sample (0.93% compressive strain) with the emission peak energy at
~0.82 eV. [C2451]
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"White light electroluminescence from europium oxide nanocrystal/organic composites"
We report the white light emission of hybrid N,N'-diphenyl-N,N'-bis(3-methylphenyl)-1, 1'- biphenyl-4,4'-diamine
(TPD) / europium oxide (Eu2O3) nanocrystals composite by spin-coating. The organic-inorganic hybrid film
consists of Eu2O3nanocrystals, TPD and polymethyl methacrylate (PMMA). The bandwidth of the white light
emission spans as wide as 300 nm, which is attributed to the interaction between the organic and inorganic
components of the hybrid film. The peak wavelength of the electroluminescence is tuned from 550 nm to 410
nm, when the forward biased voltage increases from 6 V to 9 V. We further investigate the hybrid film by
scanning near-field optical microscope and confirm that PMMA improves the film quality and hence the
luminescence. [C2452]

"Fabrication of optical gas sensors using porphyrin-based nano-assembled thin films: A
comparison with bulk materials"
In this study two kinds of biological origins, porphyrin and bacteriorhodopsin that were embedded into polymer
matrix and into inorganic sol-gel matrix, respectively, were employed as active elements for an optical sensor. To
confirm the usefulness of the consequent nano-scale matrix in the detection of volatile organic compounds
(VOCs), aromatics and amine compounds, anionic tetrakis-(4-sulfophenyl)porphine (TSPP) was alternately
assembled with cationic poly(diallyldimethylammonium chloride) (PDDA) on quartz plates. The performance and
sensor parameters of the nano-scale thickness porphyrin-based thin film and bacteriorhodopsin thick film are
compared. The sensing principle is based on monitoring the optical changes of the Q-band at 700 nm for the
porphyrin film and at 570 nm for the bacteriorhodopsin film. This work was a first step in the development of a
fiber-optic gas sensor which employs thin films as sensitive elements for the detection of different gases. [C2453]

"The dependence of excitonic characteristics on the interface charge distribution with multiquantum
barrier"
Unique correlations between the excitonic characteristics and hetero-interface charge distribution of InGaN/GaN
multiple quantum well light-emitting diodes (LEDs) were investigated over a broad range of temperatures. The
dependence of non-unity ideality factors extracted from the current-voltage analysis on temperature determines
the carrier-transport mechanisms in the heterodevices. Furthermore, the carrier tunneling processes via the
extent of the charge population consequently cause anomaly more pseudo-temperature (To) and further
characteristic energy (Eo), result in the abnormal deterioration of the luminescence intensities with small effective
density of state. With respect to conventional GaN barrier devices, low-indium MQB devices inherently exhibit a
small To over a variety of temperature ranges. The small To associated with a small characteristic energy and
charge population of the multilayer interface states is obtained for each sample at the higher temperature regime.
Accordingly, the high-indium MQB ensemble manifests a relatively higher characteristic energy than does the
low-indium MQB ensemble. The characteristic energy Eofor the LEDs with InxGa1-xN/GaN multiquantum
barriers were found to be decreased as increased In composition of InxGa1-xN/GaN MQBs. Correspondingly,
the temperature-dependent electroluminescence observations suggest that the characteristic energy Eoanomaly
caused the spectral intensity to deteriorate. [C2454]

"Electroluminescence from nanoparticles/organic composites"
We report the visible light emission of organic-inorganic light emitting devices by low-cost spin-coating. Different
nanoparticles, CdSe, ZnO and Eu2O3, are employed to form organic-inorganic hybrid composites and generate
the R-G-B and white light emission, while N,N'-diphenyl-N,N'-bis(3-methylphenyl)-1,1'-biphenyl-4,4'-diamine
(TPD) and polymethyl methacrylate (PMMA) are adopted as the organic matrices. We further investigate the
hybrid composite film by scanning near-field optical microscope and find that phase-segregation enhances the
electroluminescence of ZnO composite film. Meanwhile, the homogeneity of the Eu2O3composite film improves
the white light emission. [C2455]

"The role and use of PEDOT:PSS in organic LEDs and photodiodes"
Summary form only given. We describe the application and influence of poly(3,4-ethylenedioxythiophene)-
poly(styrenesulfonate) in polymer light-emitting diodes and photodiodes. The operating mechanisms of devices
with and without PEDOT:PSS are compared and contrasted using a combination of current-voltage-luminance
measurements, electromodulation spectroscopy and modelling studies. The properties of ITO-free flexible LEDs
and photodiodes with PEDOT:PSS anodes are also described. [C2456]

"Photodetectors based on organic semiconductors: Optimization of device architectures"
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Organic photodetectors based on various organic materials (small molecule and polymer) have been studied
quite extensively. Number of properties those can be helpful for preparing an optimized device structure has also
been studied. Some of them which we have studied are; variation of number of donor/acceptor interface and by
studying the decay characteristics of the carriers, by providing a gradient in the concentration in the molecular
level. [C2457]

"Development of passive matrix full color organic light emitting diode display"
With organic light emitting diode technology sufficiently well developed, there is rapid commercialization of it,
primarily for information display. So far, most commercialization has taken place in small sized displays based
on passive matrix driving. This paper discusses development of a passive matrix full color display based on
organic light emitting diodes. The specific issues addressed in the paper are on selection of materials, metal
lines, shadow mask technology for separating red, green and blue pixels and bonding of the driver to the
display. [C2458]

"Frontier of organic light emitting devices"
We report recent progresses on organic light emitting devices such as organic light emitting diode (OLED), light-
emitting organic field effect transistor (LE-OFET) and organic laser diode (OLD). We demonstrate very low
driving voltage of OLEDs using a p-i-n structure which also provides high current carrier injection over kA/cm2.
Further we demonstrate novel organic devices such as light emitting FET. We also discuss future prospect of
OLD based on our recent materials' development and analysis of operation mechanism. [C2459]

"Interface dipole responsible for fermi level pinning in metal/3,4,9,10 perylenetetracarboxylic
dianhydride interfaces"
Current injection behavior in metal/3,4,9,10 perylenetetracarboxylic dianhydride (PTCDA) interfaces have been
systematically studied. Observed interface behaviors show that the barrier of charge injection cannot be
explained by simple vacuum level alignment scheme. Moreover injection barrier is found almost independent of
metal work function. These observations are explained by the changes of barrier height due to interface dipole
barrier which compensate for the difference of work function of PTCDA and metals leading to a metal
independent injection barrier or Fermi level pinning at metal/PTCDA interfaces. [C2460]

"Effect of the bilayer cathode on white and ultraviolet emission in polysilane based light emitting
diodes"
Single layer polysilane based organic light- emitting diodes (OLEDs) are fabricated by inserting a thin layer of
LiF between the emissive poly(n-butylphenylsilane) (PS-4) layer and Al cathode. It was found that the current in
the devices is significantly enhanced as compared to devices with Ca/Al electrode. The enhancement may be
caused by the increased electron injection due to the tunneling through LiF layer. Additionally, devices with
LiF/Al cathode show reduced white emission when compared to devices having Ca/Al cathode. [C2461]

"Red shifted electroluminescence in OLEDs using organic alloy of hole transport materials"
Blue fluorescent 3,6-p-acetophenyl N-hexylcarbazole (ANHC) with HOMO level of -5.6 eV comparable to TPD (-
5.4 eV) was synthesized. Carrier injection was found to be more efficient in OLEDs using an blend of TPD and
ANHC compared to ANHC alone. The electroluminescence is red shifted in comparison to the
photoluminescence of either TPD or ANHC. [C2462]

"Electroluminescence degradation study of tris-(8-hydroxyquinoline)aluminum-based organic light
emitting diode and influence of light"
Organic light emitting diodes (OLEDs) based on tris-(8-hydroxyquinoline)aluminum (Alq3), the most widely used
electroluminescent material in organic electroluminescent devices, have been fabricated. The
electroluminescence degradation of Alq3-based OLED during the light exposure under the normal ambient has
been studied. It is found that, during the light exposure of OLEDs in the normal ambient, luminescent quencher
is formed in Alq3thin film in the OLEDs and this is acting as non-emissive electron-hole recombination center.
Hence, during the operation of OLEDs exposed to light in the normal ambient, the recombination of charge
carriers takes place in the Alq3and also in the nearby non-emissive electron-hole recombination center in the
Alq3thin film in the OLED, quenching the electroluminescence from that of as-prepared OLEDs. [C2463]

"Thermal Performance Evaluation of Power SSL Module in LTCC"
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The potential of SSL (solid-state lighting) is boundless, and SSL is the future of light. However with the heat flux
increasing rapidly with high-power LEDs, thermal management is critically important for the light quality and
lighting reliability in the power LED lighting system. By leveraging our low temperature co-fired ceramic (LTCC)
technology, we have designed and fabricated an LTCC-based power SSL engine which consists of arrays of 36
LEDs with a total power of 36 watts and a on-chip power density of 100 W/cm2. The thermal performance
evaluation and experimental validation of the light engine were carried out. Based on the thermal simulation and
experimentation, we can conclude that the correlation between the experimental and simulation results is very
good. The junction-board thermal resistance is 0.52degC/W for the power SSL module with an array of 36
LEDs. [C2464]

"High Brightness GaN LEDs with Engineered Sapphire Substrate"
The GaN based epitaxial systems are emerging as a front- runner for a variety of opto-electronic applications,
such as LEDs and HEMTs. One major application is for solid state lightning, and essential requirements are high
brightness, stable color rendering index and efficient heat dissipation. The significant problem is the sapphire
substrate on which GaN is grown. Sapphire substrate is not recommended from the device point of view, and
hence has to be removed or engineered for better device performance. In this work we have developed via-
holes in sapphire filled with nanofiller material and studied the device behavior with the aim of having better heat
dissipation. The devices made up of green and blue LEDs exhibited superior performance in terms of sharp turn-
on voltage, output power and temperature stability. [C2465]

"Adaptive Packaging Solution for a Microlens Array Placed over a Micro-UV-LED Array"
A packaging solution has been developed to accurately align a microlens array over a micro-UV-LED array. The
novel method provides static as well as dynamic alignment capabilities, the latter allowing the microlens array to
be moved in vertical and lateral direction. [C2466]

"Studies on the Possibilities of In-Line Die Attach Characterization of Semiconductor Devices"
The qualification of the die attach of semiconductor devices is a very important element of predicting the
reliability of the package, as the temperature of the chip is strongly affected by the quality of the die attach. This
paper describes our latest findings on die attach quality testing of semiconductor devices using short term
thermal transient measurements. Using estimates from simulations as well as from measured structure functions
of power transistors with known die attach quality we found that cca the first 100ms section of thermal transients
is sufficient to draw conclusion on die attach quality. In case of in-line application of the short term thermal
transient measurements however, there are different difficulties such as lack of time for K-factor calibration of the
individual devices under test. In this paper we describe certain techniques which have been validated on large
number of power LEDs with the aim of application in in line testing of die attach quality. [C2467]

"Estimation of external quantum efficiency of Ge rich Si1-x-y Gex Cy on Si photodetectors at 1.3
μm"
In this paper, we have calculated the external quantum efficiency of Ge rich Si1-x-yGexCyon Si photodetectors
at 1.3 mum assuming a large absorption coefficient of 2000 cm-1and 5000 cm-1. For this purpose, the existing
theory of band gap and band offset of ternary SiGeC alloy grown on Si as well as the reported absorption data
for the Si0.11Ge0.88C0.01alloy has been used. The work involves the determination of the composition (values
of x and y) of the alloy satisfying the band gap and absorption requirements. An iteration technique is employed
to make this estimation from the experimental data to take into account the changes due to altered alloy
composition and other effects. The external quantum efficiency for the photodetector with estimated composition
is then calculated and its variation with detection length is shown for different values of detection layer thickness
as parameters. [C2468]

"Effect of high carrier injection on the performance of a mid-infrared DH-LED"
In this paper we present a simple analytical approach to determine the effect of high-level injection on the
performance of a double heterostructure light emitting diode (DH-LED) suitable for use as a source in absorption
gas spectroscopy and/ or in a futuristic optical fiber communication system in the mid-infrared spectral region at
room temperature. The effect of high injection on the lifetime of the carriers (both radiative and non-radiative)
and carrier confinement in heterostructure has been simulated analytically. It has been seen that an overall
reduction in the carrier lifetime and carrier confinement under high injection actually reduces the quantum
efficiency and limit the power output. [C2469]
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"AlGaN based UV LEDs and high frequency transistors"
We discuss the recent advances in UV optoelectronic and high frequency electronic devices based on the
AlGaN material system. The paper addresses the physical, electrical and optical properties of the material
system and how they impact the device performance. We also describe the innovative approaches that lead to
the solution of the growth and processing problems and thus enable the fabrication of high efficiency
optoelectronic and electronic devices. [C2470]

"Electronics on plastic: A solution to the energy challenge, or just a pipe dream?"
For over 50 years, conjugated organic compounds have been recognized as an important class of electronic
semiconductor materials, with potential application to light emission and detection. Very recently, these materials
have been shown to generate extremely high efficient white light, and can also have high detection efficiencies.
Due to their very low cost and low deposition temperatures, this suggests that organic thin film semiconductor
light emitting diodes and solar cells may present a practical solution to mankind's greatest challenge: the use
and generation of low cost renewable, and largely pollution free energy. In this talk, I will address both the reality
and fantasy of this suggestion. While organic thin film devices can have extremely high performance, they also
suffer from shorter operational lifetime than conventional semiconductor (e.g. silicon) devices. And, although their
low cost has yet to be proven in large scale manufacturing environments, the potentially unlimited promise of this
materials class is driving a substantial global research effort to determine their ultimate applicability to meeting
our energy challenges. [C2471]

"Electroluminescence transient of polymer light emitting diodes: field dependence of overshoot and
time delay"
Transient electroluminescence is widely used to obtain the effective mobility of carriers in single layer polymer
light emitting diodes (PLEDs). We monitor the shape of the pulse mode electroluminescence (EL) of PLED with
two different active layers viz. a new polymer derived from Bispyrrole (AVPV) and poly [2-methoxy-5-(2'-
ethylhexyloxy)-p-phenylene vinylene] (MEH-PPV). We show that the occurrence of EL overshoot at turn-on and
the transient shape is crucially dependent on the field and the cathode used. We argue that the apparent
mobility depends on the injection efficiency of the cathode probably due to the variation in the degree of electron
participation in the evolution of electroluminescence. The shape of the EL transient is dependent on the material
and electrode combination due to the competition between dispersive transport and relaxation of carriers within
the density of states. An anomalous dependence of mobility on field is observed when calcium is used as the
electron injecting contact. Our results indicate a possible role of hot carrier dynamics in defining effective time
delay in EL onset. In addition, field independence of time delay in the high electric field regime has been
attributed to the tunneling of hot carriers directly to the transport states of the active layer instead of transport via
the intermediate interfacial and bulk trap states within the energy gap of the conjugated system. [C2472]

"Buck-Boost Converter Associated with Active Clamp Forward Converter for PV Power System"
This paper presents an LED lighting system with a PV source. The circuit structure of the proposed system
adopts buck-boost converter associated with forward converter. In this research, buck-boost converter is used
as a charger for charging battery, and forward converter with active clamp circuit is adopted to drive LED
lighting, and to respectively recover and reset energies stored in leakage inductor and magnetizing inductor of
the transformer. To simplify the circuit structure, switches of two converters are integrated with a synchronous
switch technique. With this approach, the proposed system has several merits, which are a less component
counts, lighter weight, smaller size and higher conversion efficiency. Compared with the conventional converter
with hard-switching circuit, the proposed one can improve conversion efficiency of 6% and achieve efficiency
about 82% under full load when the proposed system is working in the driving LED condition. Experimental
results obtained from a prototype with the output voltage of 10 V and output power of 20 W have verified its
feasibility. [C2473]

"Opto-Mechatronic System Design of the LED Projector by Using Brushless DC Motor"
This paper will propose a possible mechanism design of LED projector. The opto-mechatronic system will be
studied. The analytical scheme of optical path will be described in detail. As compared with the other light
sources, laser light usually has many advantages: higher brightness, higher directionality, pure monochromatism,
and higher coherence. However, the LED device does not have these advantages. Therefore, this paper will
develop the mechanism to project LED light to target screen. Biconvex lens and hexahedral mirror are used to
focus the LED light into one spot on the target screen. Brushless DC Motor is used to rotate the mirror to
provide the required projection. [C2474]
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"Electroluminescence of silicon nanoclusters excited by tunneling carrier injection"
In the present paper, we present an electroluminescence (EL) model for a tunneling carrier injection light-emitting
diode based on insulator-embedded Si-nc. [C2475]

"Fabrication of transparent single wall carbon nanotube films with low sheet resistance"
We developed a very simple protocol to make SWCNT-network films, and fabricated transparent electrodes with
low sheet resistance based on this method. The development of organic light-emitting diodes based on
transparent SWCNT anode is under progress. [C2476]

"Determination of LED die strength"
LED (Light Emitting Diode), converting the electron current into the light through the p-n junction of
semiconductor diodes, has recently gained popularity worldwide. The high-power LEDs are found in a number of
applications to high-volume consumer markets, such as illumination, signaling, screen backlights, automotives
and so on. In these applications, the high-power LED packages would be subjected to mechanical, thermal, and
environmental loadings during manufacturing processes and services. The strength of LED dies, cut from wafers,
has to be determined for the design need in order to assure good reliability of the packages in manufacturing
and service. The objective of this study is to determine high-power LED die strength with size of 1 times 1 times
0.1 mm by point-load test (PLT) and line-load test (LLT) associated with a plate-on-elastic-foundation
configuration. The finite element analysis and the related stress formulation are used to correlate the failure force
of the tests to die strength. It is found that the good consistency of the strength data (~1.3 GPa) with a minor
scatter from both the point- and line-load tests is for the specimens failed on chip surfaces, but not for the ones
(-1.2 GPa and -0.6 GPa, respectively) failed on the ground surfaces. The inconsistency of strength data from
both tests for failure on ground surfaces is found due to edge chipping, observed by scanning electron
microscopy. As a result, it can be confirmed that the LED die strength has been successfully determined by
these feasible and reliable test methods. [C2477]

"Wafer level encapsulation process for LED array packaging"
Solid-state lighting (SSL) using high brightness light emitting diodes (HB-LEDs) is the emerging trend for general
lighting applications. It is expected a substantial portion of conventional incandescent and fluorescent lighting will
be replaced by SSL in the next 5-10 years. There are two major factors controlling the propagation of HB-LEDs
for SSL applications. One is the optoelectronic efficiency and the other is the cost. Both factors are closely
related to the packaging of LEDs. Currently most LEDs are packaged on an individual component basis. Such a
component level packaging process has relatively low throughput. Consequently it is more difficult to implement
automation for large scale mass production, which is a critical element for low cost manufacturing. Therefore, a
more efficient packaging process is in demand in the LED industry. In the present study, a wafer level
encapsulation process for LED array packaging is developed. The silicon wafer is pre-fabricated with a pattern
of grooves which serve as stoppers for epoxy flow in the subsequent encapsulation process. Epoxy encapsulant
is dispensed from a syringe onto the wafer, and then is cured by UV light to complete the encapsulation
process. This process can be easily automated and, hence, may increase the production throughput and reduce
the manufacturing cost of LED packaging. In order to optimize the quality of this newly developed encapsulation
process, there are several design and processing considerations to be investigated. These include the volume of
encapsulant, the geometry of grooves, and some epoxy dispensing and curing parameters. A prototype with
encapsulated LED arrays on a silicon wafer will be illustrated. Detailed discussion on those critical processing
parameters will be given. [C2478]

"A Balancing Strategy and Implementation of Current Equalizer for High Power LED Backlighting"
This paper presents a current equalizer to balance the driving currents for high power LEDs (light emitting
diode). The proposed strategy combined PWM strategy and digital dimming control to achieve the same
illumination for each driven diodes. To obtain the same average current, the duty cycle of LEDs is modulated
according to its current amplitude instead of traditional current amplitude adjusting. Complete mathematical
analysis and design considerations are detailed. The experimental results are close to the theoretical predictions,
and the measured tolerance errors are all below 4%. [C2479]

"A novel current driving method using organic TFT pixel circuit for active-matrix OLED"
A novel current driving pixel circuit for active- matrix organic light-emitting diodes (OLEDs) based on organic
TFTs (OTFTs), is presented and verified by HSPICE simulation. The simulation results show that the proposed
pixel circuit, which is a current-mirror structure consisting of five organic TFTs and one capacitor, has current
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nonuniformity of less than 2.5% throughout the entire data range. Also, variation in OLED current due to
threshold voltage degradation of organic TFTs is effectively compensated to reliable values. [C2480]

"Charge trapping levels in vacuum deposited poly (vinylidene fluoridechlorotrifluoroethylene)
copolymer thin films"
Thermally stimulated discharge current (TSD) behaviour of vacuum deposited polyvinylidene fluoride-
chlorotrifluoroethylene copolymer films (~ 10000 A) has been studied as a function of polarization field (1.0 x 103-
2.0 x 104V/cm). The TSD spectra of these films show a single relaxation peak whose charge and peak current
vary non-linearly with the polarization field. The origin of the relaxation peak has been attributed to the migration
of the charge carriers, injected from the electrodes, at the macroscopic distances and their subsequent trapping
at energy levels lying ~ 0.48 eV. [C2481]

"Improved efficiency of Organic Light Emitting Diodes by doping of hole transport layer"
The electrical doping process in OLED has been investigated by doping of 0.4 wt % of 2,3,5,6- tetrafluoro-
7,7',8,8' -tetracyano-quinodimethane( F4-TCNQ) in hole transport layer (alphaplusmn-NPD). The OLED devices
with a structure of ITO/pure:doped alpha-PD/Ir(ppy)3:CBP/BCP/Alq3/LiF/Al were fabricated using this
combination of HTL with green emitting electrophosphorescent material Ir(ppy)3doped in CBP. The J-V-L
characteristics and device efficiencies with and without doping of HTL has been measured. It was found that the
doping increases the device current and device efficiency at lower applied voltages. [C2482]

"Investigation of photoluminescence degradation and OLED device of a new polysilane"
Polysilanes are sigma conjugated polymers with a Si back bone which shows emission in ultraviolet (UV).
Earlier, we had fabricated polysilane devices based on poly[bis(p-butylphenyl)silane] (PBPS), poly(n-
octylphenylsilane) (PS-8) and several other polysilanes [1]. Among these, PBPS and PS-8 devices had a low
turn-on voltage. In this work, we have compared photoluminescence degradation and device characteristics of
PBPS, PS-8 and a new polysilane, poly[(p-n-butylphenyl)(n-octyl)silane] (P-8). These three polysilanes allow us
to systematically investigate the effect of the side groups attached to the Si chain. We find that the presence of
alkyl chain drives the emission to deeper UV, whereas phenyl group yields a greater stability. [C2483]

"The effect of ITO surface energy on OLED electrical properties"
Two simple empirical models are proposed in order to relate the ITO surface chemical physical properties to the
OLED electrical behaviour. Two different organic active layers have been deposited over the ITO substrate:
evaporated small organic molecule or spun polymer. In the first case it has emerged that the device current
depends on the ITO surface energy through an exponential law, while in the second it is the anode potential
barrier that is influenced by the surface energy decreasing. These models allow to tune the device electrical
characteristics changing the materials technological features. [C2484]

"Fabrication of WOLED by blue florescent host doped with red phosphorescent dyes"
A lot of efforts have been made to develop WOLED such as using single layer structure and multilayer structure
in which different florescent and phosphorescent dyes are mixed which finally gives white light. As
phosphorescent emitter system can harvest both singlet and triplet excitons, so WOLEDs based on these
emitters have highest reported efficiencies but still the limited stability and life time of blue triplet emitter such as
Firpic pose a drawback on efficiency and life time of WOLEDs. Therefore the high efficiency and color stability of
WOLEDs depends on the use of blue florescent with green or red phosphorescent dyes. In the present work
florescent Zn(hpb)2is taken as a host. It emits greenish blue color with broad PL spectrum which covers region
from 448 nm to 500 nm. In this host a yellow florescent i.e. rubrene and red phosphorescent i.e. [bis(2-2'-
benzothienyl) pyridinato-N,C3) (acctylacetonate) iridium(III) dopents were mixed to give white color. The structure
of the device is ITO/alpha-NPD (30 nm) / Zn(hbp)2: 0.1% Ir(acac): 0.01% rubrene (25 nm)/BCP (6nm)/Alq3(28
nm)/LiF (lnm)/Al (100 nm)was fabricated and then characterized. Organic layers were deposited in high-vacuum
(10-6Torr) by thermal evaporation of the required organic material onto a cleaned indium tin oxide (ITO) coated
glass substrate. Finally a LiF buffer layer and Al cathode were vapor deposited onto organic films. The EL
spectrum of the device shows four peaks at 443 nm, 511 nm, 606 nm, and 660 nm. This indicates that EL of this
device almost covers the visible region i.e. from 400 nm to 700 nm. The doubly doped emissive layer device
exhibits white emission having CIE co-ordinates (0.27, 0.28) and maximum brightness 2280 cd/m2. [C2485]

"The effect of spatially distributed electron and hole blocking layers on the characteristics of
OLEDs"
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The recombination probability and hence the maximum light intensity of OLEDs largely depends upon the
controlled injection of charge carriers and their confinement. In single layer OLEDs, recombination of carriers is
highly affected due to quenching effects at cathode. In multilayer OLEDs, effective use of blocking and emissive
layers provides better recombination of charge carriers leading to improved electroluminescence, and high
efficiency. In the present work, a study has been made on the effect of spatial distribution of electron and hole
blocking layers in single layer and multiple quantum well structures on current, voltage, luminance, and efficiency
of devices. [C2486]

"Enhancement of light out-coupling efficiency of organic light-emitting devices by anti-reflection
coating technique"
We report significant enhancement of light out- coupling efficiency in organic light-emitting devices (OLEDs) by
means of anti-reflection coating of magnesium fluoride (MgF2) on the backside of glass substrate. OLEDs were
fabricated employing the green electrophosphorescent material fac tris (2- phenylpyridine) iridium [Ir(ppy)3]
doped in 4, 4', 8-N, N 8-dicarbazole-biphenyl (CBP). Single- layer MgF2with the thickness of lambda/4 was then
vacuum deposited on the backside of glass substrate of OLED. [C2487]

"Fabrication of organic light-emitting devices by oblique angle deposition technique"
OLEDs based on small organic molecules are generally fabricated by thermal evaporation techniques at normal
angle of incidence. We report the fabrication of OLEDs using oblique angle deposition technique. Current density
and luminance versus voltage characteristics were studied and it was found that OLEDs fabricated with oblique
angle deposition technique showed improved light output intensity. This improvement in the performance of
OLEDs fabricated by oblique angle deposition technique is discussed. [C2488]

"Optical data bus technologies for automotive applications"
This paper deals with state of the art and next-decade technologies for optical data buses in automotive
applications. Nowadays, optical data buses in automotive applications are almost exclusively used in the
infotainment domain, MOST (Media Oriented System Transport). Current data rates are in the order of 20 Mbit/s.
Consequently, the use of LEDs and polymer optical fibers (POF) is sufficient. The next generation of these
optical buses has to operate at about 150 Mbit/s. Therefore, the LED/POF solution has reached the uttermost
limit of operation. For higher data rates, alternative solutions have to be found: The LED as transmitter has to be
replaced by a vertical surface emitting laser (VCSEL), and plastic fiber (POF) will have to be substituted by
polymer-cladded silica (PCS) fiber. Due to the inherent fact that, as a result, the fiber diameter is reduced, the
detector area of the well-known Silicon photo diodes can also be reduced greatly. As a consequence, data rates
can be extended into the Gbit/s-region. This situation then enables us to use the system for sensor applications
as well, including safety-relevant operations like drive by wire, break by wire and engine management, and may
at last lead in the coming decades to autonomous driving. [C2489]

"Optoelectronic Tweezers for Manipulation of Cells and Nanowires"
Optoelectronic tweezers (OET) is a new optical manipulation technique to trap individual particles with sizes
ranging from tens of nanometers to hundreds of micrometers [1]. Using optically-controlled dielectrophoretic
force, OET enables complex, dynamic manipulation functions using light intensities up to 100,000 times lower
than that of conventional laser tweezers. This paper will review the principle of the OET, and highlight recent
advances in manipulating semiconductor nanowires and biological cells in culture media. [C2490]

"New Approach for Passivation of Ga2 O3 -In2 O3 -ZnO Thin Film Transistors"
We successfully integrate the Ga2O3-In2O3-ZnO (GIZO) thin film transistors (TFTs) under conventional dry
etching and passivation process using a novel capping layer. The passivated TFT shows a superior stability
performance which has the threshold voltage shift of less than 0.6 V at 3 uA and 60degC in 100 hours. This is
very promising results for applications in driving TFT for large area active matrix OLED display. [C2491]

"Matching Application-Specific Frontplanes With Generic Backplanes"
Beyond displays, large-area flexible electronics face a fragmented market. To explore new applications even
only in the laboratory their fabrication must be simplified. One route is to interface application-specific
frontplanes, commercially available or custom-fabricated, with generic active-matrix backplanes. This survey
identifies applications that can be demonstrated by this approach, at least at the laboratory level. The feasibility
of such demonstrations depends much on the technique that is available for frontplane-to-backplane alignment
and attachment. If alignment tolerances are unimportant or generous lamination often is a straightforward
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technique. Applications that need accurate alignment, or interfaces that contain thin layers, demand fabrication as
fully-integrated structures. [C2492]

"Development of a Plural Colorimeter Module for Urinalysis Strip Readers"
An optic module system is developed adopting multiple colorimetry units for the measurement of multi-pad
urinalysis dipsticks. Multiple photometry system instead of moving mechanisms has the advantages of system
reliability and simplicity as well as economic aspects due to the recent development of economic color light
emitting diodes and stable photo sensors. An integration amplifier with programmable integration time, a current
source circuit with selectable and stable current settings were connected through analog multiplexers to forty
light emitting diodes for illumination and twelve photo transistors for reading each strip pad. All the circuits are
controlled by a microprocessor through a simple set of serial communication commands. The detectability is
eighteen times better than the minimum color difference of the test grading which is 0.013 in urobilinogen in the
color space defined in this paper. [C2493]

"Development of a postural supporting device using an adaptive and learning balloon actuator-
sensor system"
In this paper, a postural supporting device using a balloon actuator-sensor system (BASS) is proposed for the
person with disability who is unable to move their body because of injury or disease. The BASS is able to control
the position and stiffness adaptively using an adaptive learning impedance controller. The pneumatic actuator
has excellent compliance and flexibility, therefore that is good for the human-mechanical system. However, it
also has nonlinearity, hence high precision control is difficult. Therefore, in this paper, the CMAC-PID control
scheme is installed. The control performance of the BASS is evaluated by the control experiment. [C2494]

"Optimized design of an AOI illuminator"
This paper investigates an illuminator for automatic optical inspection (AOI) machine. The structure of the
illuminator was determined first, the illuminator composed three light emitting diode (LED) array sources; the
color and the radiation angle of each LED array source are different. Then, the irradiation model of the
illuminator was established according to the structure. Finally, the dimensions of the illuminator were optimized
based on the irradiation model. Several experimental results show that the illuminator can improve the stability
of the AOI. [C2495]

"Development of Indwelling Wireless pH Telemetry of Intraoral Acidity"
A wireless intraoral pH telemetry system for salivary and plaque pH measurement was developed and examined.
The actual size of intraoral pH telemeter unit is 8 mm x 16 mm x 2 mm including a rechargeable battery for more
than 24 hours measurement. The unit was covered with polyurethane for waterproofing and was applied to the
exterior teethridge of a volunteer. The intraoral acidity of the volunteer was successfully measured without
interfering his daily life such as eating, drinking, speaking, and sleeping. The accumulated data in the telemeter
unit was transferred to a light emitting diode on the surface of the unit and the emitted light was detected,
decoded and transferred to the personal computer and analyzed. [C2496]

"Work in progress-Multidisciplinary laboratory for development, design and consumer testing of
marketable residential LED luminaires"
Electrical engineers and architects collaborate in 'real life'. In the university, this rarely happens. This paper
presents novel approaches to a laboratory that brings electrical engineering and architecture students together.
Lawrence Technological University is participating in the 'Solar Decathlon 2007' international competition.
Lighting is a critical part of this competition and 'lighting energy use' is one of the ten competitions. The designed
house will have varying lighting requirements, and innovative energy conserving lighting approaches are
required. The LTU laboratory facility will eventually have several stations known collectively as 'The Lighting Lab'.
Electrical engineering students work on the technical aspects of light measurement and the design and
manufacturing of luminaires, whereas architecture students work on designing esthetically pleasing lighting
luminaires that meet the illumination requirements. Equipment in the lab includes various luminaries, lamps, an
artificial sky fixture, a direct beam sunlight simulator, light meters and demonstration displays. Students become
familiar with direct/indirect light sources and conventional and low-voltage lighting, and then develop how it can
be used for task, decorative and general lighting. A focus for research is the study of LEDs [light emitting
diodes]. LED luminaries require further development to provide required illumination at work surfaces in an
esthetically pleasing way. [C2497]
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"Utilising noise effects on infrared pattern reception for position estimation on a grid plane"
In this paper we present a way to locate the position of a moving target on a grid plane of about 15 square
meters with an estimation error of less than half of the grid node distance. The estimation method is based on
the success rate that the infrared patterns transmitted from two constant positions is received by the moving
target. Several aspects of the reception such as the number of the expected, scrambled or out of order patterns
that are recognised are considered. They are all playing an important role in determining the coordinates of the
target. An ultra low cost system architecture based on commercial components is presented. A proper carrier
filter of 1 MHz centre frequency is also studied in order to achieve fast coordinate estimation. The accuracy of
the position estimation algorithm is also discussed with respect to the effect of the grid node distance. [C2498]

"Applicatioon of Biological Signal to the Expressions of Robotic Emotions"
Studies on robotic emotions were mostly focused on facial expressions. However, in human emotion
recognitions, biological signals were effectively applied in use. In this paper, we clarified the utility of biological
signals as a way to express robotic emotion. We designed facial expressions and set up biological signals
(heartbeat, respiration) to apply to the facial LED interface for expressing emotions. The results from two sets of
experiment demonstrate that biological signals are closely connected to an arousal level and intensity of emotion.
It also can be a distinctive element for emotion expression which is deficient only in facial expression. [C2499]

"Emotional Network Robot (Netoy)"
This paper presents an emotional network robot, Netoy. Netoy has the following features and functionalities:
emotional expression (LED & arm, cyber character, sleeping lamp); information service (weather, news, audio
book, clock); entertainment service (music streaming, MP3 play, motion talk); and private secretary service
(voice messenger, morning call). [C2500]

"State-of-the-Art Photonic Nanostructure Devices"
Semiconductor photonic nanostructures, i.e. photonic crystals (PCs) and high index contrast structures (HICs),
have become worldwide topics in this decade. They strongly control light emission and propagation, and so
allows novel phenomena and device applications. PCs are artificial muIt i-dimensional periodic structures whose
period is of the order optical wavelength. Through active studies in these 20 years, their fundamental theory and
fabrication techniques have been established, and now they are widely used as tools in other topics of photonics
physics and optoelectronics, e.g. nanolaser and cavity QED, efficient light extraction in LEDs, high-power single
mode VCSELs, slow light and optical buffering, nonlinear photonic switching, negative refractive optics. HICs
have simpler structures and optical characteristics. They are particularly attracting attention in the field of Si
photonics. This presentation reviews some of our research activities on these topics. [C2501]

"Microcontroller-based quadratic buck converter used as led lamp driver"
This paper presents a new proposal for driving LED lamps through the use of a micro controlled quadratic buck
DC/DC converter. The main focus is to improve the LED driver's characteristics using the microcontroller
PIC16F873A, thus achieving greater durability and efficiency. Mathematical analyses and experimental results
are presented in this paper. [C2502]

"Zeta DC/DC converter used as led lamp drive"
This paper presents a new proposal of LED lamp driver using the ZETA DC/DC converter. The main focus is to
improve the LED drive characteristcs using the DC/DC converter ZETA, therefore, greater durability and
efficiency can be achieved. Through the result experimental it is possible to verify the performance of the
converter as well as the luminous efficiency of the LED Lamp. [C2503]

"Low stand by power, self oscillating power supply"
A design has been made of a low stand by power oscillator, which can be used off a rectified 230 V grid. Stand
by powers lower than 0.2 W are obtained. The oscillating mode is obtained using the capacitance of the power
MOSFET. The supply operates at a wide input voltage range. [C2504]

"The electrical characteristic of commercial GaN blue light emitting diode"
In this paper, we use the commercial sample of GaN blue light emitting diode (LED) with its electrical
characteristics studied in details under wide range of temperatures from (100-440 degK). [C2505]
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"Effect of P-type cladding layer and P++-GaN layer of InGaN/GaN MQWs blue LED"
In this work, we modified the p-type epitaxy structure to improve the p-type metal-semiconductor ohmic contact.
Further, we investigated the electrical and optical properties by adjusting the p-type cladding layer structure in
the InGaN/GaN MQW samples. [C2506]

"Optical and electrical properties of Al/ZnO-nanocomposite/Si n-p diodes"
The electrical properties of Al/ZnO-nanocomposite/pSi n-p heterojunction diodes and optical properties of ZnO
nanostructures on (100)Si substrates in polystyrene-acrylic acid diblock copolymers, are reported. [C2507]

"Design and characterization of a gain-enhanced floating gate-body tied photodetector in Silicon on
Sapphire CMOS"
In this work, we report on the design, fabrication and testing of a photoreceptor in silicon on sapphire CMOS with
an unprecedented responsivity of 250,000 A/W operating with a bias of only a few hundred millivolts at room
temperature. The device consists of a floating gate-body tied MOS transistor with a low-threshold channel
doping, but with a modified body structure that amplifies the gain of the device by as much as a factor often.
[C2508]

"Light emitting diodes on glass and silicon substrates fabricated using novel low temperature
hydrogenation-assisted nano-crystallization of silicon thin films"
Nano-porous silicon films have drawn significant attention for the realization of light emitting diodes on silicon
substrates. We report a novel low temperature fully radio-frequency plasma hydrogenation assisted process to
realize light emitting diodes on glass substrates. Such devices can be of great importance for lighting
applications, as an alternative approach for organic LED's or I-V compounds. The process outlined in this paper,
can be used to realize large area light emitting diodes on inexpensive substrates. All the processing steps
remain below 450degC fully compatible with normal glass substrates. [C2509]

"Gallium nitride nanowire devices-fabrication, characterization, and transport properties"
Gallium nitride nanowires offer a great deal of potential as they poses unique material properties like wide direct
bandgaps, radiation hardness, mechanical and chemical stability. We have demonstrated nanoscale devices
made from GaN nanowires utilizing only conventional batch microfabrication techniques. Nanowires were
dielectrophoreticaly aligned to achieve large number of reliable devices. [C2510]

"Integrated CMOS photo-transistor array for visual light identification (ID)"
The integrated CMOS photo-transistor array has been developed for visible light 1D system. And the photo-
transistor is selected by CCD image and C software in order to separate the signals from multiple light sources.
[C2511]

"Relating electrical and computer engineering to the high school classroom"
In this work, examples from educational programs targeted at high school students and teachers were
implemented. The aims of this paper were both to enhance their understanding of how electronics technology
works by an intuitive, rather than a mathematical approach, and to raise consciousness of and interest in
electronics technology while demonstrating the relevancy of high school course subjects by showing their
application to "real-world" electronics. Some suggestions on how the results of current research can be used for
the same purposes were also offered. [C2512]

"An experimental comparison of nonholonomic control methods: Automatic parking benchmark"
This paper presents several experimental results for typical nonholonomic control methods. Although numerous
nonholonomic control methods have been proposed, few is known about the advantages and disadvantages of
each method. So in this paper an automatic parking system is used as a benchmark to test several typical
nonholonomic control approaches experimentally. The emphasis is put on the applicability and control
performance. [C2513]

"Development of high precision X-Y stage using for production and inspection equipment of
organic electro luminescence display"
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There is an increasing requirement for controlling linear motion from several ten nanometers to a few hundred of
millimeter strokes in the area of the organic electro luminescence display (OLED) production and inspection
equipment. The requirements of the high precision X-Y stage are low trajectory following error and high
positioning accuracy. To satisfy these requirements, it has to be designed with the minimum velocity ripple and
maximum acceleration. In this work, plane type X-Y stage having air bearing guide system is proposed, where
each axis using linear motor is mounted on the slotted guide beam, isolation system and control system are
used for performance requirement. The developed high precision X-Y stage is verified by performance test. From
the performance test, moving stroke is 730mm(X-axis) and 920mm(Y-axis), repeatability is plusmn100 nm (X-
axis) and plusmn150 nm(Y-axis), straightness is plusmn2.6 mum (X-axis) and plusmn0.9 mum (Y-axis), flatness
is +2.3 mum (X-axis) and plusmn0.4 mum (Y-axis), velocity ripple is 0.19% (X-axis) and 0.47% (Y-axis) at 50
mm/sec at each direction, and in position stability is plusmn69 nm (X-axis) and plusmn59 nm (Y-axis). [C2514]

"Assistance system for designing mirrored surface using projector"
We propose a system with camera and projector to show specular reflection of surrounding environment on the
real object. At first, active shape measurement with pattern light projection is performed to obtain precise shape
of the object rapidly. Then, rendered specular pattern using the shape information is projected on the real object.
Our system also recognizes the status of work operated by the designer, and shape measurement and
visualization are done only when the worker wants to evaluate the shape. The view point of the evaluator is
measured using LED marker and spherical mirror, and the projected reflection pattern is adjusted for the
viewpoint adequately in realtime. [C2515]

"An automatic inspection system for hologram with multiple patterns"
We propose an automatic inspection system for hologram with multiple patterns. The system hardware consists
of illuminations, camera, and vision processor. Multiple illuminations using LED are arranged in different
directions to acquire each image of patterns. The system software consists of pre-processing, pattern generation,
and pattern matching. The acquired images of input hologram are compared with theirs reference patterns by
developed matching algorithm. To compensate for the positioning error of input hologram, reference patterns of
hologram for different position should be generated in on-line. We apply a frequency transformation based CGH
(computer-generated hologram) method to generate reference images. For the fast pattern matching, we also
apply the matching method in the frequency domain. Experimental results for hologram of Korean currency are
then presented to verify the usefulness of proposed system. [C2516]

"Design of an organic TFT pixel electrode circuit with enhanced current programming method for
active-matrix OLED displays"
This paper presents a novel driving scheme for AMOLED displays using a current mirror structure. For future low
cost displays, the results are based on soluble-processed OTFTs. Since the characteristics of soluble-processed
OTFTs are poor compared to pentacene-based OTFTs, the output current levels are controlled by adjusting the
ratio of device dimensions. The simulation results show reliable uniformity between input data and OLED current.
Also, successful compensation of OLED current due to threshold voltage variation is also shown. [C2517]

"Integrated solid-state optoelectronic sensor system for biochemical detection and quantification"
Solid-state optoelectronic sensor, based on a novel concept of integrating steady-state (SS) and time-resolved
measurements (TRM) in a miniature multi-spectral filterless design, capable of detection and quantification of
several important analytes, is presented. Light-emitting diodes (LED) and wavelength-selective photodiodes (PD)
covering the entire range of wavelengths from UV to near-IR are used for excitation and detection, respectively.
An artificial neural network (ANN) trained by signature chemical library data collected by the sensor, is used for
data classification. This library is periodically updated to include additional signatures and subsequent ANN
training. The experiments using experimental SS data combined with typical TRM data resulted in a
classification accuracy of more than 96% for 38 categories. For analytes with similar SS characteristics but
distinct TRM features, addition of lifetime data in ANN classification resulted in improved classification accuracy
by about 10% over SS data alone. Major progresses in the field of photodiode technology have led to realization
of a complete solid-state TRM system. [C2518]

"New bi-directional T-shaped triple gate n-type poly-si TFT by a low-temperature SLS-process for
reducing kink effects"
In this paper, the authors have proposed and fabricated a new bi-directional T-shaped triple-gate structure for
reduction of kink current in poly-Si TFTs fabricated by SLS crystallization method. The mobility of TFT parallel
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channel direction with laser crystallization direction is 169.87cm2/Vs and the mobility of TFT perpendicular
channel direction with laser crystallization direction is 64.28cm2/Vs respectively. The different channel structure
is used in the proposed device instead of using asymmetric gate channel length, and then the proposed bi-
directional T-shaped Triple-gate structure could be fabricated by normal LTPS process without any limitation of
device design rules. [C2519]

"Extraction efficiency enhancement of an OLED using surface plasmon resonance"
In this paper, organic light-emitting devices with non-planar and periodic structures, fabricated by e-beam
lithography, were demonstrated which exhibits improved extraction efficiency by coupling out the plasmonic
mode. Their optical characteristics were presented and analyzed. [C2520]

"Organic light emitting devices from OLED to organic laser diode"
We mention some significant progresses on organic light emitting diode (OLED), organic laser diode (OLD) and
organic field effect transistor (OFET). We discuss prospect of OLD based on recent developments of organic light
emitting devices. [C2521]

"Wettability patterning technology for organic displays"
We developed a simple and versatile patterning method for advanced organic displays with high resolution and
uniformity in large area. Our patterning method involves the optical formation of selective wetting regions, where
a regular array of functional polymer patterns is obtained by a standard spin-casting process. It is demonstrated
that polymeric semiconductors and light-emitting polymers can be patterned to produce periodic arrays with
feature resolution down to sub-micrometers using the selective wettability. This wettability-based patterning
technique of soluble functional polymers would be directly applicable for organic displays and plastic electronics.
[C2522]

"Real-time voltage controlled color tunable OLEDs"
Using the rare-earth and phosphorescent materials, voltage-controlled color tunable OLEDs has been achieved.
The mechanisms of color-tuning have been investigated. The color purity and efficiency of the tunable OLEDs
will be discussed. [C2523]

"Organic light-emitting devices for solid state lighting"
We present recent progress in developing efficient organic light-emitting devices and novel low-cost device
fabrication for solid-state lighting applications. [C2524]

"Advances of lighting technologies-From light bulbs to solid state light sources"
Major breakthroughs that took place chronically in the light source development are: the invention of
incandescence light bulbs, the invention of lasers, particularly semiconductor lasers, and the high-brightness
blue/white LED. Two of these represent the major advances in the lighting technologies. It is further shown that
what we called "nano-science and technology" today, had played a critical role in commercialization of these
great inventions. [C2525]

"High-performance passive-matrix OLED display by colour conversion method"
Highly power efficient white OLEDs for PM-OLED displays were developed. The operating voltage and the
power-efficiency of the optimised device are 6.4 V and 5.9 lm/W at 1A/cm2. The prototype PM-OLED display
with Advanced-CCM was made. [C2526]

"Advanced technologies for high quality LC display"
For achieving high quality LC displays, advanced-MVA mode was proposed to wide the viewing angle, 4-color
filed sequential method was utilized to increase the optical efficiency, and the local controlled LED backlight was
applied to much improve the contrast and lower the power consumption. [C2527]

"Analysis disadvantage of multimedia education"
In several years, multimedia teaching becomes more and more popular, because it is visualizing, attractive and
flexible to mobilize studying enthusiasm of students effectively and improve teaching efficiency. But now ire find
that there are more and more disadvantages about multimedia teaching, such as false cognition about the
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multimedia-aided teaching, neglecting reflection of student, describing too particularly for students. Our purpose
is to realize the advantages and disadvantages about multimedia teaching, and then know how to use it
effectively. [C2528]

"A Multidisciplinary Educational Board System for Microcontrollers: Considerations in Design for
Technically Accurate Custom-made Platforms"
This paper addresses the problem of assuring undergraduate engineering students' experiential learning within a
microcontroller-based laboratory, by means of a proper and accurate educational board system. The authors
focus on the challenges existing in custom-made educational platforms and present the design considerations
towards the development of a technically accurate multidisciplinary educational board system for
microcontrollers. [C2529]

"Study on an Indoor Tracking System Based on Primary and Assistant Infrared Markers"
An indoor tracking system based on primary and assistant infrared markers is presented in this paper. The
system can track the user's head in a large area with high stability and accuracy. And the price of the system is
very low. The novel assistant infrared markers with particular spatial characteristic and the primary infrared
markers with particular spatio-temporal characteristic are proposed, which can avoid the synchronization
between infrared markers and user system. Various numbers of users can be supported by the proposed system
and experimental result shows the effectiveness and robustness of the system. [C2530]

"8F-5 A Visualization Tool for High Intensity Focused Ultrasonic Field Using LEDs and Piezo-
Elements"
A tool for directly visualizing intense ultrasonic field is considered in this study, where a light emitting diode (LED)
is connected to a piezoelectric ceramic element. As the piezoelectric element generates electric voltage in
proportional to ultrasonic pressure applied to the element, the LED is turned on by the voltage. The sound
pressure is directly observed as a light intensity of the LED by human naked eyes. In this report, first, we
describe the principle of the sensor, then present a configuration of hydrophone based on the present method.
Second, visualizations of a focused field excited by a concave transducer and a standing wave field in an
ultrasonic cleaner are demonstrated using an array version of the proposed sensor. [C2531]

"Advanced liquid crystal displays"
This tutorial will describe the basic operating physics of transmissive and transflective TFT-LCDs. Methods for
improving the viewing angle, response time, color gamut, color shift, contrast ratio, and optical efficiency will be
discussed. [C2532]

"Title"
The following topics are dealt with: next generation photonics networks; liquid crystal displays; optical fiber
sensors and industrial applications; biophotonics and bioimaging; fibers and propagation; millimeter wave, mid-
infrared & nonlinear devices; fiber gratings & OCDMA; silicon photonics and high-speed devices; erbium-doped
and Raman fiber amplifiers; FTTH industrial forum; photonic integration; OLED; VCSEL; planar waveguide
devices; and high power fiber lasers. [C2533]

"A Virtual Keypad Based on Alternate Half-Field Stimulated Visual Evoked Potentials"
A virtual 8-key keypad has been designed and constructed to experimentally validate a new kind of noninvasive
brain computer interface (BCI). The principle of its operation is based on a technique of alternate visual half-field
stimulation, proposed recently by second of the authors. Microcontroller and DSP integrated circuits are used to
generate the signals driving light-emitting diodes for visual stimulation and to detect brain response in the EEG
signal. The EEG signal is measured from 3 electrodes placed on occipital part of the scalp using a battery-
operated amplifier and A/C converter. A Bluetooth chip is used to transmit the stream of measured data to the
processor. Tests of the keypad operation, involving 10 volunteers, show it is faster than conventional BCI devices
based on steady-state visual evoked potentials, reported so far in the literature. [C2534]

"ID recognition for museum tourists using infrared LED's"
An efficient ID recognition method is described that uses blinking patterns of an infrared light emitting diode (IR-
LED) and a camera with variable frame rates. The method provides real-time synchronization of simple
communication and high applicability and efficiency with its compact design in many cases. We focused on
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analyzing the blinking patterns of infrared light using an inexpensive web camera to acquire data with high rate
of accuracy. The major advantage of the proposed system is that any camera equipped with infrared light pass
filter may be used to recognize LED blinking. The recognized patterns may be used to identify the objects and
the users in museum environments. [C2535]

"Study on the Key Image Processing Technology in the Inspection of Packing Quality for Small-
Pack Cigarettes"
Image processing is a key factor in the inspection of packing quality by machine vision. Targeting the inspection
of packing quality for small-pack cigarettes in tobacco enterprises, this paper proposes a series of key image
processing techniques: a fast algorithm for small-pack edge collecting based on fast Hough transformation, an
online differentiating algorithm based on GLCM parameters, and packing-flaw detection based on SVMs, etc.
The key techniques are applicable to the inspection of external product-packing quality, and have engineering
referential value for constructing product inspection systems based on machine vision. [C2536]

"Control of meal support manipulator based on mouth open/close motions"
This paper describes meal support-equipment based on mouth open/close motions. The developed controller
was attached with the skin surface on the side of the mouth, and it could correctly recognize the mouth open
state performed by operation without confusion for the state of masticating something food or speaking words.
Next, suggested method was applied for operation of the meal support equipment. In the developed system, the
opened width of mouth to use for operation could be individually decided for the purpose of eliminating the
physical burden. The LED of all food trays automatically turned on and off in order at a constant period, and
user could select the food on the tray by opening the mouth at a moment when the LED illuminated. As for
manipulation of scooping food, it could be found that the spoon posture manipulated by human was able to be
divided into five processes, and the posture of the spoon equipped on the meal support manipulator was
planned emulating the obtained human's characteristics. [C2537]

"The Peripheral Display for Augmented Reality of Self-motion"
It is known that peripheral vision strongly contributes to the sense of self-motion, and that users of visual
displays with a narrow field of view often find it hard to experience such sensations fully. In this research, we
propose a peripheral display that augments the feeling of self-motion. This consists of simple displays that
stimulate the user's peripheral area of vision. By changing the stimulus on the peripheral display, the system
should be able to increase or reduce the user's sense of self-motion. In this report, we describe a prototype of
the display system and the result of its evaluation. [C2538]

"Wireless Localization Network for Ubiquitous Robotic Space: Approaches and Experimental Test"
This paper outlines research motivations of ubiquitous robotic space (URS) and provides concepts of wireless
localization networks, which are used for the navigation of indoor network robots and pedestrian. As components
of URS localization system, this paper introduces a calibration algorithm, coarse and fine localization systems,
and three key hardware equipments developed: StarLITE, Navi-guider, and UMVC. The StarLITE is a IR-LED
sensor, Navi-guider is a tethering system used for robot guidance, and UMVC is a multi-view camera. Based on
an experimental test, it will be shown that a UWB-based localization system can be reliably used for the
navigation of mobile robots and pedestrian in the ubiquitous robotic space (URS). [C2539]

"Collaborative Task Casting for Multi-Task Communication Robots"
This paper proposes a new task selection method for multi-task communication robots. As robot technology
improves, communication robots are being used in public places. These communication robots are meant to
perform patrol, promotion, or guidance activities in place of humans. When a communication robot is
implemented for multiple purposes, it is important that the robot be able to appropriately select its own tasks. In
this paper, we propose a collaborative task casting method to support communication robots when they are
selecting a task. We also describe the implementation of a task management system based on the proposing
method. This system takes into account global task achievement and balances task occupation to ensure that
adequate robot resources are directed towards each task. [C2540]

"System Design and Evaluation of the Robot Tactile Sensor Using the Microbending Fiber Optic
Sensors"
This paper describes the system design and the structural design to evaluate the tactile sensor using the
microbending fiber optic (MBFO) sensors. The small light emitted diode (LED) and charge coupled device (CCD)
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are used as a single light source and a light detector for the bundle of optical fibers respectively. And the
structure of this type tactile sensor which is composed of crossed fibers in the silicone rubber is very simple. And
the tactile sensor element using MBFO sensor is fabricated and the performance of this sensor is evaluated.
[C2541]

"A dynamic study of divergence extraocular muscle"
Vergence eye movements are the inward (convergence) or outward (divergence) turning of the eyes which
allows humans to view images in depth. Divergence is dependent on initial stimulus conditions whereas
convergence is not. This study will investigate if the forces of the extraocular muscles show a causal relationship
to divergence dynamics. The neural command to the brain is a four degree stimulus; however responses were
measured when the extraocular muscles experienced different forces. The results show the extraocular muscles
specifically the lateral and medical recti muscles have an influence on the dynamics of divergence eye
movements. [C2542]

"Mutual thermal effects of light-emitting diode with wafer-level packages"
Wafer-level packaged LEDs are useful for the high power applications such as back light unit (BLU) and general
solid state lighting due to the compactness and integrated fabrication process with Si-MEMS technology. In this
paper, thermal characteristics of wafer-level packaged LEDs with four multi-chips are investigated including
mutual thermal effects due to the adjacent chips using both serial and parallel measurement methods. [C2543]

"Comprehensive investigation of light emission of OLEDs: from absolute optical properties to the
purcell effect"
The dispersively absolute absorption coefficient and refractive index as well as the Purcell effect have been
theoretically and experimentally studied for optimizing the light emission properties of organic light emitting
devices. [C2544]

"Phosphor-free white-light light-emitting diodes based on InGaN/GaN quantum wells"
Two approaches for fabricating white-light light-emitting diodes are discussed, including the stacking of various
InGaN/GaN quantum wells for mixing into white light and the use of ll-VI nano-crystals for converting short-
wavelength photons into long-wavelength light. [C2545]

"Challenges in luminescent materials for lighting and medical applications"
In this paper, we will outline how new requirements have revitalised research on luminescent materials. Using
selected examples from applications in lighting and the medical field, we will show how materials science on
luminescent materials results in new and improved phosphors. [C2546]

"A stethoscope-mounted cardiac synchronizer"
As an aid to the diagnosis of cardiac function, a compact circuit was designed to attach to the head of a
physician's stethoscope and detect electrocardiogram R and T waves, indicating each by the brief flashing of an
L D. With feedback on electrical activity in the heart in parallel with acoustical feedback, a physician will have
greater ability to diagnose normal and diseased operation of the heart. The circuit was prototyped using a
custom multilayered board and surface mount components. More advanced versions are now being considered
in the forms of a full custom Integrated circuit and a PIC microcontroller. [C2547]

"Analysis of a small generator using flux tube method and MATLAB"
This paper analyzes the output characteristics of a small generator. The output circuit is connected to the series
of a resistance and an LED. The output voltage of the generator is calculated by the flux tube method. The
output current flowing through the LED is calculated by the MATLAB/Simulink. The validation of the results
obtained from this method is carried out by comparing the experimental results. [C2548]

"Development for new power white LED module with multifanctional printed-wiring board"
In recent years, white LEDs and the applications are attracting attention as a replacement illumination lamp for
the currently used fluorescent lamp, because white LEDs have several characteristics for low power
consumption, simplification of circuitry, and longer life. While further research and development for miniaturization
of lighting equipment and high discharge characteristics will be necessary in the immediate future. In this study,
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new multifunctional board specialized for three color power LED chips (red,green, blue) was developed, and
power white LED module was assembled using the board. Lastly, several electro-optic properties were
measured for new power white LED module. Based on these results, it was evaluated the power white LED
module has high discharge characteristic and high luminous efficiency. [C2549]

"Minor magnesium doping in P-type layer of InGaN/GaN MQW LED to enhance electrical and
optical properties"
In this study, the LED samples were grown by metalorganic chemical vapor deposition (MOCVD) on 430 mum-
thick c-plan sapphire substrates. The layer sequence consisted of a 25.0 nm GaN nucleation layer followed by a
2.0 mum-thick undoped GaN buffer layer, a 2.0 mum-thick Si-doped GaN conduction layer, a active region
composed of five 2.5 nm-thick In0.23Ga0.77N QWs separated by 12.0 nm-thick GaN barriers, followed by 15
pairs of Mg-doped AlGaN/GaN superlattice structure consisting of 3.0 nm AlGaN layers, and 3.0 nm GaN layers,
a 30.0 nm-thick Mg-doped GaN cap layer. Finally, a 10.0 nm Mg-doped GaN contact layer was grown on the
top of LED. [C2550]

"Can we fabricate efficient white-light InGaN/GaN quantum-well light-emitting diode without using
phosphors?"
We report some recent developments in all-semiconductor multi-color and white-light light-emitting diodes. The
potential of the development of phosphor-free all-InGaN/GaN quantum-well white-light light-emitting diode will be
evaluated. [C2551]

"Thermal Management of High-power White LED Package"
With the increasing luminous efficacy of light emitting diode (LED) and the successful fabrication of power high
brightness LED chip (HB-LED), solid state lighting using white HB-LED becomes feasible. A novel package and
thermal analysis based on ANSYS software for high-power white LED were presented in this thesis. Package
structures were optimized based on the result of thermal analysis. Considering cost and dimensional limitation,
the thermal structural optimization of LED was achieved. [C2552]

"Development of high efficiency green and deep green light emitters in piezoelectric group-iii
nitrides"
Green and deep-green light emitting diodes are still the weakest link in energy efficient Solid-State Lighting. We
analyze the limiting factors of the external quantum efficiency and summarize our approach of dislocation and
polarization control. [C2553]

"Light emitting diodes with extremely high extraction-efficiency for electroluminescence
refrigeration"
InGaAs light emitting diodes with extremely high light extraction efficiency are fabricated by monolithically
integrating the light emitting region with a suspended GaAs hemispherical lens. This design is being developed
for electroluminescence refrigeration applications. [C2554]

"High precision and high speed cutting of 4th generation OLED masks with LaserMicroJetÃ‚Â®"
A new micro-machining technology-the water jet guided laser, also called as LaserMicroJetÃ‚Â® technology-has
been developed for the manufacturing of sophisticated and heat sensitive OLED masks. [C2555]

"Direct Copper Bonded Ceramic Substrates for Use with Power LEDS"
The past years saw a marked increase in power density for packaged LEDs and also an increase in requested
lifetimes for the same modules. This leads to the need for substrate materials that show an improved thermal
conductivity and reliability over standard FR4 or insulated metal substrates. Direct copper bonded (DCB)
substrates offer a significantly lower thermal resistance and have already become the standard carrier for high
power, high voltage inverters and solid state relays. [C2556]

"Performance characteristics of a high resolution oncologic transformable PET in brain/breast and
whole-body modes"
A high resolution transformable PET camera for human research has been developed. It can be transformed
from whole-body mode (83 cm detector ring diameter, 13 cm axial FOV) to brain/breast mode (54 cm diameter,
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21 cm axial FOV). This flexibility allows more optimal imaging for more dedicated human research studies,
compared to commercial systems that are designed primarily for whole-body cancer imaging. The camera has
12 rectangular detector modules with gaps between modules which are small and remain constant for every
configuration. Each module has a large detection area of 13 times21 cm2and 3,168 BGO detector crystals of
2.68 times 2.68 times 18 mm3with built-in front-end electronics. The system has 38,016 BGO detectors and 924
PMT in total. The low-cost high-resolution PMT-quadrant-sharing (PQS) detector design was used for the
detection system. A fast LED cross-reference calibration method is used to maintain the PMT gain balance. To
improve the spatial sampling, the gantry rotates 30" with a fine step of 1"along with the high-speed electronics
and detector modules. The whole system (detectors, electronics, mechanics, and software) was designed and
fabricated inhouse. The performance characteristics are measured following the NEMA NU 2-2001 standard. 3D
acquisitions were collected without interplane septa in the system. The sensitivity is 4.2% for whole-body mode
and 9.2% for brain/breast mode with a Na-22 point source placed at FOV center. For brain/breast mode, the
transaxial image resolutions at 0, 10 cm are 2.7 and 4.0 mm; while for whole-body mode, the resolutions are 3.3
and 3.9 mm. The slice thickness resolution is 2.6 to 3.3 mm in brain mode. DOI reduction technique is applied
into the sinogram with the model- based Point Spread Function (PSF) obtained by Monte Carlo simulations to
achieve high-definition (HD), high uniform PET images. The improved image resolutions are 2.9, 3.3 mm in
whole-body mode at the location of 0, 10 cm o- ffset. A coincidence window of 13 ns collects 93% of the trues.
The scatter fraction is 48% in brain mode. The maximum noise- equivalent count rate (NECR) is 34 Kcps at 4.6
KBq/cc for the brain mode and 20 Kcps at 5.6 KBq/cc for whole-body mode with the 70-cm NEMA NECR
phantom. The convertible lead shield is being redesigned for higher NECR in whole-body mode. [C2557]

"Resonant energy transfer due to exciton-exciton interaction in the strong coupling regime in Hybrid
InGaN Quantum Wells"
Resonant coupling of excitons in strongly confined hybrid perovskite conjugated to InGaN quantum wells is
observed. Temperature and time-resolved-photoluminescence (PL) reveal 10 times enhancement of
recombination lifetime in strong-coupling regime due to resonant energy transfer. [C2558]

"3D integration of heterogeneous MEMS structures by stamping transfer"
We propose an integration method of heterogeneous micro-electro-mechanical-system (MEMS) structures by
liftoff and stamping transfer using a poly-(dimethylsiloxane) (PDMS) sheet. Silicon structures fabricated on
multiple wafers were lifted off by PDMS sheets, and integrated onto a single wafer by the stamping transfer with
high yield (>90%) and high accuracy (position error <500 nm). A two-dimensional (2D) integration and three-
dimensional (3D) assembly of pyramid-like/inverted pyramid-like structures were demonstrated by our method.
These demonstrations prove that our method enables us to integrate process-incompatible heterogeneous MEMS
structures onto a single wafer. [C2559]

"A Sub-μA fast-settling current-programmed pixel circuit for AMOLED displays"
Current-programmed active matrix organic light emitting diode (AMOLED) displays have been valued for their
immunity to spatial mismatch, differential aging, and temperature variation. However, the long settling time
particularly at small current levels and large parasitic capacitance can be a constraint. This paper presents a new
current-programmed pixel circuit that improves the settling time while preserving the stability of current
programming. The pixel circuit was fabricated in amorphous silicon technology. The settling time of the new pixel
circuit can be as low as 20 mus whereas the settling time of conventional current-programmed pixel is more than
2 ms. [C2560]

"Thermal Analysis of LEDs for Liquid Crystal Display's Backlighting"
This paper investigated the thermal design of the light emitting diode (LED) onto the board and its packaging.
The LED was a 6-lead MultiLED with 3 chips designed for LCD backlighting and other lighting purposes. A 3D
finite element model of this LED was built up and thermal analysis was carried out using the multi physics
software package, PHYSICA. The modeling results were presented as temperature distributions in each LED,
and the predicted junction temperature was used for the thermal resistance calculation. The results for the board
structure indicated that (1) removing the foil attach decreased the thermal resistance, (2) Increasing the copper
foil thickness reduced the thermal resistance. Package design indicated that the SMT designed LED with
integrated slug gave lower thermal resistance. Pb-free solder material gave lower thermal resistance and
junction temperature when compared with conductive adhesive. [C2561]

"New sandwich type detector module and its characteristics for dual x-ray baggage inspection
system"
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Using two phosphor screens based on Gd2O2S:Tb and linear array 16 channel photodiodes, new dual-energy
detector was designed and fabricated for X-ray baggage inspection system. By simulation, we derived optimum
detector structure and proved that the combination of Lanex regular for LED and Lanex fast-B for HED with 1.5
mm copper filter in the HED had the same performance as a commercial dual-energy detector. After fabrication
of our own designed linear array photodiode and data acquisition, X-ray test was performed at the condition of
140 kVp /0.8 mA and Z-map was derived using two phantoms of aluminum and acryl. As a result, the phosphor
screen coupled detectors showed better uniformity property and similar separation ability as the commercial one
provided. [C2562]

"An all-fiber-optic confocal interference microscope using low-coherence near-infrared light source"
An all-fiber-optic confocal interference microscope using a broadband near-infrared light source is
demonstrated. Detection of interference fringes increases sensitivity and usage of a broadband source reduces
undesirable interference between optical components. [C2563]

"Emission Intensity Improvement of InGaN Ultraviolet Light-Emitting Diodes Grown on Wet-Etched
Sapphire Substrates"
First Page of the Article [C2564]

"A Sensor Integrated Ultra-long Span LED Street Lamp System"
As the LED's lumen efficiency increases rapidly in recent years, many new LED illumination applications are
emerging. Based on the analysis of LED's characteristics, our optimization scheme and design methods for LED
street lamps were proposed. A unique street lamp with ultra-long span and high total uniformity was designed as
an example. The simulation results demonstrated that the road light utilization efficiency was 85% and the total
uniformity was 0.52 for a 100times30 square meters test area at the height of 20 meters, which was much better
than the current standard for the main road, proposing a challenging to the current standard with high pressure
sodium lamps. Various sensors integrated with the LED street lamps were also discussed as the mainstream
design concept for the next-generational LED street lamps. [C2565]

"CLEO, Monday, May 7"
{no data available} [C2566]

"Intelligent spectral design and colorimetric parameter analysis for light-emitting diodes"
With the fast development of high-brightness and power light emitting diodes (LEDs), it is necessary to evaluate
its colorimetric parameters, and to design LED with both high color rendering index (CRI) and high luminous
efficacy of radiation (K) to meet general lighting. A software programme combined both functions was developed
in this article. Functions and procedures for calculating colorimetric parameters were written in terms of
Commission Internationale de l'Eclairage (CIE) definitions and recommendations. The calculation of the dominant
wavelength is optimized to accelerate the search speed and increase the resolution as precise as 0.1 nm.
Arbitrary combinations of Gaussian formulas were adopted to design LED spectrum. With continuously designed
spectra, the relationship between CRI and K can be intuitionisticly viewed and judged, so an optimal range for
both high CRI and K can be easily determined. [C2567]

"Continuous long-term observations of UV laser- and LED-induced fluorescence of processed
drinking water"
We have used a deep-UV laser-induced fluorescence system to monitor in real time organic species present in
tap water. We have also tested a 265nm UV-LED as an excitation source for our system. [C2568]

"Light emission from size reduced nanocrystal silicon quantum dots"
We performed HF treatment to silicon quantum dots with diameter of 8nmÃ‚Â±1nm fabricated by VHF plasma
decomposition process. We observed PL wavelength shift from 750nm to 620nm for 8nm to 2.5nm diameter nc-
Si dots. [C2569]

"Patterning and integration of polyfluorene polymers on micropixellated UV AlInGaN light emitting
diodes"
The integration of polyfluorene polymer micro-pixels onto GaN-based micropixellated UV Light Emitting Diodes is
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demonstrated. Polymer down-converted visible emission from these hybrid organic/inorganic electroluminescent
micro-arrays is achieved. [C2570]

"Mid-infrared optical upconversion by integrating an InAsSb photodetector with a GaAs light
emitting diode"
We report the fabrication and experimental results of a midinfrared optical up-converter that was fabricated using
wafer fusion technology. Midinfrared optical upconversion from 4.0 to 0.84 Ã‚Â¿m was demonstrated at
temperatures up to 200 K. [C2571]

"Multiple Wavelength Emission From Semipolar InGaN/GaN Quantum Wells Selectively Grown by
MOCVD"
Multiple wavelength emission is experimentally observed from semipolar InGaN/GaN quantum wells selectively
grown by MOCVD. Selective growth rates on different mask opening areas result in a multiple wavelength
emission from the same wafer. [C2572]

"Carrier Concentration and Junction Temperature Dependencies of Illumination Efficiency of GaN
Power Light-Emitting Diodes"
Pulsed drive currents have helped us separate the effects that junction temperature and carrier concentration
have on current-induced efficiency degradation of GaN Power LEDs. Carrier concentration and junction
temperature dependencies of illumination efficiency are presented. [C2573]

"Efficient point defect engineered si light-emitting diode at 1.218 μm"
We have demonstrated a Si LED with an internal quantum efficiency ˜ 10 % using a novel approach to enhance
light emission based on point defect engineering, which uses state-of-the art technology. [C2574]

"Modeling and Simulation of Laser Lift-off Process for LED's Substrates"
As high power LEDs develop rapidly, sapphire substrate on which LED's chips are grown, cannot meet the
needs of the increasing performance any longer. Therefore, transfer of the devices from the former sapphire
substrates to more thermally and electrically conductive receptor substrates is recommended. Laser peeling has
been a new technology of separating films of GaN from the substrate on which they are grown. Experience
shows that the films can be debonded intactly when the laser parameters are well controlled. In this contribution,
the mechanics of the laser-assisted debonding of GaN films on sapphire, silicon and copper substrates is
considered so that the specific parameters can be optimized in order to achieve a feasible process scheme that
may be used in the industry. During the simulation, the knowledge of interfacial crack generation between
dissimilar materials is considered to be the essential principle of the process of "liftoff". Failure of the interfaces
results in the debonding. Whatever, the films of chips should not be damaged in the duration of the "lift-off"
process. A few important issues such as temperature distribution, stress distribution and energy release rate are
raised in terms of examining whether the films are likely to be damaged. [C2575]

"Simulation and experimental studies of phosphor concentration and thickness for phosphor-based
white light-emitting-diodes"
The dependence of luminous efficacy on phosphor concentration and thickness for high-power white light-
emitting-diode (WLED) lamps is investigated by employing three-dimensional ray-tracing simulations. The
simulations show that the brightness or luminous efficacy of WLED lamps highly depends on the combination of
phosphor concentration and phosphor thickness (or phosphor-matrix composite volume). The package with
lower concentration and higher phosphor thickness has higher luminous efficacy because the light trapping
efficiency is lower with the low phosphor concentration. Our simulations demonstrating a 20% and 27%
improvement in lumen output with 1.8 mm-phosphor package over 0.8 mm-phosphor package and 0.6 mm-
phosphor package respectively are found to be fully supported by experimental observations. [C2576]

"Learning Vector Quantization Neural Networks for LED Wafer Defect Inspection"
Automatic visual inspection of defects plays an important role in industrial manufacturing with the benefits of low-
cost and high accuracy. In light-emitting diode (LED) manufacturing, each die on the LED wafer must be
inspected to determine whether it has defects or not. Therefore, detection of defective regions is a significant
issue to discuss. In this paper, a new approach for inspection of LED wafer defects using the learning vector
quantization (LVQ) neural network is presented. In the wafer image, each die image and the region of interest

"Light Emitting Diode" («Светодиоды»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 531 из 694



(ROI) in them to handle can be acquired. Then, by analyzing the properties of every ROI, we can extract specific
geometric features and texture features. Using these features, the LVQ neural network is presented to classify
these dies as either acceptable or not. The experimental results confirm the usefulness of the approach for LED
wafer defect inspection. [C2577]

"Thermosonic flip- chip bonding for stud bumps onto copper electrodes with titanium and silver
layers"
Thermosonic flip-chip bonding of chips with gold stud bumps onto copper electrodes of an alumina substrate
was studied. Copper electrodes were deposited with silver as the bonding layer and with titanium as the
diffusion barrier layer. Deposition of these layers on copper electrodes serves to improve the bonding quality
between the gold stud bumps and copper electrodes. With appropriate bonding parameters, 100% bondability
was achieved. Bonding strength between the stud bumps and copper electrodes was much higher than that
converted from the JEDEC standards. The effects of process parameters including bonding force and ultrasonic
power on bonding strength were investigated by design of experiment (DOE). The experimental results showed
that bonding strength increased with increasing bonding force and ultrasonic power. The appropriate bonding
parameters ultrasonic power of 4.52 W in, bonding force of 1000 gf, bonding time of 0.5 s and bonding
temperature of 200degC. Deposition of these two layers on the copper electrodes not only provides an effective
wry and direct way of thermosonic flip-chip bonding of chips with gold stud bumps onto the substrate, but also
ensures excellent bonding quality. Potential applications such as flip- chip bonding of chips with low pin counts
or LED packaging are expected. [C2578]

"Ambient Lamp Display in the Active Home Ubiquitous Computing Environment for Relaxing and
Mediation"
This paper describes the design and implementation of Tea Place. Tea Place is an ambient lamp display placed
above a tea table in the ActiveHome ubiquitous computing environment. This ambient display system is intended
to enhance a traditional tea table with multimodal interfaces for user relaxation and mediation. It detects user
context (such as the color of tea in a cup) and displays abstract animation images using LED array reflected on
the surface of tea, ambient sounds and wind blowing. It makes users to concentrate on drinking and increasing
their intimacy on the table at home. [C2579]

"High efficiency silicon-based high power LED package integrated with micro- thermoelectric
device"
A new thermal management application of silicon-based thermoelectric (TE) cooler integrated with high power
light emitting diode (LED) is investigated in present study. The silicon-based TE cooler herein is fabricated by
MEMS fabrication technology and flip-chip assembly process that is used for high power LED cooling. An
electrical-thermal conversion method is used to estimate the junction temperature of LED. Moreover, the
integrating sphere is also used to measure the light efficiency of LED. The thermal images photographed by
infrared camera demonstrated the cooling function of the silicon-based TE devices. The results also show that
high power LED integrated with silicon-based thermoelectric cooler package can effectively reduce the thermal
resistance to zero. In addition, the light efficiency of the LED (1 W) will increase under low TE cooler input
power (0.55 W), which is about 1.3 times of that without TE cooler packaging. [C2580]

"LED package design for high optical efficiency and low viewing angle"
Light extraction efficiency of an LED package can be improved by optimizing the cup angle and lens curvature.
However, this conventional package is not appropriate for many applications that require low viewing angle and
distance view if secondary collimator optics is not used. The use of secondary collimator lens can reduce power
output more than 10%. In response to this limitation, we design a low viewing angle and high extraction package
based on total internal reflection (HEP- TIR) lens. The HEP-TIR package produces the light output with low
dispersion angle without the use of secondary optics and has smaller size than secondary optics while its
extraction efficiency is as high as the best conventional package. The total light output of HEP-TIR within
100degree is 287% higher than that of the conventional package. [C2581]

"Self-assembled inorganic micro-display on plastic"
We present the design and a method of construction for micro-displays via integrating free-standing micro light
emitting diodes (LED) onto unconventional substrates using fluidic self-assembly. The micro LEDs are fabricated
on AlGaAs substrates and released into a powder-like collection of microcomponents. The display substrate is a
plastic template patterned with metal interconnects and a photopatternable polymer (SU8) to have a 4times4
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array of binding sites each containing areas covered by a low melting point alloy. To assemble the display, the
plastic substrate is inserted in a heated acidic ethylene glycol solution and the micro LEDs are released on the
surface. Self-assembly of LEDs onto the binding sites aided by shape recognition, capillary forces resultant from
the molten alloy, gravity, and fluidic forces completes the display. The self-assembly method allows for
integration of crystalline semiconductor devices on plastics and other substrates that are incompatible with
conventional microfabrication processes. [C2582]

"Thermal management of high power LEDs: Impact of die attach materials"
Thermal management plays an important role in high power light emitting diodes (LEDs). The physical
properties, such as light output, dominate wavelength and life span of LEDs are affected adversely by the
junction temperature. As the result, heat flow path in LEDs becomes more and more important with increasing
input power. The packaging materials including the die attach materials can decide heat flow rate from junction
to board. However, die attach materials have far lower thermal conductivities compared to other packaging
materials. The thermal conductivity of die attach materials thus can be reflected by the thermal resistance from
junction to board. We developed an in situ measurement method after LEDs packaged incorporated with the
measurement of junction temperature, light output and input power to exactly determine thermal resistance from
junction to board. The results provide a reference in the selection and development of die attach materials for
high power LEDs. [C2583]

"The study of thermal properties and thermal resistant behaviors of siloxane-modified LED
transparent encapsulant"
In this study, we selected triglycidyl ether terminated Phenylmethylsiloxnae-co-dimethylsiloxne (GT-1000) which
was compatible with the diglycidyl ether of bisphenol A epoxy (DER331) to partial replace the epoxy resin and
was cured by liquid anhydride (MHHPA). We also synthesized 5, 5'-(1, 1, 3, 3-tetramethyl disiloxane-1, 3-dilyl)-
bis-norborane-2, 3-dicarboxylic anhydride (Al) as a co-curing agent to cure DER331 with MHHPA. DER331 and
Al and MHHPA were dissolved in equivalent ratio of 1/0.2/0.8 and cured. The Tg of the siloxane dianhydride co-
cured composition is 150.7deg.C and the increase of yellow index (DeltaYI) was only 0.72 after 110deg.C 1000
hours storage test. In the mean time, we also incorporated the siloxane structure into the main chains of LED
encapsulant through the tri-epoxy groups GT-1000. When GT-1000 was added 0.2eq, the Tg of the siloxane
epoxy cured composition was 120.0deg.C and the coefficient of thermal expansion (CTE) was 87.07ppm/deg.C.
The TMA result infers that the tri-functionality of GT-1000 can raise the crosslink density and enhance thermal
mechanical property. The DeltaYI of 0.2eq GT-1000 was 1.51 after 110deg.C 2000 hours test. The high thermal
storage results reveal that both of GT-1000 and Al are effective methods for thermal resistant needs. Moreover,
the DeltaYI of 0.2eq of GT-1000 was 0.07 and DER331/MHHPA was 1.49 after IR-reflow at 260deg.C for 10
seconds. The results reconfirm the siloxane-modified epoxy encapsulants present excellent thermal resistant
properties for high performance LED applications. [C2584]

"Radial Basis Function Neural Networks for LED Wafer Defect Inspection"
Wafer defect inspection is an important process before die packaging because a good yield ratio is key index to
earn benefit in semiconductor manufacturing. Conventional wafer inspection was usually performed by human
visual judgment. A large number of people visually examine wafers and hand-mark the defective regions. As a
result, potential misjudgment may be introduced due to human fatigue. Besides, traditional method bring out a
considerable personnel cost. In order to solve these shortcomings, our research intends to develop an automatic
inspection system, which recognizes defective patterns automatically. The radial basis function (RBF) neural
network was adopted for inspection processing. Actual data obtained from a wafer fabrication facility in Taiwan
were used in experiments. The results show the proposed RBF neural network successfully identifies the
defective dies on LED wafers images with good performance. [C2585]

"Promotion effect of iodization on carbonization for MEMS application"
This paper describes the promotion effects of iodine treatment on the carbonization of polymers under low
pyrolysis temperature for MEMS and muTAS applications. Higher pyrolysis temperature contributes to further
carbonization. There is, however, a restriction of process temperature in applying pyrolyzed polymers to MEMS
chips. This work proposes a unique technique to synthesize pyrolyzed polymers to overcome the restriction.
Through electrical and structural characterizations, it is confirmed that iodine treatment promotes further
carbonization. Parylene C film after 12 hours of iodine treatment followed by pyrolysis at 650 degC was 2.0
Omega-cm, but 3.4 kOmega-cm without iodine treatment. Furthermore, we will present the opportunities of the
proposed technique for electrochemical electrode applications. [C2586]
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"Design of the opto-mechatronic system for the LED projector"
This paper propose a possible mechanism design of LED projector. The opto-mechatronic system was studied.
The analytical scheme of optical path was described in detail. As compared with the other light sources, laser
light usually has many advantages: higher brightness, higher directionality, pure monochromatism, and higher
coherence. However, the LED device does not have these advantages. Therefore, this paper develop the
mechanism to project LED light to target screen. Biconvex lens and hexahedral mirror are used to focus the LED
light into one spot on the target screen. Brushless DC motor is used to rotate the mirror to provide the required
projection. [C2587]

"Remotely-sensed estimation of the euphotic depth in the northern South China Sea"
Euphotic layer of the sea refers to the layer where the phytoplankton can photosynthesize. Therefore the
retrieval of the euphotic depth is in favor of estimating ocean primary productivity. This paper introduces an
algorithm for retrieval of euphotic depth from ocean color remote sensing data, and dig out the relationship
between the euphotic depth of the northern South China Sea (SCS) and the diffuse attenuation coefficient
Kd(490) from theoretical deduction and in situ measurement data, then the remotely-sensed estimation of
Kd(490) was used for computation of the euphotic depth of this area. A series of monthly and seasonal euphotic
depth maps in the northern SCS were obtained and the seasonal variation of euphotic depth and its impact
factors were analyzed. [C2588]

"Multispectral absorption algorithm for retrieving TSS concentrations in water"
The environmental problems caused by the increase of pollutant. It is the result of industrial waste and
environmental accidents. One of the main sources of water pollution is suspended solids. When these suspended
particles settle to the bottom of a water body, they become sediments. Optical methods offer two possibilities:
scattering and transmission. The design of optical sensor systems is based on the interaction between the
photons of the electromagnetic radiation and suspended particles in water. Pollution usually results in higher total
suspended solids (TSS) concentrations or turbidity. Water pollution is caused by any chemical, physical or
biological change in the quality of water. Suspended solids are small particles of solid pollutants that float on the
surface of, or are suspended in waters. Water pollution has become increasingly critical in this present-day,
whether in the developed or the developing countries. Total suspended solids (TSS) in water can be detected by
a number of optical sensing techniques, which involve light interaction with suspended particles in water. The
measurements of the transmittance give a method for determining the concentration of the particles. The
objectives of this study are to derive multispectral absorption algorithm and to develop an optical system, which
is based on absorption measurements for measuring the concentration of total suspended solids,TSS in water.
The multispectral absorption algorithm has been developed and a new multispectral optical sensor system
designed for measuring total suspended solids TSS concentrations in polluted water. The development of the
optical algorithm was based on the Beer-Lambert law. Firstly, the water samples used for calibration were
filtered and dried to obtain the TSS values. In this study, three light emitting diodes were used as sensing
emitters (sources) and a silicon phototransistor as radiations detector. The radiation values were determined
from the output voltage reading- s of the sensor system. An electronic circuit was designed and the readings
were measured by using a digital multimeter. The major advantages in using an LED as the light sources are its
relatively low power consumption and ability to be modulated electronically at rapid rates. Standard polluted
samples were prepared for sensors calibration. As the concentration of total suspended solids P was increased,
the intensity of the transmitted light decreased. The level of the photocurrent was linearly proportional to the
pollutants concentration. The proposed multispectral algorithm was calibrated using the measured parameters.
Its accuracy was determined based on correlation coefficient,R and the value of the root-mean square
errors,RMSE. The results showed a good correlation between the radiation values and the total suspended
solids concentrations. This optical system provides various advantages over the current portable turbidity meter,
which uses a single infrared source. The main advantage is its capability provide water pollution levels
accurately (i.e. total suspended solids concentration). It only requires inexpensive components and can be
assembled easily. The proposed algorithm produced a high correlation coefficient and low root mean square
error value. This new methodology is very important for measuring and monitoring TSS in polluted water areas.
[C2589]

"Silicon photomultiplier light response properties"
The presented results are obtained during the first steps taken in order to develop a setup and measurement
procedures which allow to compare properties of diverse kinds of silicon photomultiplier. The response to low-
intensity light was studied for silicon photomultipliers produced by MEPhI/PULSAR (Russia), CPTA (Russia),
Hamamatsu (Japan), ITC-irst (Italy) and SensL (Ireland). [C2590]
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"Preliminary results from a current mode CMOS front-end circuit for silicon photomultiplier
detectors"
We propose a CMOS front-end circuit suitable for Silicon Photomultiplier detectors (SiPM) based on a current
buffer, as input stage, which features small input impedance and large bandwidth, thanks to the application of
current feedback techniques. The current mode approach enhances the dynamic range of the front-end and
does not suffer from possible voltage limitations due to deep-submicron CMOS implementation. We report the
first measurement results obtained by coupling the circuit prototype to a SiPM detector excited by a blue LED
light source. The measurements confirm the effectiveness of the proposed front-end approach and demonstrate
its capability of managing large current signals with good linearity. [C2591]

"Study of finding DOI for a Pr:LuAG scintillator with a number of lateral grooves around the axis"
A new method of finding the DOI for the PET/PEM device is proposed. The idea behind this is based on the
conventional position finding method utilizing the light attenuation in a piece of scintillator. Stronger dependence
of the signal pulse height along the scintillator length is more favorable without much degrading the energy
resolution, and this can be realized by the present idea. To verify the expected performance, a number of
scintillator samples of the recent advent, Pr:LuAG, were prepared: These were processed with 3 lateral grooves
on their surfaces, whose depths were chosen preliminarily from 0.2, 0.4 and 0.6 mm. The tests were performed
with LED or RI source such as Cs- 137, using a UV-sensitive PMT or a SiPM as the photo-sensor. A discrete
attenuation behavior of the signal amplitudes was observed in each section separated by the groove(s), and this
seemed to indicate the possibility of efficient detection of the DOI in any thickness of the scintillator used. The
conventional dual-ends read out scheme is much simplified by reducing the number of scintillators. The single-
end read out also will be promising if the material is heavy enough to dominate the total absorption over the
scatter events. [C2592]

"Flexible organic leds with parylene thin films for biological implants"
This paper describes an ultra thin, flexible device with organic light emitting diodes (OLEDs) between Parylene
thin films (20 mum or less in total thickness). The device was formed on a glass substrate and could be easily
peeled off without breaking. The OLEDs in the flexible device emitted light with high brightness, and were useful
as excitation light sources for fluorescent dyes. We have also demonstrated a flexible probe with an OLED for
the application of biological implants toward in vivo fluorescent imaging and optical stimulation of cells. [C2593]

"Near-field scanning optical micro probe integrated with a nanometer-sized light emitting diode"
We have fabricated a MEMS microprobe integrated with a nanometer-sized light emitting diode (LED) on the tip
for near-field scanning optical microscopy (NSOM). The probe body and the LED electrodes were made by wet-
etching and focused ion beam(FIB) cutting of an SOI wafer. Semiconductor nanoparticles (CdSe/ZnS core-shell
nanoparticles) were electrostatically trapped and excited within an electrode gap made on the probe tip. The
LED-tip size is approximately 100 nm x 100 nm. The probe was tested with an NSOM setup. The probe tip was
kept within roughly 5 nm from the surface to yield a successful topographic image of a sample. [C2594]

"White Organic Light-Emitting Devices with Selectively-Doped Emitting Layer"
We designed the white organic light-emitting devices based on the selective doping technique. With a proper
device design, our WOLED reaches 6.34 cd/A and 3.641 m/W at 6 V with the luminance of 445 cd/m 2 [C2595]

"Red Phosphorescent Material Doped in the Hole- and Electron-Transport Layer of Organic Light-
Emitting Device"
In this paper, we demonstrated a red phosphorescent organic light-emitting device with high efficiency and low
driving-voltage (15.2 cd/A at 6 V with 1030 cd/m2) by using hole- and electron-transport materials as the host of
the emitting layer [C2596]

"Increasing light extraction of a substrate emitting OLED using a 2D surface grating"
We present simulation and experimental results to achieve increased light extraction of a substrate emitting
OLED. A 2D grating located at the glass-air interface experimentally gives a relative improvement of approx. 30
% [C2597]

"High Efficiency White-Light-Emitting Organic Devices Coupled With Lateral Color Conversion
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Layer"
In this paper, we propose a high efficiency white OLED structure based on the color conversion technique
named "side-coupling color-conversion method (SC3M)", in which the blue emission from organic layer is
laterally transferred to the adjacent orange color-conversion material. Two times higher efficiency is possible
compared with an original blue-OLED. The objective of this work is to demonstrate the possibility and high
performance of the white-OLED with SC3M structure [C2598]

"Electromagnetic Modeling of OLEDs and its Applications to High-cd/A OLEDs"
In this paper, general discussions of the optical structures and rigorous electromagnetic modeling of OLEDs are
given, and their applications in analyses and designs of various advanced OLED structures like microcavity
OLEDs, tandem OLEDs, top-emitting OLEDs and techniques to enhance cd/A efficiencies have been discussed
[C2599]

"Light Emission from Silicon-based Nano-materials"
This paper presents an overview of the research activities aimed at engineering novel, nanostructured-based
materials solutions for CMOS-compatible electrically driven light sources. In particular, the state of the art of the
optical and electrical properties of Si-nc nucleated within Si-rich nitride (SRN) matrices, and their large potential
for energy sensitized, efficient 1.55mum electroluminescence under low injection fields are discussed [C2600]

"Using Tapped-Inductor Converters as LED Drivers"
The use of power LED is growing continuously, due to new advances and new devices with performances which
are improving day by day. Nowadays, a topic of interest in this context is the search for electronic converters in
order to take advantage of LED performances. This paper evaluates the use of tapped-converters as LED
drivers. These topologies are derived from tapped-inductor DC-to-DC converters, in which the load is a power
LED. A ballast design using a power LED involves multidisciplinary knowledge. Photometric, thermal, power
electronics and control techniques must be considered during the work. This load implies several restrictions in
both power topology design and control method strategies. This work focuses in saving potential pitfalls during
ballast design. The work includes an extensive discussion about this topic, clarifies areas of application for each
specific topology and includes a complete design example [C2601]

"LEDs in Real Lighting Applications: from Niche Markets to General Lighting"
Due to the enhancements in the field of solid state lighting, being in price per lumens or lumens per watt
applications for LEDs in lighting products migrate from niche to general lighting. A number of shortcomings today
are discussed as well as concepts for improvements [C2602]

"Flexible Displays for Digital TV Broadcasting"
Flexible displays using plastic film substrates are key devices for ubiquitous and universal services of digital
broadcasting because of their mobile characteristics, low cost productivity, and flexibility of viewing style and so
on. Polymer organic light-emitting devices (P-OLED) and ferroelectric liquid-crystal (FLC) films composed of
ferroelectric liquid crystal and polymer network are promising display devices and materials for reproduction of
TV images, where gray-scale and high-speed response characteristics are required. Both prototype flexible
displays of P-OLED using phosphorescence materials and A4-sized FLC have been fabricated. Performances of
these displays showed substantial potential for ubiquitous and universal digital broadcasting services [C2603]

"White organic light-emitting diodes (WOLEDs)"
Due to recent improvements in WOLED power efficiency, these components could replace incandescent light
sources, offering new possibilities of shapes and applications. In this paper, the general OLED operation is
explained and the main methods to obtain white light emission are reviewed [C2604]

"Illumination and Color Management in Solid State Lighting"
The use of multi-wavelength light emitting diodes to generate predominantly white light for illumination has
increased dramatically over the past years. Due to the nonlinear and often unpredictable relation between
current and light output (i.e. efficiency) of LED's, direct feedback control using the actual optical intensity of each
LED set has to be used to adjust and maintain the desired color points. While control of three-color systems
(RGB) for display backlights has been shown, here we describe the control of a four color system (RGB+amber)
with a three channel sensor [C2605]
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"Driver Electronics for LEDs"
Large-volume applications of high-brightness LEDs are well established for signaling and signage. They are
expected to replace conventional lamps in automotive applications in the near future and incandescent, halogen
and fluorescent lamps at least in some general illumination applications within a few years. Innovative driver
circuits optimized with respect to functionality, efficiency, cost, size and reliability are an enabler for the
successful introduction of new LED based lighting products. This paper consists of two parts. In the first part, the
influence of the LED current waveform, which depends on the driver topology and control, on the luminous flux
and hence, the luminous efficiency is investigated experimentally for different LEDs, i.e. a red, a green and a
blue 1 W LED. In the second part, an LED driver with PCB integrated capacitive layers and a transformer made
of ferrite polymer compound having an extreme high power density is presented. This driver uses highly
integrated passive components. This new concept is named emPIC (embedded passives integrated circuit). All
passive components will be integrated in the printed circuit board (PCB) using structured layers of different
materials. Experimental results taken from the driver demonstrate that the LED current ripple stays within the
margins defined in the first part of this paper [C2606]

"Advanced Electronic Driver for Power LEDs with Integrated Colour Management"
Compared to conventional lighting devices, light emitting diodes (LEDs) have the well-known advantages of
ruggedness and extended lifetime. Furthermore, a combination of red, green and blue (RGB) LEDs can generate
light with an adjustable colour. An inconvenient property of LED lighting is the dependence of light output on
temperature and lifetime thus resulting in varying chromaticity and luminance. Colour-filtered sensors and an
appropriate feedback loop to regulate the LED current will solve this problem, but aging of the colour filters might
still introduce unwanted colour shifts. This paper presents a novel driving scheme for RGB LEDs that eliminates
the need for colour-filtered sensors and reduces the number of light sensor channels by a factor of three. In
order to prove the feasibility of the concept, a buck-derived switchmode current source with integrated colour
management has been built up and tested. It can deliver up to 4 times 30 W and will keep the colour
coordinates stable within an Deltau'v' of 0.004. Large backlighting units can easily be built by using several of
these drivers [C2607]

"Control of LEDs"
There is a strong interest in using LEDs for general illumination due to the potential they offer for energy saving,
environmental friendliness, new opportunities in lighting design, and control of the intensity, color, and spatial
distribution of light. General illumination requires primarily white light that can be obtained by mixing e.g. the light
of red, green, and blue LEDs. This enables also color adjustability, which is considered to be a most attractive
feature of future LED lamps. There is common consent that when using color mixing some kind of feedback
control must be applied in order to meet color accuracy requirements. In this paper color control concepts are
briefly reviewed and control of a lamp with more than 4 primary LED colors is reduced to the known control of 3
primary LED colors. Measurements are provided for the temperature dependence of LED and color sensor
characteristics. Color control implementation is outlined using a laboratory setup based on a rapid color control
prototyping system which uses commercially available software and digital hardware amended by custom in-
house developed hardware. The rapid control prototyping system is applied to control the color of an
experimental RGB LED lamp [C2608]

"Wide Color Gamut Displays Using LED Backlight-Signal Processing Circuits -"
The authors have successfully developed a six-primary-color liquid crystal display using six-color LEDs. More
specifically, a prototype of a six-primary-color liquid crystal display having a color gamut of 170% or wider then
that of conventional techniques has been constructed. Furthermore, this monitor has our original color conversion
circuit and a newly developed calibration system using an integrated color sensor, so that it can reproduce colors
appropriately and keep its white point chromaticity stable [C2609]

"Visual Stimulation System to Detect Eye Movements"
This paper presents design of a luminous ocular stimulation system to measure ocular movements. The system
shows 13 red color stimulus from 0 to plusmn60deg in horizontal, vertical and oblique directions. A main
characteristic of the system is that it works with white environment light. When sense the ocular movements it
uses photo resistances to record the reflex from the sclera and iris, which is illuminated by a LED ultra shine. To
get the correspondent graphic of eyes movements it builds the software CARMO (Captura, Analisis y Registro
de Movimientos Oculares) in a visual environment. CARMO obtains the digital signal of the variations from photo
resistances. The response magnitude is obtained in an interval from 0 to 5 Vp with a sampling time of 1,6 mS.
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CARMO storages the information and allows calculate the latencies time [C2610]

"17 SEM1 Semiconductor Materials"
{no data available} [C2611]

"High Brightness Ingan Leds Degradation at High Injection Current Bias"
In this work, we report on the results of a reliability evaluation, in terms of electrical characteristics, stability and
optical output power maintenance carried out on high brightness GaN/InGaN blue LEDs. Constant and pulsed
bias where investigated over devices with and without heat sink in order to identify the influence of self-heating
on the devices reliability. Several degradation modes have been identified such as increase of reverse and
generation/recombination current, increase of the series resistance and decrease in the optical emitted power
[C2612]

"Characterization of Thin Films of Conjugated Polymer (BEHP-PPV) -co-(MEH-PPV) for OLEDs
Aplication"
(BEHP-PPV)-co-(MEH-PPV) is a highly soluble copolymer, more stable to photo-oxidation process than other
phenyl-substituted PPV derivatives, which is appropriate to use as the active layer in organic-based light emitting
devices (OLEDs). In this paper we present optical properties such as the refractive index, the extinction
coefficient, and the optical gap between HOMO and LUMO levels of these polymer films, determined by
absorption and photoluminescence measurements. We also show the J-V characteristics of single-layer diode
structures and their relation with the injecting electrodes. It was also studied etch properties of the film looking
for compatibility with photolithographic processes [C2613]

"Noise-controlled Technique to Improve Vibration Touch in Humans"
A psychophysical method combining two-interval-forced-choice (2IFC) protocol with up-down-transformed rule
(UDTR) is used to study a noise-controlled technique based on stochastic resonance phenomenon. The
technique is investigated by the experiments that employed a semi-automation setup producing quantitative
vibration outputs added external electrical noise different from vibration stimulus. The results indicate that a
certain quantity of electrical noise can induce non-monotone change of the threshold of vibration touch of
subjects, which suggest occurrence of stochastic resonance. Combination of 2IFC protocol and UDTR can
greatly remove subjects' psychological influences and guarantee the experimental method to be objective
[C2614]

"Conference Record of the 2006 IEEE Industry Applications Conference Forty-First IAS Annual
Meeting"
The following topics are dealt with: soft switching and resonant converters; energy system; light and applications;
power system protection; drive circuits, paralleling considerations and EMI; faults and diagnostics; AC machines
and generators; induction machine drives; DC-DC converters; control applications and issues; and LEDs [C2615]

"An LED Drive Circuit with Constant-Output-Current Control and Constant-Luminance Control"
A single LED is very small, and their luminance is related to the amount of driving current. Sufficient luminance
for an illuminator requires many LEDs to be connected together and a constant current supplied to each LED.
Therefore, the LED drive circuit must have constant-output-current control and/or constant-luminance control.
We propose an LED drive circuit that consists of a boost-type DC-DC converter with constant-output-current
control and constant-luminance control. This circuit is a switching regulator-type circuit controlled by pulse width
modulation (PWM). Both the power and the constant-current control can be provided by a single system, without
any ballast resistor or auxiliary current control circuit [C2616]

"R-LIM: an Affordable Library Search System Based on RFID"
With a large volume of materials today's libraries carry, locating the exact position of materials is time-
consuming. This is not true just for poorly managed libraries, but also for well maintained libraries. In the former
case, the problem is rather serious. Even though a material is somewhere in the library, if we cannot locate the
material, the fundamental roles of the library may be challenged. In the latter case, one still needs to go through
a tedious shelf searching process to locate the material. In this study we propose an affordable RFID based
library management system named R-LIM which eases the process of locating books in the library. In an earlier
version of R-LIM, expensive RFID antennas had to be placed on every shelf to acquire location information. In
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this new version, we replace the antennas with inexpensive tags to make the system more affordable. By
associating book-tag IDs with shelf-tag IDs through periodic tag scanning, we can identify the exact location of
the book we are searching for. This paper describes the localization algorithm of R-LIM, and explains how it can
be integrated with other parts of the system [C2617]

"Controller with an Area Compensated Look-Up-Table for Improving the Luminance Uniformity on
Lighting Passive Matrix Organic Light Emitting Diode Panels"
A driving system is presented for generating a uniform luminance picture on passive matrix organic light emitting
diode (PMOLED) panels in this paper. Especially, the controller overcomes the problem of luminance non-
uniformity on displaying pictures. Because the controller is a voltage type driver, the output impedance of the
driver is much less than that of the current-type driver. Hence, the controller provides a better electron-optical
response than those of traditional current drivers. According to the linear interpolation theorem, we designed an
area compensated look up table (ACLUT) with compensation data to improve the luminance uniformity on
lighting a PMOLED panel. By applying the proposed driver to light PMOLED panels, the luminance uniformity of
the PMOLED panel is improved from 88% to 98% [C2618]

"Silicon-based photonic crystal nanocavity light emitters"
We study light emitters based on two-dimensional planar photonic crystal (PC) nanocavities fabricated in silicon
rich silicon nitride that exhibits photoluminescence (PL) at 600-800 nm [C2619]

"Flexible Organic Light-emitting Diode Displays"
In this paper, we report on two types of flexible OLED display: one is a passive-matrix (PM) display and the
other is an active-matrix (AM) display using organic thin-film transistors (OTFTs) on plastic substrates. The
PMOLED display consists of high-efficiency RGB OLEDs, and the AMOLED has a combination of
phosphorescent OLED and two OTFTs based on pentacene [C2620]

"Hybrid inorganic/organic micro-structured light-emitting diodes produced by self-aligned direct
writing"
By blending light-emitting polymers (LEPs) with photo-curable polymers and using self-aligned direct writing,
LEP microstructures were fabricated directly on top of micro-pixellated InGaN light-emitting diodes,
demonstrating a hybrid LED technology [C2621]

"Silicon LEDs and Lasers"
This presentation will review the state of the art in silicon-based LEDs and lasers. Results obtained using
various materials, including bulk silicon, silicon quantum dots, nanostructured silicon objects, silicon doped with
various light-emitting centers such as erbium, and alloys with Ge will be discussed [C2622]

"P-OLED Microdisplays"
P-OLED/CMOS microdisplays combine the advanced technology of CMOS electronics with the simplicity of
manufacture of P-OLED systems. Acceptable levels of light emission can be achieved using CMOS-compatible
operating voltages and power consumption levels that are highly attractive for NTE systems in mobile consumer
devices. Hundreds of individual displays can be produced on a single wafer using standard wafer processing
techniques. Utilizing the physical and electronic capabilities of the CMOS active-matrix backplane technology
allows significant improvements in the appearance of images on POLED/CMOS microdisplays [C2623]

"Reducing Charge Injection in Active-Matrix a-Si TFT Pixels"
A technique for reducing charge injection in active-matrix amorphous silicon thin film transistor pixels is
presented. Using a gate pulse with two falling rates, more than 50% reduction in the induced error voltage was
achieved [C2624]

"Flexible Displays"
In this paper, key technology options for flexible active-matrix (AM) displays are reviewed by addressing
advantages and challenges for each technology. Before flexible or rollable displays appear in the market, it is
expected that ultra-thin, very light, unbreakable, high quality, full-color flat panel displays will be available in the
market in the near future by utilizing the technologies that have been originally developed for flexible or rollable
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applications. The status of the state-of-art technology in both backplane and frontplane areas, and engineering
prototype demonstrated up to date, will also be reviewed [C2625]

"An Enhanced and Simplified Optical Feedback Pixel Circuit for AMOLED Displays"
Active-matrix organic light emitting diode (AMOLED) displays have been considered a potential candidate for the
next generation of flat panel displays due to the ability of AMOLED in providing wider viewing angle, larger color
gamut, and lower fabrication cost. In this paper we present a new optical feedback pixel circuit that preserves the
advantages of active matrix structure while demanding simple off-panels driver and four active components at
each pixel but compensates for the luminance degradation of the AMOLED display [C2626]

"GaSb QW-based `buffer-free' vertical LED monolithically embedded within a GaAs cavity using
interfacial misfit arrays"
We demonstrate a monolithic, hybrid GaSb/GaAs diode emitting at 1.6 Ã‚Â¿m. The LED is comprised of a GaSb
active region embedded within GaAs/AlGaAs DBRs using two interfacial misfit arrays. Growth, fabrication and
characterization is discussed. [C2627]

"The Column Driver Circuit Design for Passive Organic Electroluminescence Display"
This article proposes a column driver circuit design for a passive organic electro-luminescent display (PMOELD).
A new method for grayscale driving has been developed for providing better visual effect. Besides, a novel
programmable current-mode data driver circuit with calibration techniques is used to overcome process and
environmental variations, especially there is column current mismatch due to the different distance to a bias
reference. The proposed circuit has been designed and verified by using VIS 0.35mum, 2P4M and 13.5V high
voltage process. The brightness current has been emphasized to simulate the performance of the variations
elimination between different column circuits. By using the Monte Carlo simulation, the result of the current
variation in different column is under 2% when the standard deviation of threshold voltage is 0.18V [C2628]

"A Fast Eye-Movement Tracking Using Cross-Division Algorithm"
First Page of the Article [C2629]

"Free head motion eye gaze tracking using a single camera and multiple light sources"
One of the main limitations of current remote eye gaze tracking (REGT) techniques is that the user's head must
remain within a very limited area in front of the monitor screen. In this paper, we present a free head motion
REGT technique. By projecting a known rectangular pattern of lights, the technique estimates the gaze position
relative to this rectangle using an invariant property of projective geometry. We carry extensive analysis of similar
methods using an eye model to compare their accuracy. Based on these results, we propose a new estimation
procedure that compensates the angular difference between the eye visual axis and optical axis. We have
developed a real time (30 fps) prototype using a single camera and 5 light sources to generate the light pattern.
Experimental results shows that the accuracy of the system is about 1deg of visual angle [C2630]

"ESD Immunity Test and Several Improvements for Digital Electronic Dictionary"
Electronic devices are getting more and more sensitive to the electro-static discharge (ESD) because of their
smaller size and higher frequency. An electronic dictionary device studied here has failed in the ESD immunity
test according to the IEC61000-4-2 standard. Many factors which could impact on the ESD immunity
performance of the device are investigated in the test and some suggestions are also given in this paper for
improving its performance. The improving suggestions are listed and analyzed combining the device in detail in
this paper: 1) improving the ESD immunity performance of the dictionary's PCB; 2) changing the outer package
material for the dictionary, protecting the LED; and 3) building a complete ESD test system. The device has
gained a significant improvement on the ESD immunity by using merely part of our suggestions. We hope that
this could be a reference to the manufactures of similar devices as well [C2631]

"Uniform emission from matrix-addressable micro-pixellated InGaN light-emitting diodes"
In this work, we investigate and identify the main causes of this problem and develop a new fabrication process
to improve the light emission uniformity and light output of the micro-LEDs [C2632]

"InGaN/GaN based LEDs with electroluminescence in violet, blue, and green tuned by epitaxial
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growth temperature"
In this work, we present a full set of InGaN LEDs based on a single optimal InGaN/GaN quantum design with
emission wavelengths spanning from green to blue to violet by tuning the active layer growth temperature to
precisely control InN incorporation into the quantum structures [C2633]

"Key Technologies for Solid State Lighting"
This report review the packaging and application technology of high power white LEDs including the lower
thermal resistance and high reliable packaging of a group of LEDs, unsymmetrical three-dimensional optical
system research based on non-image optics and the actual optical system design (such as street lamp) with
specific luminous intensity distribution [C2634]

"Deep Ultraviolet Light Emitting Diodes"
In this paper, light-emitting devices based on III-nitride semiconductors offer many advantages including
miniaturization, reliability, reduced costs, low power consumption, and ultimately a choice of wavelength of
operation between 365 and 200 nm is discussed [C2635]

"Silicon optical emitter in CMOS technology"
A silicon optical emitter, including a light emitting device (LED) and a LED driver circuit, was realized in a
standard 0.35mum CMOS technology. The LED operates in reverse breakdown mode and can be turned on at
8.3V. An output optical power of 13.6 nW was measured at 10V and 100mA, and the calculated emitted intensity
was more than 1 mW/cm2 . The optical spectrum of the silicon LED is between 500-820nm with a clear peak
near 770nm [C2636]

"Large-area Electronics Based on Organic Transistors"
First Page of the Article [C2637]

"Negative Capacitance in Organic Light-Emitting Diodes: Implications for Display Applications"
First Page of the Article [C2638]

"Carrier-transport and Light-emission Processes in an Organic Light-emitting Device"
In this work, we report on carrier-transport, electroluminescence, and photoluminescence processes in an
organic light-emitting device (OLED) based on a novel conjugated polymer poly{1,4-bis[3-(4'-
butylphenyl)thienyl]-2,5-di(2'-ethylh exyloxy)-phenylene} (PBPTDEP). All of the results indicate that this polymer
is a promising yellow-green emissive material for application in light-emitting devices (LEDs) [C2639]

"Physics and Applications of Deep UV LEDs"
Compact, solid-state ultraviolet (UV) light sources are finding applications in air, water and surface
sterilization/decontamination, bio-agent detection and identification, UV curing, biomedical and analytical
instrumentation. A better understanding of device physics and new phonon engineering have allowed us to
increase the power and efficiency of deep UV LEDs with wavelength ranging from 247 nm to 365 nm. Prototype
systems for water purification and sterilization have been demonstrated using these novel devices [C2640]

"Recent progress of heterogeneous integration for semiconductor materials and microsystems"
Heterogeneous integration utilizes a paste-and-cut approach to alleviate the limitations of monolithic integration
by synthesizing and fabricating each material subsystem independently and then assemble them on a receptor
substrate at the proper node of the integration sequence. The technique enables new and novel functionalities by
integrating dissimilar semiconductors material systems to assemble a microsystem. We report recent
developments of GeOI substrates, high-brightness LED, and opto-MEMS to illustrate versatility of this approach
[C2641]

"Fabrication of High-Power Vertical GaN-Based Light-Emitting Diodes with Selective Nickel
Electroplating and Patterned Laser Lift-Off Techniques"
A novel process for fabricating high-power Vertical-structure Metallic substrate GaN-based light-emitting diodes
(VM-LEDs) employing selective nickel electroplating and patterned laser lift-off (LLO) techniques was proposed.
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Advantages including the avoidance of metal-cutting process, easy in die size definition through laser spot
control, and simplification of fabrication processes (i.e., fewer masks as well as less effort in wire bonding) were
demonstrated. As compared to regular lateral-structure LEDs, the VM-LEDs experimentally show having an
increase in light output power (Lop) (i.e., Ã‚Â¿Lop/Lop) by 293.4% at 350 mA with a decrease in forward voltage
from 3.73 V down to 3.32 V. [C2642]

"Elemental devices for monolithic optoelectronic integrated circuits on lattice-matched Si/III-V-N/Si
structure"
First Page of the Article [C2643]

"Digital Sliding Mode Pulsed Current Averaging IC Drivers for High Brightness Light Emitting
Diodes"
This paper proposes a digital controller with sliding mode pulsed current averaging scheme for high-brightness
(HB) light emitting diodes (LED) IC drivers. The digital controller implements a control method to adjust the 'on
time' of the active switch based on the comparison of output current and a reference current. The idea is to
increase or decrease the duty cycle by discrete pulses in order to control the average current being delivered to
the load. A variable frequency boost converter in discontinuous conduction mode (DCM) has been used to
handle the required load current. No external analog-to-digital (A/D) converter is required for the application
[C2644]

"Generation of Highly-Directional Beams from Point Sources using a Negative-Index Photonic-
Crystal Slab"
We show both theoretically and experimentally that a photonic crystal slab with a small negative effective index
of refraction can be used to generate a highly-directional beam from an isotropic source. [C2645]

"Demonstration of GaSb QW-based "Buffer-Free" LED on GaAs Substrate"
First Page of the Article [C2646]

"Semiconductor Light-Emitting Diodes with Separated Current-Injection and Light-Emitting Areas"
First Page of the Article [C2647]

"Use of Anisotropic Laser Etching and Transparent Conducting Layer to Alleviate Current Crowding
Effect in Vertical-Structured GaN-Based Light-Emitting Diodes"
An anisotropic laser etching to the surface layer (n-GaN) of vertical-structured GaN-based light-emitting diodes
(LEDs) associated with a transparent conducting layer (TCL) to release current crowding effect (CCE) for better
light emission uniformity and higher optical efficiency is proposed and demonstrated. The theory behind the
proposed scheme was verified by a two-dimensional device simulator (ISE-TCAD), which indicates that immune
of CCE would be possible once an optimal combination of the concave-structured n-GaN layer and TCL has
been achieved. In experiments, 40-mil LEDs with an anisotropic etching area of 800 Ã‚Â¿m in diameter, an
etching depth of 1.75 Ã‚Â¿m at center, and a 300-nm-thick Indium-Zinc-Oxide (IZO) layer have been successfully
prepared. Typical improvement in light output power by 26% at an injection current of 350 mA as compared to
the one without anisotropic etching has been obtained. [C2648]

"Generalized Photon Recycling Theory for 2D and 3D LED Simulation in Sentaurus Device"
We generalize the photon recycling effect to include three distinctive phenomena: amplified spontaneous
emission, absorption and instantaneous re-emission processes. These processes can be directly inferred from
the physical phenomenon of a spontaneous emission spectrum overlapping a stimulated gain spectrum. We
incorporate this generalized photon recycling model into a 2D/3D ray tracing algorithm and coupled it self-
consistently to a general 2D/3D device simulator (Sentaurus DeviceTM. [C2649]

"Advanced Industrial Design Methods for LEDs"
Along with advances in LED manufacturing technology software tools for device modelling have become
available to support LED design work. Yet there is still a variety of fundamental problems in LED technology
which are beyond the capabilities of standardized design methods. In this paper we discuss the suitability of
modelling approaches for various issues in industrial LED design and development, the applicability and
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limitations of physical models and computation methods, the significance of the results, and the requirements for
present and future tools [C2650]

"Modeling methods for high-index contrast linear and non-linear nanophotonics"
We present several modeling methods for the study of nanophotonic devices: a non-linear eigenmode expansion
method and a non-linear complex Jacobi method to model Kerr devices, and an RCWA-based model to study
extraction of light from OLEDs using periodic structures [C2651]

"Performance Simulation of Organic Light-Emitting Diodes"
In this paper, we validate the numerical model through a comparison with the experimental results of bilayer
NPD-Alq3based OLEDs. This model can be further expanded for the design optimization of complicated organic
laser and LED structures. We have compared the simulation results of organic light-emitting diodes (OLEDs)
with the experimentally measured ones and found that they are in good agreement [C2652]

"Super-Luminescent LEDs-Modeling of Emission Spectra and LI-Characteristics"
A novel model is presented that accounts for amplified spontaneous emission (ASE) in super-luminescent light-
emitting diodes (SLEDs) and semiconductor optical amplifiers. This model is implemented into an existing device
simulator. Stimulated carrier recombination due to ASE is the mechanism that couples the electronic and the
optical problems and self-consistency is guaranteed by accounting for this interaction. Based on this model,
coupled electro-optical simulations (2D) are carried out to investigate the impact of quantum well carrier
transport and material gain on the spectral emission properties of SLEDs. Simulated LI-curves and ASE spectra
are compared to measurements. Various InP-based SLEDs with multiple quantum well active regions operating
around 1300 nm are used as benchmark devices. The good agreement between simulation and measurement
for different device designs demonstrates the model's validity. [C2653]

"Diffraction Efficiency of 2D Photonic Crystal Structures on Light Emitting Diodes"
We present a method to calculate the diffraction efficiency of a two dimensional photonic crystal (2D PC) surface
structure for light emitting diodes. To give appropriate results not only the diffraction properties of the 2D PC is
taken into account, but also the mode structure of the light emitting diode. The method is sufficiently general that
any 2D PC with arbitrary hole depth and filling factor can be studied [C2654]

"Design and Analysis of Microoptical Elements for Display Applications"
A microlens array formed by thermal reflow is attached to an OLED (organic light emitting diode) device and the
light extraction efficiency can be enhanced. The efficiency improvement is simulated by a ray-tracing algorithm
and is greatly influenced by adjusting the area ratio and the height ratio [C2655]

"Simulation of InGaN/GaN multiple quantum well light-emitting diodes with Quantum Dot electrical
and optical effects"
We report on the 2D simulations of electrical and optical characteristics for green color InGaN/GaN multiple
quantum well light-emitting diodes by the APSYS software. The In-rich quantum dot-like structure in InGaN/GaN
multiple quantum wells has been considered with quantum dot model. The simulation results are in good
agreement with experiment and indicate that quantum dot spontaneous emission and non-equilibrium quantum
transport play an important role in the InGaN/GaN multiple quantum well light-emitting diodes [C2656]

"Optical Performance of InGaN/AlGaN Double Heterostucture Light Emitting Diodes"
A simulation study of the output power characteristics of In0.13Ga0.87N/Al0.1Ga0.9N double heterostructure
light emitting diodes (DH LEDs) at room temperature was performed using ISETCAD software. We have
selected In 0.13Ga0.87N as the active layer with thickness of 40nm sandwiched between 30 nm n-type
Al0.1Ga0.9N and 60nm p-type Al0.15Ga0.85N cladding layers. The output power with value of 0.2 mW was
obtained at forward current of 60 mA and with peak emission wavelength at 426 nm. We investigated the effect
of doping concentration on the output power and peak emission wavelength. No change in the output power
was observed for light doping. We also investigated the effect of varying the thickness of the active layer on the
output power [C2657]

"2006 International Conference on Numerical Simulation of Semiconductor Optoelectronic Devices"
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The following topics were dealt with: novel materials; microscopic simulation of semiconductor lasers in GaInNAs
material system; GaInNAs/GaAs quantum wells; GaN-based devices; nanostructures; photodetectors and solar
cells; laser diodes; optoelectronic integrated circuits; semiconductor optical amplifiers; photonic crystal devices;
microoptical elements; fibre optics and networks; light emitting diodes; and photonic circuits [C2658]

"Optimization of microcavity OLED by varying the thickness of multi-layered mirror"
We optimized the emission efficiency from a microcavity OLEDs consisting of widely used organic materials,
N,N'-di(naphthalene-1-yl)-N,N'-diphenylbenzidine (NPB) as a hole transport layer and tris (8-hydroxyquinoline)
(Alq3) as emitting and electron transporting layer. LiF/Al was considered as a cathode, while metallic Ag anode
was used. TiO2and Al2 O3layers were stacked on top of the cathode to alter the properties of the top mirror.
The electroluminescence emission spectra, electric field distribution inside the device, carrier density,
recombination rate and exciton density were calculated as a function of the position of the emission layer. The
results show that for certain TiO2and Al2O3layer thicknesses, light output is enhanced as a result of the
increase in both the reflectance and transmittance of the top mirror. Once the optimum structure has been
determined, the microcavity OLED devices can be fabricated and characterized, and comparisons between
experiments and theory can be made [C2659]

"3D Simulation of InGaN/GaN Micro-Ring Light-Emitting Diodes"
We employed the APSYS software to perform 3D electrical and ray-tracing simulations on micro-ring light-
emitting diodes (LEDs) to verify previous experimental findings that they have higher extraction efficiency than
micro-disk and broad area LEDs. 3D ray-tracing indicates the importance of inter-ring optical interactions.
Furthermore we found that the higher light extraction efficiency is at the expense of reduced internal quantum
efficiency as injection current is increased [C2660]

"Analysis of the extraction efficiency in GaN-on-sapphire light emitting diodes"
It was analyzed qualitatively the light extraction in GaN-on-sapphire LEDs based on a simple model. The light
extraction efficiency in the LEDs is simulated numerically by using ray tracing method. In the present study, the
extraction efficiency was simulated on three different types of LEDs, which a have a different patterned sapphire
substrate. And, the role of the patterned sapphire substrate are analyzed and discussed. Based on the analysis,
the improvements of extraction efficiency in the LED structures were discussed and these analyses are helpful in
the design of high brightness GaN LEDs [C2661]

"LED-Glove Based Interactions in Multi-Modal Displays for Teleconferencing"
An LED-glove based interaction system is introduced in this paper to provide desktop-free interface for
teleconferencing. Using proposed interaction technology, users may collaborate with other remote users in multi-
modal display environments. Private displays (LCD or head mounted displays) are used to organize data or refer
to classified information, and shared display (projection display) is used to present and share information with
other users. Interaction is composed of two modes. In mouse replacement mode, the glove may be used as a
traditional mouse. Postures were used for mouse's click and double-click of left/right buttons. In command
mode, gestures were used for frequently used commands such as switching displays, moving information inter-
display, fetching data from other displays, etc. Gestures were recognized with high success rate (above 94%)
using hidden Markov model. In order to solve gesture-spotting problem, we used switches to turn on LEDs
during gesture performance. Preliminary studies show that the proposed system is easy to use, and provides
most useful interface for multi-modal display teleconferencing. [C2662]

"Development of Feeding Support System and Its Quantitative Estimation"
This study quantitatively evaluates a new feeding support system developed to assist the disabled in eating. The
system was particularly designed to have smooth coordinative movements between the dishes and the robot
arm, by elaborating the robot arm motion, which will allow the disabled to eat all the contents on a plate as fast
as the non-disabled without spills with the assist of an LED display. This study confirmed that this proposed
feeding robot can successfully assist the disabled as well as the non-disabled in eating with respect to time,
quantity, and manner [C2663]

"Low Cost DC to 6 GHz Electronic Step Attenuator SMT MCMs with Gate Lag Elimination By Use
of High Intensity LEDs"
Output step attenuators for microwave test instrumentation are continually being pushed to perform faster, more
reliably, with lower loss and less distortion, and at lower cost. This paper describes a state of the art GaAs FET
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switch IC based, high dynamic range step attenuator topology using SMT MCMs operating from DC to 6 GHz
that has low loss, low distortion, fast switching speed with minimized transients, and low cost. These modules
use light from high intensity LEDs reflected off of the package lid in a novel, low cost manner to provide
compact, inexpensive elimination of the gate lag effect commonly associated with GaAs FET based switching,
such that this attenuator provides an amplitude stable output within 20mus of when a change of attenuation
state is initiated. This is the first reported usage of light from LEDs reflected off of the lid of an MCM SMT
package to eliminate the gate lag effect in a GaAs FET switch based subsystem [C2664]

"Low Cost DC to 6 GHz Electronic Step Attenuator SMT MCMs with Gate Lag Elimination By Use
of High Intensity LEDs"
Output step attenuators for microwave test instrumentation are continually being pushed to perform faster, more
reliably, with lower loss and less distortion, and at lower cost. This paper describes a state of the art GaAs FET
switch IC based, high dynamic range step attenuator topology using SMT MCMs operating from DC to 6 GHz
that has low loss, low distortion, fast switching speed with minimized transients, and low cost. These modules
use light from high intensity LEDs reflected off of the package lid in a novel, low cost manner to provide
compact, inexpensive elimination of the gate lag effect commonly associated with GaAs FET based switching,
such that this attenuator provides an amplitude stable output within 20 mus of when a change of attenuation
state is initiated. This is the first reported usage of light from LEDs reflected off of the lid of an MCM SMT
package to eliminate the gate lag effect in a GaAs FET switch based subsystem [C2665]

"Strategic Options for a Led-Like Approach in III-V Concentrator Photovoltaics"
Well-designed strategies are required in order to push III-V concentration to low cost scenarios that beat the
prices of the already existing silicon-based concentration systems operating at 250-400 suns. Several
laboratories and pilot production lines are starting to use in III-V solar cells similar approaches than those used
for LEDs (Light Emitting Diodes). We firstly proposed the so-called "LED-like approach" in 1997. From then, we
have analysed theoretically its main aspects thus guiding our manufacture developments with high concentrator
III-V cells. This paper goes a step forward in the description of the "LED-like approach" advantages and in the
influence of such approach on final cost [C2666]

"Photovoltage Decay in CDTE/CDS Solar Cells"
Photo-voltage decay (PVD) is a common technique used to characterize numerous semiconductor devices.
However, the technique has not been widely applied to CdTe-based solar cells. We have applied PVD to CdTe
solar cells made with various fabrication conditions using a red (620 nm) LED and digital oscilloscope. We find
the decay to be described by the equation v(t)=V0+A1exp (-t/tau1)+A2exp (-t/tau2)+A3 exp (-t/tautau1) where v
is the voltage, t is time, tau1, tau2and tau3are characteristic decay times, and A1, A2, A3 and V0are constants.
The three time constants have values of approximately 5-10 mus, 50-100 mus, and 800-1500 mus respectively.
In general, cells with lower conversion efficiency have shorter decay times. The exponential nature of the decay
indicates that in CdTe/CdS solar cells, the PVD is dominated by capacitance effects. The time constants
decrease with increasing temperature [C2667]

"Bulk Sensitization of Inorganic Semiconductors with Organic Guest Molecules: Zink
Phthalocyanines Embedded in μc-Si and ZnSe Host Matrices"
Concepts of bulk sensitization of inorganic semiconductors by organic dye molecules either to increase the
absorptivity of indirect semiconductors as μc-Si or to expand in a two photon process the absorption spectrum of
wide gap semiconductors to photons of energy below the band gap are introduced. Hybrid composites have been
prepared in vacuum by combining CVD and PVD thin film growth methods. Raman and optical spectroscopy
have been used to prove the stability of the organic molecules ZnPc and F16ZnPc for the applied growth
conditions of μc-Si and ZnSe, respectively. Photoelectron spectroscopy has been used to determine the frontier
orbital line up of ZnPc and F16ZnPc versus the energy gaps of Si or ZnSe [C2668]

"The Semi-Conductor Optical Switch on a Base of Field Transistor"
In the present work the results of research of some opportunities of the field phototransistor as optical switch are
resulted. The field phototransistor, used for this purpose, represents arsenide gallium structure of flat design with
the bottom manager p-n-junction in quality gate. The mode of operations of the device with switching from one
status in another requires a choice working load straight line so that it crossed the target characteristic of the
field phototransistor constructed on measurements of the voltage-current characteristics at two various
illuminations at least, in two points appropriate to steady statuses. [C2669]
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"Electrically Injected Quantum Dot Photonic Crystal Microcavity Light-emitting Arrays with Air-
bridge Nano-contacts"
In this paper the characteristics of an electrically injected PC microcavity device with quantum dot (QD) active
region and air-bridge electrical contacts to the PC microcavity is presented. Air bridges are 300nm tall, 300-
500nm wide, 3-13mum long and have surface contact width ~200-300nm. Arrays of microcavity light emitters are
fabricated by interconnecting multiple PC microcavities by nano-bridges. Robust metallic air-bridges are drawn to
pedestal-supported PC microcavities with air-cladding on top and air/oxide cladding on the bottom. The QD
heterostructure grown by molecular beam epitaxy (MBE) method. The oxide cladding improves both carrier and
optical mode confinement which is been created by selective wet oxidation of 0.6mum Al0.98Ga 0.02As layers
below the active GaAs region with embedded QDs. Electroluminescence (EL) measurements on an isolated H2
microcavity show multiple resonances, corresponding to the cavity modes. Spectral characteristics of the array
are similar to those of an isolated cavity with larger signal-noise ratio [C2670]

"Electrically Injected Photonic Crystal Light Emitters with Spatially Localized Gain"
Electrical injection for photonic crystal light emitters is desirable because diode lasers are intrinsically more
efficient and practical. In this work, we demonstrate the first electrically injected photonic crystal light emitters
with spatially localized gain [C2671]

"Symmetry Control of Wavelength-scale Light Emitters"
Characteristics of wavelength-scale photonic crystal cavity modes are controlled by utilizing the spatial symmetry.
A robust photonic crystal single-cell structure supporting only one resonant lasing mode is proposed and
demonstrated, based on the mirror symmetry selection rule. In addition, the directional vertical beaming is
achieved through the loss engineering based on the symmetry perturbation, confirming over 70% photon
collection within 30 degrees [C2672]

"Highly Effective System Energy-Supply for Mobile Objects of Communication"
Opportunities of creation are investigated effective energy system for mobile objects of communications. [C2673]

"High Dynamic Range Display Adopting High Dynamic Range Imaging Technique"
Technique of high dynamic range imaging (HDRI) was introduced into conventional high dynamic range display
(HDRD). Sharpness of image was further enhanced by improving local contrast ratio in the HDRI-based high
dynamic range display [C2674]

"Luminance Enhancement and Blur Effect of Microlens Array Film Attachment on Organic Light-
Emitting Device"
We demonstrate a luminance enhancement of 42.5% on an organic light-emitting device attached by a microlens
array film. The blurwidth was defined and the relations between the blurwidth and the luminance enhancement
were discussed [C2675]

"Proton radiation effects in high power LEDs and IREDs for Optical Wireless Links for intra-Satellite
communications (OWLS)"
This paper presents data on proton displacement damage on light-emitting diodes (LEDs) and infrared emitting
diodes (IREDs) of different technologies between 650 and 950 nm. 160 devices of a variety of 28 different COTS
emitters were irradiated. Most irradiations were carried out with 52 MeV protons. Two components were also
studied with 30 and 60 MeV protons. Light output and I-V characteristic curves were measured for emitters
during the test. Injection enhanced annealing is also reported. As a result of this screening, 8 types of emitters
have been identified as being tolerant to proton irradiation up to fluences of 2-1012p/cm2. These issues are
presented from the perspective of the work currently ongoing in the OWLS activities performed at INTA (Institute
Nacional de Tecnica Aeroespacial of Spain). In this context, data about the first worldwide OWLS in-flight
experience in the Spanish NANOSAT 01 are presented [C2676]

"Measurements of Radiation Effects on Optoelectronics Conducted by the Jet Propulsion
Laboratory"
This paper reports radiation test results for variety of optoelectronic devices that includes LEDs, optocouplers,
and photo transistors. The data was collected to evaluate these devices for possible use in NASA spacecrafts
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[C2677]

"Performance and Noise Analysis of VCSEL ROF Using Spherical-ended Multimode Fiber
Coupling"
A low cost radio-over-fiber (ROF) transmitter has been built based on extremely low cost 850 nm vertical-cavity
surface-emitting laser (VCSEL) diode using spherical-ended multimode fiber (MMF) coupling technique. This
technique has been shown to deliver excellent light launching characteristics for VCSEL lasers in short haul ROF
applications. Transmission distance of more than 600 m has been demonstrated experimentally with consistent
performance highly desired for transmitting WLAN RF signals in both 2.45 and 5.25 GHz in a directly modulated
MMF VCSEL short haul ROF link. Various coupling methods and the bonding process of mating the VCSEL to
MM fiber have been investigated to optimize the optical power coupling for cost reduction and low complexity.
The results show that the transmitter coupled by spherical-ended MMF provides 30% more optical coupling
efficiency and enhanced noise figure performance than the lens-less flat cleaved alternative [C2678]

"LightSense: enabling spatially aware handheld interaction devices"
The vision of spatially aware handheld interaction devices has been hard to realize. The difficulties in solving the
general tracking problem for small devices have been addressed by several research groups and examples of
issues are performance, hardware availability and platform independency. We present LightSense, an approach
that employs commercially available components to achieve robust tracking of cell phone LEDs, without any
modifications to the device. Cell phones can thus be promoted to interaction and display devices in ubiquitous
installations of systems such as the ones we present here. This could enable a new generation of spatially
aware handheld interaction devices that would unobtrusively empower and assist us in our everyday tasks.
[C2679]

"Motion Tracking Music with Mobile-Media Technology in Two Case Studies"
Although mobile music-works are finding their way into civic space, they tend to isolate the public as a possible
audience due to a focused use on headphones. The resulting isolation of the performer from the audience
deprives both sides of one of the most important functions of public performance: social interaction. This paper
addresses the concept of "found audience" in civic space and how mobile technology has made it possible to
address it culturally. Two wearable systems for mobile music-making using motion tracking-one simple and one
complex-are presented within the context of the paper as case studies [C2680]

"Building Energy Efficiency Technology Roadmaps: A Case of Bonneville Power Administration
(BPA)"
This paper presents a technology roadmap developed for energy efficiency at Bonneville Power Administration
(BPA). The paper presents 8 technology roadmaps for energy efficiency: heat pump water heaters, heat pumps
w/o resistance, evaporative cooling, LED lighting, industrial process improvement, integrated building design
(passive strategies), smart appliances, demand response. The paper also describes how the technologies and
roadmaps were put together [C2681]

"A Single Driver Chip for Gray Scale Passive-Matrix OLED"
A single driver chip for the 132times64-pixel passive-matrix OLED panel is presented. The developed driver chip
has a 64-step gray scale control using PWM method and two-step voltage pre-charge technology to pre-charge
the OLED pixels. It consists of a digital controller, a SRAM as display data memory, a DC-DC voltage converter,
reference current generators, a pre-charge voltage generator, 64 common drivers and 132 segment drivers. The
chip is a typical current-drive circuit. Power consumption of the whole chip and all pixels with a constant driver
current 100 muA is investigated by the Nanosim simulation. When all pixels displaying the highest gray scale, it
is shown that the consumed power is about 340 mW at 15 V high voltage supply and 3.3 V low voltage supply
[C2682]

"Application of PV Powered High Intensity LEDs for Supplementary Irradiation of Horticultural
Plants"
The work presents a comprehensive study on problems of supplementary photosynthesis in horticultural plants
realised by artificial light sources of optimised wavelength spectrum. A purely photovoltaic method of powering
these sources is provided in order to avoid mains energy consumption. Three goals of the project are specified
i.e. scientific, applique and usable ones. The first one deals with elaborating of algorithms for controlling,
measuring and supplementing the photosynthesis process. The second-with laboratory engineering and
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equipment, while the third goal deals with utilization of elaborated methods and means for improving the quality
and harvesting of the irradiated plants. Apart from the natural sunlight portions the entire supplementary
photosynthesis bases on sun energy PV conversion to the red and blue light energy, additionally emitted by
groups of red and blue LEDs, each of 1 to 3 W power. Their light intensity and mutual light proportions are
controlled and optimised by a computer programme and by the electronic PWM and MPPT technique. Such an
irradiation process, if necessary, may be carried on also in night hours or in cloudy periods by means of PV
energy stored in batteries [C2683]

"Static Parameters of Solar Cells Determined from Solar Simulators Using Quartz Tungsten
Halogen Lamps and Super Bright Light Emitting Diodes"
Adopting a commercial illumination design software, we construct two solar simulators having light characteristic
conforming to the solar simulator Class C of the Australian Standard AS 2915-1987 for solar cells testing. One
simulator incorporates quartz tungsten halogen lamps and is used to measure static parameters of two types of
monocrystalline silicon modules. The other simulator uses super bright light emitting diodes and is used in
determining the IV characteristic of a monocrystalline silicon solar cell [C2684]

"The Effects of High Energy Protons on Shielded Space Solar Cells"
We discuss the applicability of the displacement damage dose method and the non-ionizing energy loss (NIEL)
concept to the effect of protons on GaAs devices. Comparison of the relative damage coefficients (RDCs) for
different GaAs devices with the energy dependence of the proton NIEL shows differences for proton energies
>10 MeV. However, since actual RDCs are always bound between the total and Coulombic NIELs, calculations
were performed for the total displacement damage dose using both NIEL curves to determine the range of dose
expected for devices shielded with various thickness of fused silica coverglass. These calculations were
performed for two different incident proton spectra. The overall effect of using the total or Coulombic NIEL for
calculating the total displacement dose deposited is minimal until extreme thicknesses of shielding are used
[C2685]

"Reliability Aspects of Lead-Free Soldering in Industrial Applications"
The forthcoming European legislation restriction of hazardous substances (RoHS), in effect at July 1st 2006, has
prohibited the use of certain substances for electronic and or electrical equipment. One of these prohibited
materials is lead, which has been used for the past decades in the solder used to connect the components to
the printed circuit boards (PCBs). Therefore, lead-free solders have been developed to replace the SnPb solders.
The military, medical and aerospace industries work exclusively with proven technologies and are consequently
exempted from these directives. Consumer electronics already has experience with lead-free technology,
although the products have a shorter lifespan, whereby the maintaining of the product is of lower importance.
Industrial electronics has almost no experience with lead-free technology yet remains confronted with longevity
problems. The main alternatives solder alloys are Sn, Ag and Cu (SAC) near eutectic composition. As these
alloys have higher melting points and different physical characteristics in comparison to SnPb, research is
needed to discover the eventual problems with the replacement of SnPb. In this work PCBs with Ni/Au finish
have been soldered with SAC and SnPb alloys. Reflow and wave soldering have been performed on three type
of industrial. The components soldered to the board were: ceramic resistor, ceramic capacitor, coil, diode,
jumper, plastic spacer, hybride module, flexible PCB, QFP, LED, electrolytic capacitor, capacitor, oscillator, cable
or connector. The component finishes encountered were: pure Sn, SnPb, SnPb40 and AgPd. Environmental and
bump tests have been conducted and analyzed by means of metallurgical research. Visual and light microscopy
as well as in-circuit tests have been preformed [C2686]

"Luminous PWBs-OLED-Displays on FR4"
Organic light emitting diodes (OLED) are the basic components of a new display generation. They are convincing
compared to liquid crystal displays (LCD) by a higher contrast ratio and smaller power consumption. Additionally,
these luminescent elements can be produced ultra-thin. "Conventional" OLEDs are usually processed on glass
and provided with an external control. Our approach is now to implement this inside a printed wiring board
(PWB). PWBs can be manufactured and equipped with high throughput. Apart from the cost advantages the high
degree of integration affects also the minimization of the overall height of the display assembly. However the
new concept requires various adjustments of the different manufacturing steps. For example a top-emitting
OLED-structure is needed. Also the printed wiring board has to get properties, which make it suited for an
OLED. The effects on the assembly of the electronic components can't be neglected, too. Technological aspects
as well as first results of the practical conversion are described [C2687]
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"Thermal Measurements and Qualification IC Packages Using the Transient Method: Principles
and Applications"
{no data available} [C2688]

"Reliability Failures in Small Optocoupling and DC/DC Converter Devices"
In power electronics, often control and power part are at different electric potentials. Thus, electrically isolated
coupling of them is performed by optocoupling devices. Also, isolating DC/DC converters are in use. While such
systems are dedicated for high reliability application, weak points within these small components generate
problems to the system reliability. The paper outlines most common weakness, as optocoupling internal LEDs,
packaging problems and hybrid components in use at their electrical limits [C2689]

"III-V/Si Device Integration Via Metamorphic SiGe Substrates"
This paper presents growth, characterization and device results for III-V optoelectronic and solar cell
heterostructure devices that have been monolithically integrated on Si via ultra low dislocation density SiGe
interlayers. Prior work that has demonstrated high performance single junction solar cells (Andre et al., 2005)
and visible wavelength LEDs (Kwon et al., 2005) on Si is extended here to include visible wavelength laser
diodes and dual junction solar cells on Si in which AlGaInP materials are used as active layers on Si [C2690]

"An Empty Bottle Intelligent Inspector Based on Support Vector Machines and Fuzzy Theory"
This text studies empty bottle intelligent inspector based machine vision instead of manual inspection. The
system structure is illustrated in detail in this paper. The text also presents the method to extract features from
images. After extracting feature, the fuzzy support vector machines are used as classifier. A genetic algorithm
based on optimization algorithm is simultaneously proposed to confirm the parameters of the fuzzy support
vector machines, ensuring that the fuzzy SVMs have good classification ability. The experiments demonstrate
that using this method to inspect empty bottles, the accuracy rate may reach above 96% [C2691]

"Design of a Page-Checking Instrument Based on Fuzzy Pattern Recognition"
In this paper, a page-checking instrument via MCU Atmega128 and fuzzy pattern recognition theory is developed
for automatic bookbinding machines. This instrument detects dynamically wrong pages locating in many word
pages, graphic pages and word-graphic pages, and at the same time, takes a message to automatic
bookbinding machine that lets wrong pages pass as soon as receiving the message. This instrument can
communicate with computers by RS232 protocol, too. A detecting algorithm developed via fuzzy pattern
recognition theory is stored in page-checking instrument. And this instrument detects wrong pages by two
detecting modes, one is self-adaptive detecting mode, the other is non self-adaptive detecting mode.
Experiments show that precision of this wrong page-detecting instrument is 0.5%, and possess fine stability
[C2692]

"Flexible Thin-film Transistors on Strained Si/SiGe Membranes"
Electronics built on flexible polymer substrates have great potential for a number of applications. The largest
potential lies in active-matrix flat-panel display applications, because of the continually increasing demand for
light weight and robustness from wireless technologies. For the back-plane circuitry of active-matrix organic light
emitting diodes (AMOLEDs), high transconductance (gm ) and high current drive capability are critical
requirements to reduce the gate overdrive voltage and to provide higher brightness. These requirements pose
great challenges to the currently widely investigated channel materials, such as amorphous Si, poly-Si, and
organic semiconductors. Single-crystal Si, on the contrary, offers excellent performance in comparison with the
materials mentioned above. Quite recently single-crystal Si has been transferred onto plastic substrate to create
thin-film transistors (TFTs). We report here a novel membrane fabrication method that allows us to create
strained-Si TFTs on plastic substrate [C2693]

"Characteristics of Superlattice LED with a Si0.8 Ge0.2 or Si Capped Layer at Room Temperature"
The comparison between the Si and Si0.8Ge0.2capping layers shows that the conduction band offset of
Si0.8Ge0.2and Si can form a barrier for electrons, and that it can increase the quantity of carriers on conduction
band. From the results of these experiments, the characteristics of carrier blockers formed by hetero structure
can be applied in IV-IV optoelectronics devices to achieve higher optical power [C2694]
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"High temperature growth of very high Ge content SiGe virtual substrates"
Very high Ge content SiGe virtual substrates (50% les [Ge] les 70%) can serve as templates for the growth of
compressively strained Ge (c-Ge) / t-Si dual channels, with impressive hole mobility enhancements (up to 10)
over bulk Si based in M. L. Lee and E. A. Fitzgerald (2003) and O. Weber et al. (2005). SiGe virtual substrates
graded all the way up to pure Ge according to M. T. Currie et al. (1998) enable the monolithic integration of high
performance III-V optical devices (such as p+/ n GaAs solar cells as presented in C. L. Andre et al. (2005),
AlGaInP resonant cavity light emitting diodes, etc. as presented in O. Kwon et al. (2005)) on large area Si
substrates etc. In this paper, we quantify the evolution of the structural properties of SiGe virtual substrates
grown at 850degC in a commercial reduced pressure-chemical vapor deposition tool as a function of the final Ge
concentration in the 50% to 100% range [C2695]

"Enhancement of Fowler-Nordheim Tunneling Based Light Emission from metal-SiOx-Si MOSLED"
PECVD grown nanocrystallite Si structure at SiOx/Si interface has been demonstrated to show its capability in
enhancing the surface roughness and the Fowler-Nordheim tunneling based carrier injection for improved light
emission from a metal-SiOx-Si MOSLED [C2696]

"Triggered Electroluminescence from a Strained Si1-XGeX/Si Single Quantum Well"
Triggered electroluminescence is demonstrated in an electrically biased strained Si1-xGex/Si single quantum well
where otherwise spatially separated electron-hole pairs created through impact ionization are made to recombine
upon removing the bias voltage, paving a way towards on-demand Si-based single photon emitters and optical
memory application [C2697]

"A Characterization of Injection, Transport an Excitation Mechanisms in Si-nc based MOS-LEDs"
We study the effect on a LED of a controlled insertion of N in Si oxide containing Si nanocrystals. Nitrogen
lowers the electronic potential barrier, thus increasing the carrier injection. Electroluminescence spectroscopy
suggests that both electron and hole injection can be observed [C2698]

"Study on Transmission Optical Fiber Hydrogen Sensor"
Based on palladium's hydrogen sensibility and its reversibility of absorbing hydrogen, a transmission optical fiber
hydrogen sensor is demonstrated. We deposited thin palladium film on the end of a multi-mode optical fiber,
using LED as light source, and using a big-diameter-core optical fiber to collect transmission light. When
modulated light emitted from the LED is injected to the thin palladium film, part of the light is reflected and
absorbed, the other part of the light transmits through the thin palladium film. We can get hydrogen concentration
by detecting the intensity of the transmission light. Result of the experiment indicates that this kind of optical fiber
hydrogen sensor has a good linearity and high sensitivity [C2699]

"Design of Portable LED-based NIR Integrity Wheat Component Intelligent Measuring Apparatus"
Quickly and non-damage to measure the nutrition component of wheat is very important in the field of wheat's
purchase and production. The hardware design, software design, model builds and concentration prediction of
integrity wheat component intelligent measuring apparatus are introduced. The apparatus adopt the long light
path transmission method, is made up of NIR LED light source, narrow bandwidth interference filter, Si
photoelectric detector, A/D conversion, microprocessor system and calibration model. For predict the protein
concentration of integrity wheat, the correlation coefficient is 0.93 and the coefficient of variation is 5.54%. The
measuring apparatus providing a lower cost solution for integrity wheat component non-damage quickly
measuring, and also provides quickly speed and smaller size for using on fieldwork. Compared with other
instrument, the apparatus has many advantages, such as compact space, simple structure, low power waste,
and anti-shake [C2700]

"Planning and Simulation of the Flowers and Plants' Environment Adjustment Based on Fuzzy-PI
Control"
To realize the greenhouse flowers and plants' environment adjustment automation, a case in point was selected
and its environment adjustment was analyzed simply. The flowers and plants' environment adjustment system
was very difficult to establish the precise mathematical model, so the control method based on fuzzy-PI double
model was used. A break point was used to join the fuzzy and the PI control method. The simulation using
MATLAB confirmed system feasibility and found the break point. The simulation result indicates that the fuzzy-PI
double model control method increases control precision and improves system dynamic performance and system
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stable state performance [C2701]

"Electroluminescence from the Ge Quantum Dot Metal-Oxide-Semiconductor Tunneling Diodes"
In summary, the ~1.5 mum Ge QD MOS LED which is fully compatible with ULSI process is reported for the first
time. The origin of the emission is due to the radiative recombination between the electrons and holes confined
in the Ge QD. The electrons also recombined with holes at the Si/oxide interface and the band edge light
emission from Si is also observed [C2702]

"LED back-light driving system for LCD panels"
In this paper, a light emitting diode (LED) back-light driving system for liquid crystal display (LCD) panels is
proposed. Due to improvement in luminous efficiency, long life and wide color gamut, LED has gradually
substituted for cold cathode fluorescent lamp (CCFL) as back light. In order to compete with other display
devices and receive wide acceptance in the commercial arena, back-light driving efficiency, luminous efficiency
and LED arrangement need to further improve. In this paper, an LED bypass circuit is proposed to prevent LED
arrays from open-circuit, improving back-light reliability and availability significantly. In addition, bi-directional
buck+boost converters are adopted to speed up state transition when using a current-type burst-mode dimming
control for LED back-light drivers. Moreover, an effective driving circuit for achieving RGB light scan is
introduced. Simulated and measured results are presented to verify the feasibility of the proposed driving system.
[C2703]

"Computational Analysis of Mass Spectrometry Data Using Novel Combinatorial Methods"
First Page of the Article [C2704]

"Analysis of LED-allocation algorithm for high-speed parallel wireless optical communication
system"
We analyze LED-allocation algorithms for high-speed parallel wireless optical communication system that we
have developed. It enables up to gigabit-class communication using two-dimensional transmitter composed of
LED array, and two-dimensional receiver composed of lens and image sensor. However, there are some
interference problems when the allocation of packets to LEDs is not good. Considering these problems, we
propose new LED-allocation algorithms to improve the affection of interference. In this paper, we analyze the link
of parallel wireless optical communication system and show the effectiveness of our proposed algorithms by
simulation. [C2705]

"Twenty Second Annual IEEE Semiconductor Thermal Measurement and Management
Symposium"
The following topics are dealt with: semiconductor thermal measurement; thermal packaging; air cooling; thermal
interface materials; thermal interface material testing; impingement, spray cooling, and refrigeration;
thermoelectric implementation for high flux spreading; thermal materials development; power LED assembly
packaging and testing; thermoreflectance; and thermo-mechanical challenges in stacked die packages [C2706]

"CCFL inverters: opportunity or threat"
The electronic ballast market is expected to grow at an average annual unit growth rate of 10.8% through 2010.
Leading this growth is the market for cold cathode fluorescent lamp (CCFL) inverters, which are estimated to
contribute a 15.4% average annual unit growth rate through 2010. However, that growth is threatened by the
emergence of light emitting diodes (LEDs), and their use in backlighting. Having already displaced CCFLs in
many low-wattage applications, LEDs now pose a threat to CCFLs in high-wattage segments, and are looking to
capitalize on the high-growth segment of backlighting for liquid crystal display (LCD) applications. [C2707]

"A single-stage power converter for a large screen LCD back-lighting"
This paper presents a single-stage power converter for driving any number of power Light-Emitting-Diodes
(LEDs) from a high AC input voltage. The power converter converts a high AC input voltage into a DC current
source directly by using a proposed single-stage power converter. The DC output voltage can be higher or lower
than the peak of the AC input voltage level. In addition, the AC input current is synchronized with the AC input
voltage so that AC input power factor is close to unity. The LED current is controlled based on a current-
regulated PWM method. Hence, both a Power Factor Correction (PFQ feature and LED current regulation are
obtained by using a single-stage power converter. Furthermore, there are no DC bulk capacitors in the DC-link
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and AC-rectified line voltage or current sensors. A current sensor at the MOSFET source-side is employed only
to regulate the power LED current. With the proposed scheme based on a single power conversion stage, higher
efficiency with a very simple, low-cost power LED driving system is implemented. Experimental results show that
the total efficiency is over 90 [%] with PF ≥ 0.9 in a wide LED current control range. The experimental results for
the maximum output power of 90 [W], Io=500 [mA] and Vo=180 [V] are provided. [C2708]

"Dynamic programming environment for active rules"
Currently, many applications that require monitoring (e.g., surveillance, track monitoring) use the event-condition-
action (or ECA) rule paradigm. The local event detector (LED) that has been developed based on the ECA rule
paradigm provides active capability to various applications including relational database systems. LED is capable
of handling events that are local to the application, thus providing active capability. Existing LED framework (in
Java) supports creation of events and rules at compile time. Modifications to existing rules or events are difficult
once the execution of the application begins. Thus, modifying rules or events requires adding code for new rules
and events, recompiling and executing. This is a limitation for many applications where the rules and events
need to be modified dynamically at run time and without bringing the system down. This paper provides a novel
approach for supporting the creation of rules and events dynamically at run time, which is critical for several
classes of monitoring applications. The proposed approach avoids recompilation and restarts which are
inappropriate in many environments that require fine-tuning of rules on the fly. The dynamic programming
environment (DPE) presented in this paper provides a generic set of classes that are designed to handle the
creation, management, and execution of rules. This set of generic classes is application-independent making the
system a general-purpose tool. The user application provides necessary class and event information to the DPE
in either XML or text format. The DPE uses this information to create, modify and manage the rules. The DPE
supports the creation of new composite and temporal events. A friendly user interface is provided to perform all
these tasks [C2709]

"Minimization for LED-backlit TFT-LCDs"
This paper presents an algorithm for minimizing power consumption of LED backlights in transmissive TFT-LCD
monitors. The proposed algorithm reduces power consumption by scaling the luminous intensity of the red,
green, and blue LED backlights independently according to the image histograms of each color channel. The
algorithm consists of two phases. The first phase, chromaticity scaling, finds the optimal ratios of red, green, and
blue backlights subject to a perceived color difference constraint. The second phase, luminance scaling, finds
the optimal dimming factor subject to a perceived lightness difference constraint. The perceived color and
lightness differences are measured by the CIELAB color difference equation 2DeltaE*ab, a standard metric for
measuring color variation. Psychophysical experiments were performed with 35 observers to uncover the optimal
luminance scaling function. An experimental LED backlight module was implemented and installed on a 19" side-
lit TFT-LCD monitor to replace the original CCFL backlight. Within limited perceivable difference 2DeltaE*ab, up
to 76% of power consumption can be reduced for the benchmark images [C2710]

"Low-Cost Diffuse Wireless Optical Communication System based on White LED"
This work presents the use of white LED (WLED) lamps as broadcast emitters in an optical wireless system. The
proposed system allows the data transmission at medium data rate (500 kb/s). The level of illumination can be
changed without any degradation of the transmission performances. If a pulse width modulation (PWM) driver is
used to apply the electrical power to the WLED, the transmission capabilities can be implemented with minor
changes, resulting in a low-cost improvement of the WLED lamps [C2711]

"Performance evaluation of narrowband OFDM on integrated system of power line communication
and visible light wireless communication"
White LED is considered as a strong candidate for the future lighting technology. We have proposed an optical
wireless communication system that employs white LEDs for indoor wireless networks. In this system, LED is not
only used as a lighting device, but also used as a communication device. The system has large optical power to
function as lighting device. A group including the author has proposed an easy wiring system for visible light
wireless communication using existing power line. It can be said that it is the technology of very easy
composition of making the signal of the power line into wireless. In this paper, along with the popularization of
OFDM system at power line communication, we evaluate the performance of the integrated system on
narrowband OFDM power line. [C2712]

"Effect of multiquantum barriers on performance of InGaN/GaN multiple-quantum-well light-emitting
diodes"
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In this paper we demonstrate that the improvement in the emission intensity afforded by the introduction of
multiquantum barrier (MQB) structures in an InGaN/GaN multiple-quantum-well (MQW) light-emitting diode (LED)
is attributable to increased excitation cross sections. Over the temperature range from 300 to 20 K, the excitation
cross sections of the MQW emissions possessing MQB structures were between 9.6 × 10-12cm2and 5.3 × 10-
15cm2, while those possessing GaN barriers were between 8.1 × 10-12cm2and 4.5 × 10-15cm2. We found,
however, that the figure of merit for the LED light output was the capture fraction of the cross section; we
observed that the dependence of the optical intensity on the temperature coincided with the evolution of the
capture fraction. This analysis permitted us to assign the capture cross-section ratios at room temperature for
the MQWs with MQBs and with GaN barriers as 0.46 and 0.35. Furthermore, the MQW system possessing well-
designed MQB structures not only exhibited the thermally insensitive luminescence but also inhibited energetic
carrier overflow. [C2713]

"Brightness Improvement and limited Forward Voltage of the AlGaInP MQW LED with Wet-
Oxidation by Taguchi Method"
To increase the external quantum efficiency of LED while limiting its forward voltage (Vf), we prepared both
(AlxGa1–x)0.5In0.5P LED and buried oxides through selective wet oxidation of the AlAs layers of AlAs/GaAs
distributed Bragg reflectors (DBRs). The wet oxidation process forms a stable AlxO material that acts as an
insulation layer that affects both the carrier and optical confinements. The stable AlxO material that formed
confined the transport region of injection carriers effectively and strongly decreased the chance of the carrier
being trapped within the surface layer. To determine the trade-off conditions for LED oxidation, we used the
Taguchi method which is a robust technique that is often used to analyze the significant trends that occur under
a set of oxidation condition. In this study we uses an L9orthogonal array to measure the effects that a series of
factors have upon the maximum brightness performance of the LED in an effort to limit the values of Vf. Relative
to the as-grown LED, the oxidized LED that was treated under the trade-off wet-oxidation conditions displayed a
sharply enhance the brightness (62.4% increase) in conjunction with only a slightly increased value of Vf(only a
24.5% increase). [C2714]

"Broadband access over medium and low voltage power-lines and use of white light emitting
diodes for indoor communications"
First Page of the Article [C2715]

"1Gb/s Ethernet physical layer device package development"
The 82566 family of LAN products are Intel LAN Access Division's (LAD) generation 90nm silicon gigabit LAN
connection devices with an integrated PHY, designed in a 2 layer flip chip molded matrix array package
(FCMMAP). The use of 2 layer FCMMAP technologies leveraged a number of cost reduction, thermal
performance and design improvements offered over an alternative 4 layer stacks up. This paper describes the
various design and electrical performance optimizations that were implemented to achieve an improved package
design to meet the requirements for the high speed proprietary SerDeS and gigabit PHY interfaces [C2716]

"Thermal interface material with aligned CNT and its application in HB-LED packaging"
High density well aligned vertical CNT arrays were synthesized by thermal chemical vapor deposition (CVD)
method on 1 inch by 1 inch Si substrates with sputtered Ti and Si layers. They were used as a new kind of
thermal interface material (TIM) for the thermal management of microelectronic packages and high brightness
light emitting diode (HB-LED) packages. The thermal resistance of the CNT-array-TIM and some other TIM were
evaluated and compared according to ASTM D5470 standard. The thermal resistance of CNT-array-TIM was
found to be 15 mm2-K/W which was only 20% of that of the commercial silver epoxy. The mechanism of the
phonon heat transfer through the CNT-array-TIM was reviewed. The application performance of CNT-array-TIM
in HB-LED packages was predicted by finite element analysis using ANSYS code. It was concluded that CNT
arrays synthesized by the simple thermal CVD procedure is a promising low cost and effective TIM [C2717]

"From nanostructured thin films to photonic devices --development and commercialization"
The development and commercialization of flat panel display and light source based on nanostructured thin films
such as field emission display (FED) from carbon nanotubes, light emit diode (LED) from GaN-based thin film, is
reviewed. The related thin film fabrication systems, FED prototypes and high-brightness white LED lamps have
been demonstrated. [C2718]

"Mapping human networks"
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We have developed a method of measuring user interest and affiliation for conference attendees, using
behavioral data to collected by 'smart badges' worn by the attendees. These measures allow validation,
refinement, and extension of online user profiles, improving the dissemination of conference information [C2719]

"Ultra small projector with high efficiency illumination system"
An ultra small projector with LED light sources is developed to create a new category of projection display. This
projector is battery-operated and has the SD port. Therefore this projector requires no power cable and signal
cable. To realize the high efficient illumination system, we have developed a novel collimator with four aspheric
surfaces. Using this technology, the total lumen of the projected image is improved. [C2720]

"Thermal effects of moisture inducing delamination in light-emitting diode packages"
This work reports on the moisture inducing delamination in light-emitting diode (LED) packages and its effects on
thermal characteristics. The LED samples were subjected to moisture preconditioning followed by heat block
testing. Transient thermal measurements were performed to investigate the thermal behavior of the delaminated
LEDs. Increase of thermal resistance with the degree of delamination was observed from the transient
measurement. The thermo-mechanical calculated from coupled-field FEA simulation agree well with the micro
graphical evidence. The calculated hygro-mechanical stress increased with the preconditioning time. It was
found that the thermo-mechanical stress plays more important role than the hygro-mechanical stress for the
development of delamination in the LED packages. Moisture pre conditioning for 3 hrs and 6 hrs under 8
5timesC/8 5 RH conditions was found to make little contribution to the delamination between the chip and lead
frame [C2721]

"Using the Morphology of the Photoplethysmogram Envelope to Automatically Detect Hypovolemia"
There currently is no clinically accepted noninvasive technique for detecting moderate blood loss. Clinicians
instead normally rely on lagging indicators such as blood pressure and tachycardia. We propose to use changes
in the morphology of the respiratory induced variation in the photoplethysmogram (PPG) to detect moderate
hypovolemia in non-ventilated subjects. These changes were characterized by two statistically robust metrics
that were developed to characterize the top and bottom envelope of the PPG. The first metric detects when the
height of the top envelope becomes greater than the difference between the minimum of the top envelope and
the maximum of the bottom envelope. The second metric robustly detects when the upper and lower envelopes
synchronously rise or fall. The use of these metrics was then validated in nonintubated healthy volunteers with a
lower-body negative pressure (LBNP) chamber which induces central hypovolemia by sequestering blood in the
hips and lower extremities. Hypovolemia corresponding to sequestration of more than 1 liter of blood (LBNP > 60
mmHg) was consistently detected using these metrics before significant change in blood pressure, or tachycardia
are observed [C2722]

"Visible light communication using OFDM"
In this paper wireless communication using white, high brightness LEDs (light emitting diodes) is considered. In
particular, the use of OFDM (orthogonal frequency division multiplexing) for intensity modulation is investigated.
The high peak-to-average ratio (PAR) in OFDM is usually considered a disadvantage in radio frequency
transmission systems due to non-linearities of the power amplifier. It is demonstrated theoretically and by means
of an experimental system that the high PAR in OFDM can be exploited constructively in visible light
communication to intensity modulate LEDs. It is shown that the theoretical and the experimental results match
very closely, and that it is possible to cover a distance of up to one meter using a single LED [C2723]

"A suggestion for high power LED package based on LTCC"
A high power package based on LTCC, multi layer ceramic-metal package, MLCMP, has been proposed. To
comply with recent demands for high power LEDs, the proposed package utilized large scale via slug for heat
sink slug whose cross section area is greater than ordinary LED die size. The via slug could be constructed in a
single tiring process. The matching quality at the ceramic-metal interface was acceptable for reliable LED
package and thermal conductivity of the sintered silver was assumed to be nearly equivalent to bulk silver. Thus,
the proposed MLCMP is equivalent to existing heat sink slug type packages, where the chip is located on the
metal heat sink slug and heat is efficiently transmitted to circuit board by the aid of the heat sink slug. Thermal
resistance of MLCMP was evaluated numerically and experimentally. In the numerical simulation, MLCMP was
compared with conventional heat slug type package and aluminum nitride based package. Thermal resistance of
all the three packages is less than 10 K/W. As the cross section of the via slug increases, thermal resistance of
MLCMP exceeds those of the two other packages. A transient thermal analyzer was used to measure actual
thermal resistance of working MLCMP. The measured data were compared with analytic solutions. Thermal
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resistance contributed to MLCMP has been revealed to be less than 1.0 K/W. Considering the affordability and
design flexibility, we anticipate the proposed MLCMP is not only suitable for high power LED package but also a
promising solution for illumination modules [C2724]

"Thermal resistance analysis of high power LEDs with multi-chip package"
Thermal transient measurements of high power GaN-based LEDs with multi-chip designs are presented and
discussed. Once transient cooling curve was obtained, the structure function theory was applied to determine the
thermal resistance of packages. The measured total thermal resistances from junction to ambient were 19.87
K/W, 10.78 K/W, 6.77 K/W for the one-chip, two-chip and four-chip package, respectively. The contribution of
each component to the total thermal resistance of the package can be calculated from the cumulative structure
function and differential structure function. The total thermal resistance of multi-chip package is found to
decrease with the number of chips due to parallel heat dissipation. Very useful thermal design rule for high
power multi-chip LED package is analogized from the experiments. It was found that the effect of the number of
chips in a package on the thermal resistance depends on the ratio of partial thermal resistance of chip and that
of slug. Thermal resistance for full color multi chip LEDs, where each chip is driven independently, was
measured as well and the implication was discussed [C2725]

"A microjet array cooling system for thermal management of active radars and high-brightness
LEDs"
Advancement in high heat thermal management technology and its successful integration into emerging GaN-
based amplifiers is imperative to meet the long-term requirement of future X-band radar systems. It is also
known that the efficiency and reliability of light emitting diode (LED) strongly rely on successful thermal
management due to its inherit low junction temperature in the LED chip. In this paper, a new cooling solution for
thermal management of GaN based power amplifiers for X-band radars (XBR) and high-brightness LEDs, by a
closed microjet array cooling system, is proposed and investigated by experiments. For the active radar part, we
developed a circuit consisting of Si resistor chips to generate heat. The resistor chip has a resistance of 10 Ohm.
It has a chip dimension of 2.4 mm times 2.4 mm times 0.50 mm, with a top side 4 mum Al and bottom side 1
mum Al/Ti/Ni/Ag. The testing results are shown to achieve a thermal resistance of 0.192degC/W under a flow
pressure of 32psi. For LED packaging, the tests show that it can achieve good cooling effect, for a 16.4W input
power, the surface temperature of 2times2 LED array is just 44.2 degC after 10 minutes' operation, much lower
than 112.2degC, which is measured without any active cooling techniques at the same input power. To compare
its performance with conventional thermal management means, three cooling methods for LED array such as
natural convection, heat sink and heat pipe, are also experimentally studied. The comparison results
demonstrate that present microjet cooling system has the best cooling performance. To fully understand present
cooling system for real world applications, the cost, reliability and volume comparison and analyses among
different cooling means are also briefly conducted in the final section of this paper [C2726]

"Materials Challenges and Solutions for the Packaging of High Power LEDs"
Field=03 form only given. As a future lighting source, high power LED lighting is significant in that it provides
decades of lifetime under normal operation, requiring a fraction of the power required for traditional lighting
solutions. For LED lighting to be a viable lighting source, there are many technical challenges to be resolved.
Among them the light extraction efficiency, the chip over heating, the thermal and radiation degradation of the
optical output power are the key issues, which turn out are all related to the packaging materials. This work will
outline those challenges in details and report the recent progress in resolving those key problems [C2727]

"High-precision, fast current source for large-area current-programmed a-Si flat panels"
Although current-programmed pixel circuits lead to a highly stable amorphous silicon (a-Si) active matrix
backplane, they are prone to a long settling time due to the large parasitic capacitance coupled with the low
mobility of a-Si thin film transistors (TFTs). This paper presents a fast-current source that can significantly
improve the settling time of the a-Si active matrix. Also, to reduce the effect of mismatches a differential offset
cancellation technique is introduced [C2728]

"Quantum well infrared photodetectors-recent advances at NRC"
Recent advances on quantum well infrared photodetectors (QWIP) at the National Research Council Canada are
reviewed. These include the demonstration of QWIP-LED pixelless imaging, the development of THz, ultrafast,
and two-photon QWIPs [C2729]
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"Efficient Measurement of Eye Blinking under Various Illumination Conditions for Drowsiness
Detection Systems"
In this paper, we propose an efficient way of measuring the level of eye blinking under various illumination
conditions (such as day and night) for drowsiness detection systems which use a single camera. Determining the
level of drowsiness by using eye blinking, it is an important way of detecting eye positions and measuring eyelid
movements. For robust eye detection under various illumination conditions, we propose a simple illumination
compensation algorithm and a novel way of measuring of eyelid movements. In order to estimate the
performance of the proposed methods, we collected video data during real driving situations under various
illumination conditions, such as during the day and during the night. Experimental results demonstrate an
average eye detection rate of over 98% and an accurate measurement of eye blinking when using the proposed
drowsiness detection system [C2730]

"Near-infrared Electroluminescence from Multilayered CdF2/CaF2 Quantum Heterostructure Grown
on Trench-Patterned Si"
A CdF2/CaF2intersubband transition light-emitting structure is fabricated on a trench-patterned Si substrate.
Electroluminescence from the device was observed in the near-infrared region [C2731]

"Ulrich Barnhoefer, Moon-Jung Kim, and Mattan Erez A Low Power, Passively Cooled 2000 cd/m2
Hybrid LED-LCD Display"
In this paper, we describe a hybrid LED-LCD screen that delivers the same image peak-brightness at 1/2 to
1/20th the power consumption per unit LCD screen area compared to conventional designs. Our architecture is
based on an adaptive, spatially controlled LED backlight and a unique algorithm that decomposes the displayed
image into LED and LCD components in order to minimize power consumption. In addition to the efficiency
gained over current displays, our implementation is also suited for high dynamic range applications, achieving a
peak brightness of 2000 cd/m2with a 20,000:1 contrast ratio. We introduce, for the first time, implementation
details of a spatially adaptive LED-LCD display and describe a novel thermal and electrical design. Our display
is comprised of a standard FR4 PCB populated with an array of individually controlled high brightness LEDs,
their associated control electronics mounted, and a LCD panel. The use of standard PCB (no metal core) is
made possible by carefully designing efficient driver electronics (76% efficiency), introducing thermal channels to
a large integrated heat sink implemented as part of the PCB, and employing power-reducing decomposition
algorithms. Our prototype is completely passively air cooled, silent, and light [C2732]

"Obstacle Detection and Pedestrian Recognition Using A 3D PMD Camera"
This paper presents a 3D-camera system and appropriate algorithms for the image processing to provide
pedestrian recognition. According to international legislative proposals the automotive industry is forced to take
action in the area of protecting vulnerable road users. The presented photonic mixer device (PMD) sensor
system is able to fulfil specific requirements of a pedestrian protection assistant. It consists of a sensor with a
resolution of 64 times 16 pixel, lightsources, and the image processing unit. The light emitting diodes (LEDs) of
the lightsources emit a modulated signal in the infrared (IR) spectrum. The sensor calculates the object distance
by means of the phase of the reflected signal. The range of the system is approximately 15 m for pedestrians
and up to 30 m for objects with high reflectivity, e.g. cars with number plates. The horizontal field-of-view is
55deg. The presented image processing unit consists of two main steps. In the first step both a robust and
efficient segmentation method is performed to create reliable detections of the objects and a useful description of
their projection in the image plane. It uses the linking pyramid method regarding the partition of the distance
image and a contour-based grouping algorithm, where the objects are described using the chain code
representation. In the second step a classification of the resulting objects is carried out. Depending on the
distance of the objects which have to be classified a shape- or motion-based verification is applied adaptively.
Both approaches discussed in this paper deliver very good results at the corresponding distance and represent a
solid foundation of further works [C2733]

"Analysis of Very Low Threshold Current Density GaInNAs Laser at Low Temperature"
GaInNAs lasers grown on GaAs substrates are very attractive for the application of uncooled operation with high
performance at 1.3 mum region. However, fundamental material and device properties which are important for
device design are still not fully understood. In this paper, we investigated temperature dependence of laser and
light emitting diode (LED) characteristics for this purpose. We found that the threshold current density (Jth) of
GalnNAs laser was considerably lower than that of GaInAs laser at low temperature, although it is much higher
at room temperature [C2734]
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"SiOx/Si Interfacial Si Nano-Pyramids Enhancd Electroluminescence from Si-Rich SiOx MOSLED"
Interfacial (100)-oriented Si nanopyramids are synthesized with surface density of 109cm-2prior to the growth of
Si-rich SiOx, which greatly suppresses blue-green EL and improve near-infrared EL at 30 nW with lifetime of
>10 hrs [C2735]

"Improving the Luminous Efficiency of Organic Light Emitting Diodes using a Modulated Doping
Hole Injection Layer"
Modulated doping of 2,3,5,6-tetrafluoro-7,7,8,8-tetracyano-quinodimethane (F4-TCNQ) in a hole injection layer
(HIL) of 4,4',4"-tris(N-3-methylphenyl-N-phenyl-amino)-triphenylamine (m-MTDATA) was investigated. The
device fabricated with an indium-tin-oxide (ITO)/ m-MTDATA:chi% F4-TCNQ/N'-di(naphthalen-1-yl)-N,N'-
diphenyl-benzidine (NPB)/tris-(8-hydroxyquinolinato) aluminum(III) (Alq3)/LiF/Al structure was optimized by
adjusting the doping concentration and region in HIL to enhance device's efficiency and luminance. 4, 7-
diphenyl-1, 10-phenanthroline (BPhen) is used as a hole blocking layer (HBL). Moreover, F4-TCNQ is inserted
in the m-MTDATA to study the emission characteristics of OLEDs. The OLED having an efficiency up to 12 cd/A
is achieved in the study [C2736]

""Firefly capturing method": Motion capturing by monocular camera with large spherical aberration
of lens and Hough-transform-based image processing"
We demonstrate a new motion capturing method that uses the monocular camera with large spherical aberration
of lens to measure 3D positions of point light sources attached on an object in real time without any sequential
lighting. Point light sources are transformed into circle patterns by the large spherical aberration of lens mounted
in the camera. The diameter and center position of circle pattern give the distance and direction to the light
source, resulting in measuring its 3D position. Circle patterns are extracted by video image processing based on
Hough transform even if they are overlapped each other. We tracked the circle patterns by predicting their next
positions by Kalman filter that includes the acceleration of movement. By combining these processing techniques
we succeeded in demonstrating the motion capturing of several LEDs in real time, which is shown in 3D
graphics [C2737]

"Efficient Unidirectional Wavelength-Scale Photonic Crystal Light Emitters"
We have shown that the unidirectional photonic crystal emitter whose >80% energy is concentrated within a
small divergence angle of plusmn30deg can be achieved by placing a Bragg mirror and tuning the defect
structure [C2738]

"Screening of Piezoelectric Fields in InGaN Quantum Well Laser Structures"
By modelling time resolved emission spectra of 3 and 4 nm In0.07Ga0.93N quantum wells we show that injected
carriers reduce the internal field to only 70% of its unscreened value at typical laser thresholds [C2739]

"Thermal management in color variable multi-chip led modules"
One of the main advantages of LED technology is the possibility to build efficient color variable lighting systems.
In order to apply these systems in illumination applications in high power, color variable LED modules are
developed. These modules contain different LED colors, e.g. red, green and blue dice, which can be combined
to generate colored and white light. For optimal color mixing, the dice of the different colors are mounted close to
each other, resulting in an increased thermal load of the LED dice in the module. One of the key issues in color
variable LED applications is to maintain a defined color point over life and over all flux levels. The relevant
optical properties of LEDs, like luminous flux and wavelength, depend on the junction temperature of the LED.
One of the ways to maintain a stable color point is to compensate for these temperature dependencies. In order
to be able to perform this compensation, one has to know the junction temperature of the different dice under all
loads and the relation between the luminous flux and the wavelength and this junction temperature. In this paper
we present a thermal design method of a multi-chip LED module that is able to handle an increasing thermal
load up to 20 Watt. Further, we present a compact model to estimate the junction temperature of the different
dice at an arbitrary load. This model is used in the color control system to calculate the junction temperatures
under load and adjust the loads of the different dice accordingly to maintain a defined color point. The model is
validated with transient tester measurements. Application of this model results in a considerable improvement in
color stability [C2740]

"New Design and Application of High Efficiency LED Driving System for RGB-LED Backlight in
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LCD Display"
Novel RGB-LED driving system for LED backlight in LCD display have been developed and demonstrated. The
driving system consists of the non-isolation type high efficiency constant current DC-DC converter and the
dynamic controller with microcontroller. The efficiency of driver is up to 94.4% and the maximum color deviation,
Deltau'v', from the target is 0.002 [C2741]

"Beam Scanning Antenna with Photonically Tuned EBG Phase Shifters"
In this paper we describe a phase array antenna architecture which has been experimentally tested in the
laboratory. A photoconductive phase shifter using microswitches has been proposed, fabricated and used in the
antenna. We have demonstrated the antenna's scanning capability near plusmn30deg. The ability to achieve
such a wide beam scan when operated by low power LEDs makes them attractive over the existing mechanical
or electrical phased array antennas. The half-power beamwidth (HPBW) of the pattern is almost maintained in all
steered states. However it is worth noting that the level of the side lobes needs to reduced [C2742]

"A Fabrication Method for Micro/Nanostructures"
A simple fabrication method is presented that can be used to form imbedded and inverted micro/nanostructures
that cannot be readily built by other methods. The technique is applied to fabricating organic light-emitting diodes
[C2743]

"Challenges and Opportunities for Biophotonic Devices in the Liquid State and the Solid State"
In this paper we discuss the unique challenges and opportunities present in using biomaterials in photonics
applications. We describe biophotonic materials and devices fabricated and operated in the solid state
(fluorescent nanometer thin films, light emitting diodes) and in the liquid state (electrofluidic fluorescent
biosensor, microfluidic switches). [C2744]

"Optical Properties of Stranski-Krastanow and Strain-Free GaSb Quantum Dots on GaAs
Substrates-Towards Sb-based Type-II Quantum Dot Emitters -"
We report the optical characteristics of type II GaSb quantum dot (QD) formation on GaAs by either Stranski-
Krastanow (SK) or interfacial misfit (IMF) growth mode. The growth mode selection can be controlled by the
gallium to antimony (III/V) ratio where a high III/V ratio produces IMF and a low III/V ratio establishes the SK
growth mode. The IMF growth mode produces strain-free QDs emitting at 1.35 μm at room-temperature (RT),
while the SK growth mode produces highly-strained QDs emitting at 1.18 μm at RT. We also demonstrate the
fabrication of light-emitting diode (LED) structures containing five layers of GaSb/GaAs QDs using the IMF
growth mode. Electroluminescence (EL) peak at 1.3 μm from the stacked QDs is observed at RT, which would
be applicable to GaAs-based photonic devices for fiber-optic communication systems. [C2745]

"Fast Transition Current-Type Burst-Mode Dimming Control for the LED Back-Light Driving System
of LCD TV"
In fact, the title does not propagate the content of this paper. It should be changed to "ripple free converter for
driving LED backlight of LCD TVs." Due to improvement on luminous efficacy, long life and wide color gamut,
LED has gradually substituted for cold cathode fluorescent lamp as backlight. The proposed driving system
adopts sequential color scanning scheme to improve light utilization efficiency by removing color filter. To meet
display performance requirement that chromaticity variation xutriuv needs to be limited below 0.002, this paper
also proposes a family of output current ripple free topologies to reduce chromaticity variation caused by ripple
current. In addition, magnetic amplifiers are introduced to achieve accurate current control among multi-LED
strings, and a driving voltage reseter is introduced to eliminate current spikes, improving backlight uniformity,
reliability and availability significantly. A forward-type output current ripple free topology with magnetic amplifiers
has been built to sequentially drive color LED arrays, from which experimental measurements have verified the
discussed performance and feasibility of the proposed system [C2746]

"Development and prototyping of a HB-LED array module for indoor solid state lighting"
Light emitting diodes (LEDs) have been widely used for a long period of time in various applications such as
instrumentation signals, message displays, traffic signals, decoration and personal lighting. With the increase in
power rating and the improvement in optical efficiency, LEDs have demonstrated high potential for general
lighting applications. In recent years, people became interested in using high brightness LEDs (HB-LEDs) as
light sources to replace conventional fluorescent light tubes and lamps. Industrial forecasting indicated that the
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luminous efficiency of HB-LEDs will be greatly improved in the near future. In addition to increasing luminous
efficiency, HB-LEDs have other advantages such as ultra long life, relatively low power consumption, and no UV
radiation. These superior properties give HB-LEDs an extra edge over conventional lighting sources. In this
study, the coating process for generating white light from blue LEDs was investigated. Furthermore, a prototype
of HB-LED array module was fabricated to demonstrate the feasibility of such a lighting device. The outcome of
the present study shows that HB-LED array modules should have good potential to replace conventional
fluorescent light tubes for indoor solid state lighting (SSL) [C2747]

"Effects of thermosonic bonding parameters on flip chip LEDs"
The effects of thermosonic bonding parameters on GaN-based light emitting diodes (LEDs) with flip chip
structure were investigated. Experiments with different thermosonic bonding parameters were conducted to
optimize the flip chip process during production flow. These thermosonic bonding parameters on LEDs involved
different bonding temperatures, different bonding force, and different ultrasonic power. This paper represents
these parameters' effects on flip chip bonding strength by thermosonic gold ball bonding [C2748]

"Effect of bonding parameters on thermosonic flip chip bonding under pressure constraint pattern"
Thermosonic flip chip (TSFC) was performed and studied under the pressure constraint pattern, in which the flip
chip is restricted by bonding force. Effects of bonding parameters on bonding strength were studied. Results
show that bonding force and ultrasonic power have primary effects on bonding strength. The bonding strength is
related to ultrasonic energy used in bonding interface, moderate energy is necessary for high bonding strength,
and overabundance or inadequate of energy will cause low bonding strength [C2749]

"Light Emission by Dislocations in Silicon"
Different approaches for Si-based light emitters were studied. The D band emission of dislocations formed by
wafer bonding is a promising candidate for spatially confirmed emitters at 1.3mum leslambdales1.5mum [C2750]

"Growth of GaN Quantum Well Film on Si Substrate and Its Application to a GaN-Si Hybrid
Lightning Device"
We propose here a new light source with a light beam steering mechanism. The direction of the light beam
emitted from an array of the light emitting diodes (LEDs) can be changed by a micro-actuator. The proposed
device is monolithically composed of the GaN LEDs and Si MEMS structure. Basic researches on the growth of
GaN crystals on Si substrate were carried out. Quantum well (QW) structures consisting of InGaN/GaN crystals
were formed with a buffer layer between the GaN crystal and Si substrate. Column-like GaN crystals with the
QWs were grown. Due to the column structure and the buffer layer, the crystals were relaxed enough to obtain
strong photoluminescence. From Si substrate with GaN crystal, a micro-stage with comb actuators on which the
InGaN/GaN QW film is patterned has also been fabricated [C2751]

"High-Power and Broad-Band Quantum Dot SLDs for Optical Coherence Tomography"
Quantum dot superluminescent diodes exhibiting 2.5 mW and 125 nm FWHM at 1.27 mum are demonstrated
and techniques for realization of broad-band flat-topped emission are discussed. Record high CW power of 42
mW is also demonstrated for narrow-band devices [C2752]

"Polymer coatings on nano-structured semiconductor surfaces"
We present a method of encasing a layer of freestanding nanostructures with an insulating photo-crosslinked
polystyrene (PS) thin film that is flexible and transparent to visible light. In this simple and inexpensive procedure,
polystyrene dissolved in toluene is applied by spin-coating in ambient air and immobilized by ultraviolet light.
Because the film is crosslinked it is insoluble and will not intermix with other applied films that might compromise
the insulation of the layer. We used the film to prepare a heterojunction UV light emitting diode from vertically
aligned ZnO nanorods grown on the conductive surface of SnO2-coated glass. In this application overall film
thickness was about one micrometer and at the nanorod tips it was in the order of tens of nanometers. The tips
of the nanorods could be exposed by oxygen plasma and contacted directly by other films. The PS film may be
a single layer or a composite built of many layers. We report relationships between layer thickness and solution
concentration and viscosity for 280 kg/mol and 1800 kg/mol PS that allow for a general recipe for use on
freestanding nanostructures of varying dimensions and packing densities. [C2753]

"Vapor and Solution Deposited Organic Thin Film Transistors"
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For practical device and system use, OTFTs must demonstrate the uniformity, reproducibility, reliability, and
integration with other devices, needed for real applications. As a candidate application we have considered the
integration of vapor-deposited OTFTs with organic light emitting diodes (OLEDs) and have fabricated small test
displays that allow us to investigate device characteristics and passivation and isolation requirements for
integrating these organic devices [C2754]

"3D Modelling of Enhanced Surface Emission using Surface Roughening"
A 3D FDTD modelling is used to study the effect of surface roughening on the vertical emission of a point
source emitting at lambda0=0.94 mum embedded in GaAs with a mirror behind the dipole. Enhancement of
emission is seen at lambda0=1.95 mum for a rough-surface device with a perfect metal mirror placed 150 nm
below the source [C2755]

"Numerical Investigation of a 2D-Grating for Light Extraction of a Bottom Emitting OLED"
An important limiting factor for efficient white light emitting organic LEDs is the total internal reflection occurring
at each interface. In a bottom emitting OLED light is trapped by reflection at the interface between the organic
layers and glass substrate and at the interface between the glass substrate and air. We investigate the use of a
grating at the glass substrate-air interface. In this paper we will discuss the developed 3D-simulation method
and several important simulation results. Our simulation method shows that the grating extracts approximately
50% more power in comparison with a planar device. These results are comparable with the use of micro lenses
[C2756]

"Adaptive Estimation of Device Parameters for Pixel Calibration in Large Area Display Systems"
Implementation of an adaptive pixel calibration technique for high performance amorphous silicon (a-Si:H) thin
film transistor (TFT) based organic light emitting diode (OLED) displays has been presented. We use the
projection algorithm to estimate the device parameters, and thereby the pixel transconductance, with the help of
a sample pixel representation of the display array [C2757]

"Low-Cost Stable a-Si:H AMOLED Display for Portable Applications"
A large sector of display market comprises portable devices including cell phones, personal organizers, PDAs,
portable electronic games, etc. Important design considerations for displays employed in these applications are
power consumption and cost. Hydrogenated Amorphous silicon (a-Si:H) active matrix organic light emitting diode
(AMOLED) displays are promising technology for these applications. However, the a-Si:H AMOLED backplane
suffers from the temporal instability. Although, several stable driving schemes have been proposed, they suffer
from high implementation cost due to extra driving circuitry and high power consumption due to additional
operating cycles. This paper presents a new driving scheme that provides a stable AMOLED display despite the
aging effects in the a-Si:H thin film transistors and OLED, without increasing the driving complexity [C2758]

"Printed Electronics for System Application"
Printed electronics are of highly interested in recently years for its flexible and low cost. Extensive results on the
transistor, light-emitting diode, memory and diode were reported. However, rare works on the integration of those
components into an electronic system and the architecture for the system are discussed. In this article, we
discussed the design and performance of transistor, memory and diode based on the integrated process
consideration and the system architecture for a printed RFID [C2759]

"Recent Developments in WDM-PON Technology"
Considerable research is being conducted to exploit the potential of novel WDM-PONs exhibiting individual, data
and protocol agnostic virtual point-to-point (p2p) links for each ONU. The research focuses on the deployment of
uniform building blocks throughout the entire access network and on upgrading the channel data rate efficiently
towards 10 Gb/s. This contribution gives an overview of basic principles of WDM-PONs, discusses merits and
drawbacks of related approaches and highlights important requirements for key components such as injection-
locked Fabry-Perot lasers, (R)SOAs, SLEDs and athermal AWGs [C2760]

"Organic Photovoltaic Devices with Nanometer Scale Thickness by Molecular Beam Deposition"
Organic photovoltaic (PV) devices have been fabricated with nanoscale active device stack thicknesses (<100
nm) by organic molecular beam deposition for solar cell applications. The PV device is an Alq3based structures
with NPB for hole transport and electron blocking. In reverse bias, a photocurrent as much as 10× greater than
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the dark current is obtained. In forward bias, a fill factor of 18% is obtained [C2761]

"Fabrication of OTFT Array on Plastic Substrate by using Nanocontact Printing and Low
Temperature Process"
The flexible organic thin film transistor (OTFT) array to use as a switching device for an organic light emitting
diode (OLED) was designed and fabricated in the microcontact printing and low-temperature processes. The
gate, source, and drain electrode patterns of OTFT were fabricated by nanocontact printing which is high-
resolution lithography technology using polydimethylsiloxane(PDMS) stamp. The OTFT array with dielectric layer
and organic active semiconductor layers formed at room temperature or at a temperature lower than 40°C. The
nanocontact printing process using SAM and PDMS stamp made it possible to fabricate OTFT arrays with
channel lengths down to even nano size, and reduced the procedure by 10 steps compared with
photolithography. Since the process was done in low temperature, there was no pattern transformation and
bending problem appeared. Also, it was possible to increase close packing of molecules by SAM, to improve
electric field mobility, to decrease contact resistance, and to reduce threshold voltage by using a big dielectric
and fabricate nanopatterns. [C2762]

"Band-Alignment of ZnSe/ZnSSe Based Layer Structures for Light Emitting Devices, Determination
by Photocurrent Measurements"
ZnSe-GaAs heterostructures are heterovalent semiconductor heterostructures which are almost lattice-matched,
and appear in most recently demonstrated blue and blue-green lasers. The large valence band offset present in
this heterojunction also hinders holes injection from the III-V substrate into the II-VI active layer. Using
photocurrent (PC) measurements we have investigated Schottky contacts formed on p-isotype ZnSe/GaAs,
ZnSSe/ZnSe/GaAs, ZnSe/ZnSSe/GaAs heterostructures and MESA quantum well light emitting diodes (LED's)
grown by MBE on p-GaAs (100) substrates. Some of the threshold energies obtained by photocurrent on
different samples are explained in terms of absorption phenomena. These absorption processes have been used
to give the values of the conduction and valence band offsets. Our experimental data gives DeltaEv
(ZnSe/GaAs)ap(0.95 plusmn 0.05) eV and DeltaE v(ZnSe/ZnSSe)ap(0.137 plusmn 0.003) eV,
DeltaEv(ZnSSe/GaAs)ap(1.12 plusmn 0.06) eV, and DeltaEv(ZnSSe/CdZnSe)ap(0.194 plusmn 0.006) eV.
Numerical calculations by solving the Schrodinger equation in the effective mass approximation, give that the
peak at 2.4 eV, 2.53 eV and 2.61 eV are assigned to transition hhirarren. The totality of these results is in
agreement with published data. A models based on band alignment is proposed explain different experimental
peaks observed in the PC spectra [C2763]

"Telecom-Wavelength Single-Photon Sources from Quantum Dots in Microcavities"
We have developed solid-state single-photon sources based on single InAs quantum dots emitting at 1300 nm.
We report antibunching experiment and electroluminescence measurements, showing that our system can be
used as an efficient single photon source under optical and electrical pumping [C2764]

"All-Optical Signal Regeneration and Optical Buffering Using Polarization Bistable VCSELs"
Recent progress in applications of polarization bistable VCSELs for all-optical signal processing such as signal
regeneration and optical buffering are presented [C2765]

"Evolvable Hardware Applied to Nanotechnology"
This manuscript proposes the automatic design and synthesis of nanometer circuits and the optimization of
molecular devices by the evolvable hardware technique. The potential of evolvable hardware is investigated by
means of three different applications: synthesis of molecular electronic circuits, synthesis and optimization of
quantum-dot cellular automata (QCA) and the optimization of OLED (organic light-emitting diodes) parameters.
The molecular electronic circuit synthesis is developed using the molecular transistor simulated in SPICE. QCA
is a new paradigm used in the development of digital logical circuits, not using the flow of current. This new
paradigm allows the development of a new generation of computers, faster and with smaller energy dissipation.
Finally, the optimization of OLED parameters is developed using the electrical behavior model of a multi-layer
device. In this model, each sub-layer in the emissive layer has a ratio of ETM (electron transport material) and a
ratio of HTM (hole transport material). The first results show that the technique is able to synthesize and
optimize circuits that perform the logic specified by the user, avoiding noise and other problems that could lead
to malfunction. Moreover, the EHW technique is able to optimize the parameters of an organic device, such as
OLED [C2766]
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"Automatic Alignment of Multiple Optical Components Using Genetic Algorithm"
We propose and demonstrate a method of automatic alignment for multiple optical components using a genetic
algorithm. The connection between two optical components requires extremely precise alignment in the order of
sub-micron-meters. It, therefore, typically takes an experienced technician around 30 to 60 minutes to manually
align optical components. Although automatic fiber alignment systems are being developed, they are not practical
for use when the degrees of freedom in the alignment of multiple optical components are large. To overcome
this difficulty, we have devised a method of automatic alignment for multiple optical components using a genetic
algorithm. In a conducted experiment, we successfully connected three optical components within a short span of
time (3 minutes) through simultaneous alignment [C2767]

"10 Gb/s WDM-PON upstream transmission using injection-locked Fabry-Perot laser diodes"
We demonstrate, for the first time, a 10 Gb/s upstream transmission using Fabry-Perot laser diodes (FP-LD)
remotely injection-locked by coherent feed light from the central office. Experimental results show that
transmission over a 10-km single mode feeder fiber incurs power penalty of 1.1 dB and up to 16 cavity modes of
the FP-LD can be injection-locked. [C2768]

"Synchronous Image Acquisition based on Network Synchronization"
In this paper, a software-based system for the real-time synchronization of images captured by a low-cost
camera framework is presented. It is most well suited for cases where special hardware cannot be utilized (e.g.
remote or wireless applications) and when cost efficiency is critical. The proposed method utilizes messages to
establish a consensus on the time of image acquisition and NTP synchronization of computer clocks. It also
provides with an error signal, in case of failure of the synchronization. The evaluation of the proposed algorithm
using a precise LED array system (1ms accuracy) proves the effectiveness of this method. [C2769]

"Reading LCD/LED Displays with a Camera Cell Phone"
Being able to read LCD/LED displays would be a very important step towards greater independence for persons
who are blind or have low vision. A fast graphical model based algorithm is proposed for reading 7-segment
digits in LCD/LED displays. The algorithm is implemented for Symbian camera cell phones in Symbian C++. The
software reads one display in about 2 seconds by a push of a button on the cell phone (Nokia 6681, 220 MHz
ARM CPU). [C2770]

"Trophallaxis among swarm-robots: A biologically inspired strategy for swarm robotics"
This article presents a bio-inspired communication strategy for large-scale robot swarms. The strategy is based
on robot-to-robot interactions without any central communication unit. Thus, the emerging swarm regulates itself
in a purely self-organized way. The strategy is biologically inspired by the trophallactic behavior performed by
social insects. The experiments shown in this article are performed with a simulation environment that was
developed to model the properties of a specific type of swarm robot. We investigated the suggested
communication strategy in several arena scenarios and studied the properties of some emergent collective
decisions made by the robots [C2771]

"Multi-domain simulation and measurement of power LED-s and power LED assemblies"
Besides their electrical properties the optical parameters of LEDs also depend on junction temperature. For this
reason thermal characterization and thermal management plays important role in case of power LEDs,
necessitating tools both for physical measurements and simulation. The focus of this paper is a combined
electrical, thermal and optical characterization of such devices. In terms of simulation a novel approach of board-
level electro-thermal simulation is presented whereas in terms of measurement, a combined thermal and
radiometric characterization method is discussed [C2772]

"Thermal resistance measurement of LEDswith multi-chip packages"
Thermal transient measurements of high power GaN-based LEDs with multi-chip designs are presented and
discussed in the paper. Once transient cooling curve was obtained, the structure function theory was applied to
determine the thermal resistance of packages. The total thermal resistance from junction to ambient considering
optical power is 19.87 K/W, 10.78 K/W, 6.77 K/W for the one-chip, two-chip and four-chip packages,
respectively. The contribution of each component to the total thermal resistance of the package can be
determined from the cumulative structure function and differential structure function. The total thermal resistance
of multi-chip packages is found to decrease with the number of chips due to parallel heat dissipation. Moreover,
an important thermal design rule for high power multi-chip LEDs is analogized from the experiments. With the
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number of chips increasing, the thermal resistance can be decreased, but the impact will be different with the
ratio of partial thermal resistance [C2773]

"Thermal management of an led light engine for airborne applications"
Rockwell Collins has recently developed a light engine, which uses four light emitting diodes (LEDs) as the light
source, for a cockpit display system. Under worst case operating conditions, the local heat flux from these LEDs
can be more than 1000 W/cm2. This paper describes the thermal management approach for the light engine and
presents the results of finite element modeling. This modeling was used to assess various design aspects of the
light engine to understand their effects on the overall thermal resistance. Thermal testing of a set of light engines
was eventually found to be quite comparable to the modeling results, although a discrepancy between testing
and modeling results did help to identify a manufacturing defect that occurred in some early prototype devices,
which significantly increased their thermal resistance [C2774]

"Impact of Vergence Adaptative Process of Progressive Len Acceptability"
Presbyopia, a degenerative condition, which decreases accommodation, sets in approximately at the age of forty.
One approach to correct presbyopia is the use of bifocal or progressive lenses. Naturally, some people are more
prone to adapt to wearing progressive lenses than others. The vergence system, which controls the inward and
outward turning of the eyes, is a system which supports viewing in depth. Identifying the two components
(transient and sustained components) of a pure vergence eye movement is possible with ICA (Independent
Component Analysis). Preliminary results suggest a correlation with the magnitude of the transient component
and whether or not a person can adapt to wearing progressive lenses or not. Furthermore, the transient
component of vergence is hypothesized to be an index of how flexible the vergence system is in adapting to new
environments. [C2775]

"Teaching near field coupling with PCB layout"
A novel EMC laboratory experiment to illustrate the effects of near field coupling is presented. Using two
separate printed circuit boards (PCB), one being the emitter PCB with a digital oscillator circuit driving current in
a loop, and the other being a receptor PCB having passive loop of identical size. An LED on board the receptor
PCB gives visual feedback on the intensity of the coupling. The experiment helps to illustrates the effect of
implementing several design rules. The effects are analysed using equivalent circuits to explain coupling.
Lessons learnt from this experiment can be readily applicable to multi-layer PCB design [C2776]

"Vertical and Horizontal Parallel Mounting of Micro Components on a Substrate with High Surface
Coverage"
We demonstrate a novel parallel micro assembly process based on both shape recognition and capillary-driven
self-assembly in an air environment. Mechanically diced silicon parts with dimensions of 790 µ m × 790 µ m ×
330 µ m are used for proof-of-concept demonstrations. Each part has only one hydrophobic 790 µ m × 790 µ m
face and its other faces are hydrophilic. On a vibrating plate, tumbling parts are captured by cavities having an
opening clearance that only admits a single part standing vertically with a 790 µ m × 330 µ m footprint. The
trapped parts are then transferred to a substrate having an array of receptor sites covered with water droplets.
Initially the parts are vertically attached, but capillary forces from water condensate turn them to face the
substrate with their 790 µ m × 790 µ m hydrophilic faces. This process assembles micro parts to densely packed
1000 receptor sites in about 2 minutes with a defect rate ~ 1%. A single batch assembly process achieves 31%
surface coverage, and a 2ndbatch doubles the ratio to 62%. [C2777]

"Using Stationary-Dynamic Camera Assemblies for Wide-area Video Surveillance and Selective
Attention"
In this paper, we present a prototype video surveillance system that uses stationary-dynamic (or master-slave)
camera assemblies to achieve wide-area surveillance and selective focus-of-attention. We address two critical
issues in deploying such camera assemblies in real-world applications: off-line camera calibration and on-line
selective focus-ofattention. Our contributions over existing techniques are twofold: (1) in terms of camera
calibration, our technique calibrates all degrees-of-freedom (DOFs) of both stationary and dynamic cameras,
using a closed-form solution that is both efficient and accurate, and (2) in terms of selective focus-of-attention,
our technique correctly handles dynamic changes in the scene and varying object depths. This is a significant
improvement over existing techniques that use an expensive and non-adaptable table-look-up process. [C2778]

"The Application of Image Recognition into the Automatic Recognition System for Truck Cab
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Assembly Identifier"
The recognition of truck cab assembly identifier is an important working procedure in the completed car
assembling. Many different truck models are assembled in the completed car assembling. It is necessary to
recognize the type of truck cab assembly before assembly. An auto-inspection system for truck cab assembly
identifier based on computer vision technology has been developed. The identifier image is got by CCD camera
by using of LED lights. In order to suit production rhythm of assembly line, SSDA (sequential similarity detection
algorithm), quick edge threshold arithmetic and direction statistic eigenvector algorithm have been adopted to
obtain the characters of picked image. Thinking of less identifier types and less varieties, direct segmentation of
character is realized by using vertical and horizontal projection. A standard template can be built, considering
that the character congregation is small. Minimum distance recognition has been applied to identify characters. It
has proved that the system based on VC++ and Matlab can recognize all kinds of truck cab assembly identifier
efficiently in the condition of ensuring production rhythm [C2779]

"IPv6 Led Changes of the Broadband Access Architectures"
The next generation of IP and the broadband networks are very well matched to support and stimulate each
other's growth. Of all IP infrastructures deployed today, broadband networks are the first to experience the
constraints of both private and global IPv4 address space. These challenges make IPv6 an immediate necessity.
At the same time, IPv6 offers features and functionalities that can improve current broadband services and
stimulate the deployment of new ones. IPv6 leads to innovative, less constrained service architectures that have
new, distinctive features. The changes and features driven by IPv6 are reviewed in this paper structured in two
parts. The first part reviews the drivers for the IPv6 adoption in broadband networks. The second analyses the
IPv6 impact on network and service architectures for access providers identifying the areas requiring further
investigation [C2780]

"Future Trend of Flat Panel Displays and Comparison of its Driving Methods"
This paper reviews principles and driving methods for various type of flat panel displays (FPDs), such as liquid
crystal displays (LCDs), organic light emitting displays (OLEDs) and plasma display panels (PDPs). For long
time, Cathode ray tubes (CRTs) including CRT projection displays were the only device capable of exhibiting
moving picture images applicable to TV receivers. To improve bulky and heavy structure of CRT, FPDs have
been developed and are now available in the market. LCDs created various applications of displays, because of
its size variation and high-resolution capability. It is essential to understand the operational principle of the
display in order to meet the needs. The need of high image quality is increasing and the demand of portability is
also increasing as visual information is provided in various media other than TV broadcasting. It is important to
optimize the display specifications according to its application. There is a trend of adding new value to the
display such as integrating input function and flexibility. The review also includes newly introduced surface
conduction electron emitter displays (SEDs). Furthermore, this paper introduces aspects of future displays and
trends in terms of specifications [C2781]

"Hardware and software design of an automated testing tool for traffic controllers"
Traffic engineers and technicians are faced with the challenge of testing traffic controllers to ensure that they
comply with the state requirements prior to deployment. Currently the test is being done manually using manual
"suitcase testers". These manual based tests can be tedious and time consuming and come with many
limitations such as the inability to document the results and hard to replicate field cases. This paper introduces
development of an automated test tool and a new script language (CIDScript) for testing traffic signal controller
functionality. The automation test tool can be used to replace or supplement manual testing [C2782]

"A Current Driver IC using a S/H for QVGA FullColor Active-Matrix Organic LED Mobile Displays"
A current driver with 720 outputs for active-matrix organic LEDs uses a current-copier scheme to produce 64
gray levels with maximum 2% error from 10nA to 10uA on a 19.2 times 17.8mm2die [C2783]

"Display Drivers"
{no data available} [C2784]

"Measuring In-Thickness Mechanical Properties of Sub Micron Polymer Dielectric Films"
The ongoing miniaturization of microelectronics has led to low-K polymer dielectric films with a thickness of
several tens of nanometers. These thin polymer films generally show time dependent material properties, that are
different in lateral directions and in-thickness direction. Most techniques available for measuring the mechanical
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properties of thin films are only capable of obtaining the in-plane modulus. To have an in-situ measurement of
the in-thickness viscoelastic modulus, a parallel plate capacitor under hydrostatic pressure is used. An
interdigitated electrode is used to capture the change in dielectric constant under pressure. As a first estimation,
a BCB (benzocyclobutene) film was used. The in-thickness elastic modulus and change in permittivity for a 1.3
mum thick BCB (Cyclotenetrade 4022) film sandwiched between two alumina electrodes on a silicon wafer are
reported to be 4.76plusmn0.42, 3.81plusmn0.26 and 3.16plusmn0.15 GPa for 20deg;, 50 deg; and 70deg; C
respectively [C2785]

"Thermal Management of Bright LEDs for Automotive Applications"
High brightness white light emitting diodes (LEDs) have shown to be very promising for many illumination
applications such as outdoor illumination, task and decorative lighting as well as aircraft and automobile
illumination, including automotive headlights. The objective of this paper is to investigate the cooling solutions of
such LEDs in automotive applications. In this research, a thermal design from device to board to system level
has been carried out, and optimisation work has been done to find the optimum thermal performance. Both
natural and forced convection have been explored and conclusions are drawn for each case in this specific
application [C2786]

"A system for converting robot 'emotion' into facial expressions"
This paper presents a method that enable a domestic robot to show emotions with its facial expressions. The
previous methods using built-in facial expressions were able to show only scanty face. To express faces
showing various emotion, (e.g. mixed emotions and different strengths of emotions) more facial expressions are
needed. We have therefore developed a system that converts emotions into robot's facial expressions
automatically. They are created from emotion parameters, which represent its emotions. We show that the
system can generate facial expressions reasonably [C2787]

"Processing Near Infrared Spectroscopy Signals Using Canonical Correlation Analysis"
Functional near infrared spectroscopy signals (fNIRS) are measured by a number of LED-detector pairs.
Estimation of event related responses from these signals needs multivariate analysis methods. This study
concentrates on a particular multivariate method, namely the canonical correlation analysis and investigates its
use for eliminating trend and noise effects from fNIRS signals and estimating event related haemodynamic
response. Proposed methods are applied to real cognitive data for validation [C2788]

"New full-colour LED based screen"
A new electronic design for LED based screens is presented focusing on three main objectives: to increase the
accuracy on the stimulation applied to each LED diode and the screen resolution, and to reduce power
consumption. This was achieved implementing a new parallel and distributed architecture that allows a
continuous and non-scanning control of each LED. A three level architecture separates the process of video
generation, image loading and image displaying. The video generator is a PC multimedia system. Image load is
distributed by DSP processors in scalable sections of screen, and the image display is performed by distributed
CPLD based processors responding to the behavior of what is written on the CPLDs is what is being displayed.
This is because this final level of the architecture is seen by the DSPs as a distributed write-only memory
[C2789]

"Thermal performance of cooling system for red, green and blue LED light source for rear
projection TV"
Due to the various advantages on illumination, high-power light emitting diode (LED) system has been focused
recently. Because the light source that consists of red, green and blue LEDs can provide full high definition color
gamut with advantage of longer lifetime, LED light source starts to be applied in digital display system. However,
much heat is dissipated from LED and operating temperature severely influences the characteristics of LEDs
including dominant luminosity wavelength, luminosity and lifetime. Therefore careful thermal management is
crucial to ensure accurate image quality of display device as well as guaranteed lifetime. The present study is
conducted to investigate the performance of thermal management system for LED light source in rear projection
TV. The result shows that the reducing thermal resistance between LEDs and substrate is the most effective
way to dissipate heat and the applicable limit of thermal resistance is existed for various heat-dissipating
conditions of LEDs. And it is also suggested that the efficacy of heat transport system from LED to ambient
applied in red, green and blue LED light system to ensure the product quality [C2790]
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"Enhanced light emission from dye doped polymer layers using surface plasmons"
We have experimentally verified that the emission of visible light from dye doped polymers can be enhanced with
the use of surface plasmon coupling. We have observed an eleven-fold enhancement of light emission. [C2791]

"Optical design and simulation for dual-wavelength LEDs in solid state lighting"
Comprehensive optical model for dual wavelength LEDs is developed using optical ray tracing programs. Optical
property for InGaN and AlGaN and tunnel junctions is included, and Device structure is optimized based on light
extraction efficiency. [C2792]

"Highly efficient multilayer organic pure-blue-light emitting diodes with substituted carbazoles
compounds in the emitting layer"
Bright-blue organic-light-emitting-diodes based on carbazolic-compounds as emitting layers or dopant in DPVBi
matrix are described. Pure-blue light with CIE coordinates xy = (0.158;0.169) and external quantum efficiency as
high as etaext= 3.3% were obtained. [C2793]

"Gallium nitride-organic semiconductor heterojunctions for optoelectronic devices"
We report on study of GaN/InGaN-organic semiconductor heterostructures where electronic transport in planar
junction structures shows electron or/and hole injection across the interfaces resulting e.g. light emission from
the nitride quantum wells. [C2794]

"Color tunability (including white) in OLEDs by shifting the position of an ultrathin yellow layer in a
blue matrix"
We present a multilayer organic-light-emitting-diode design which allows total control of the emitted color
(including white emission) through the accurate modification of a yellow ultrathin emitter position and thickness in
a blue matrix. [C2795]

"High brightness AlGaInP-based LEDs with the stripe patterned omni-directional reflector"
An n-side-up AlGaInP-based LED with a stripe-patterned omni-directional reflector (ODR) was fabricated by
adopting the adhesive-layer bonding scheme. The mechanism of the enhancement of light extraction is
discussed in this report. [C2796]

"Growth of p-type ZnO and its application to ZnO LEDs"
A UV ZnO light-emitting diode was realized by using a ZnO p-n homojunction. The ZnO LED showed clear
rectification with a threshold voltage of 3.2 V and a UV light emission at 380 nm. [C2797]

"Surface plasmon mediated emission from resonant-cavity LEDs"
We describe a new method to extract light trapped inside a resonant-cavity LED using surface plasmon modes.
The light extraction is obtained by depositing a thin layer of Gold with a subsequent overcoating with a polymer
material. [C2798]

"Fabricating GaN-based LEDs with V-shape sapphire facet mirror by double transferred scheme"
GaN-based LEDs with V-shape sapphire facet reflectors were fabricated using a double transferred scheme. It
is demonstrated the {1-102} R-plane V-shape facet reflector with high slope of 57deg has the superior efficiency
for light extraction. [C2799]

"Phosphor-free all-semiconductor white-light light-emitting devices"
Phosphor-free all-semiconductor white-light devices are fabricated by coating CdSe/ZnS nano-crystals on
blue/green two-wavelength LEDs for converting blue photons into red light. The LEDs are implemented by
stacking two different types of InGan/GaN quantum wells. [C2800]

"Broadband quantum cascade lasers and superluminescent diodes"
We report broadband quantum cascade lasers emitting over a range of 6 to 8 mum at 77 K and having Jth=4.6
kA/cm2at 300 K. Superluminescent diodes utilizing the same design will also be described. [C2801]
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"Vehicle Plate Recognition for Wireless Traffic Control and Law Enforcement System"
We present here novel image processing algorithms used to identify the license plate number of vehicles. The
approach taken here was developed specifically for a wireless traffic control and law enforcement system. The
particular requirements involved led to a different approach than traditionally taken in vehicle plate recognition.
[C2802]

"Reduction of Turn-On Voltage in a Single Layer Structured Organic Light-Emitting Diode using
Nanocomposites SiO2:PHF"
Polymer light-emitting diode with ITO/PHF/Al structure has been fabricated, where PHF is poly (4,4'-diphenylene
diphenylvinylene). The original device has turn-on voltage at 18.0 V. A reduction of turn-on voltage of this device
is achieved by using the nanocomposites layer consisting of PHF and SiO2nanoparticles as an emitting layer in
a single structured ITO/nanocomposite/Al polymer light emitting diode. The SiO2: PHF was prepared by mixing
1.0 ml of PHF with 0.05 ml of SiO2colloidal solution. It was found that the spin-coated nanocomposites has
reduced the OLED turn-on voltage to 9.0 V. [C2803]

"An optoelectronic platform for retinal prosthesis"
This paper describes the implementation of a prototype platform designed for the experimentation in the
development of a non-invasive retinal prosthesis. The platform presented here is highly programmable and
reconfigurable as required for experimentation. It provides retinomorphic encoding and optoelectronic stimulation.
The purpose of the project is to develop, in the near future, an optoelectronic retinal prosthetic device. [C2804]

"A Full-Color QVGA Microdisplay using Light-Emitting-Polymer on CMOS"
We present an emissive Light-Emitting-Polymer (LEP) on CMOS microdisplay technology, highlighting the
benefits of this technology compared to competing microdisplay technologies. We go on to discuss the drive
schemes that are commonly exploited to drive such displays and speculate on the drive schemes that may be
used in the future. We also present a case for voltage-source drive of LEP diode devices which challenges the
conventional wisdom that current-source drive should be exclusively used. [C2805]

"The Effect of Annealing on the Performances of the White Organic Light Emitting Diode (OLED)"
A white organic light emitting diode, OLED is one of the approaches to obtained full colour flat screen display.
OLED devices with the structure of ITO/PHF:rubrene/Al have been fabricated where poly(9,9-di-n-hexylfluorenyl-
2,7-dyl), PHF used as blue light emitting host and 5,6,11,12-tetraphenyl-napthacene, rubrene as an orange dye
dopant. Indium tin oxide, ITO used as anode and aluminium, Al as cathode. The white OLED obtained by varying
the concentration of rubrene. The problem occurred by using a dopant is, the turn-on voltage is increased with
the dopant concentration. This paper reports the effect of annealing process to the devices at 50degC to
150degC. It was found that the annealing process has reduced the turn-on voltages and increased the
brightness. Meanwhile, the colour of light emission was deviated from white to yellowish white. [C2806]

"Organic Light Emitting Diode (OLED) Using Different Hole Transport and Injecting Layers"
This paper reports the various structures and performances improvements using different hole transporting layer
in OLED based on DPVBi as emitter. Here the indium tin oxide (ITO) used as an anode, copper pthalocyanine
(CuPc) as the hole injecting layer, PEDOT:PSS and poly-9- vinylcarbozole (PVK) as hole transporting layer, 4,4'-
bis(2,2'diphenilvinyl)-1,1' -biphenyl (DPVBi) as the blue emitting layer and aluminum (Al) as the cathode. The
CuPc and DPVBi were prepared by thermal evaporation while the PEDOT:PSS and PVK films were prepared
using spin coating technique. The effect of inserting additional layer of CuPc, PVK and PEDOT:PSS between
anode and the emitting layers was analyzed through the current-voltage (IV) curves and the electroluminescence
spectra. The additional layer structure was found to increase the maximum luminance compared to that one of
single layer device. The used of PVK as hole transporting layer has improved the diode properties of the device
and able to prevent the device from short circuits. The optimized DPVBi layer thickness was observed at 56 nm
and the insertion of 10 nm CuPc hole injecting layer show the device reduce it turn on voltage from 7.0 V to 6.5
V. [C2807]

"Degradation of Single Layer MEH-PPV Organic Light Emitting Diode (OLED)"
The degradation process of a single layer electroluminescence (EL) polymer MEH-PPV organic light emitting
diode (OLED) with the MEH-PPV thickness of 57plusmn3 nm is discussed. Typical structure of OLED fabrication
is Al/MEH-PPV/ITO (indium tin oxide). Electroluminescence (EL) spectrum indicates that the emission of MEH-
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PPV device is the yellow orange color. The device degrades by days as demonstrated by the increased in the
turn on voltage obtained from I/V curves. The scanning electron microscope (SEM) images show some bubbles
emerge on the surface of the device after an electric field was applied to it. [C2808]

"Stress-strain hysteresis cycle measured by a differential self-mixing interferometer"
An instrument for non-contact measurement of differential displacements is realized based on two self-mixing
laser diode interferometers. Stress-strain hysteresis cycles in micro- and gross-slip regimes of two metal
samples kept into contact are measured. [C2809]

"ZnO nanowire-based Schottky-barrier-type UV light-emitting diodes"
Electrically driven UV light-emitting device based on ZnO nanowires was prepared by forming Schottky barrier
between the nanowires and Au electrode. The emission is noticeable at RT and the wavelength maximum is
around 385 nm. [C2810]

"Innovations in light-emitting diodes"
This tutorial talk gives an overview of recent advances as well as future challenges in light-emitting diode
technology for solid-state lighting applications. The discussion will include advanced nano-materials, packaging,
and solid-state lighting systems. [C2811]

"A New Active Pixel Design using μc-Si TFT Technology to Improve Brightness Uniformity of
Organic Displays"
In this paper, we propose and fabricate a new active pixel circuit design integrated on active-matrix organic light-
emitting diode (AMOLED) display. Moreover, we have developed a thin film transistor (TFT) based on
microcrystalline silicon (μc-Si) active layer for a more efficient process and a better uniformity of driving
transistor characteristics. The experimental results show that the emission current uniformity is improved in
contrast to the conventional 2-TFT pixel circuit. Thus the proposed averaging driver successfully improves the
inter-pixel uniformity. [C2812]

"Design, fabrication, and operating characteristics of broadband quantum dot superluminescent
diodes"
We discuss methods to broaden the emission spectra of quantum dot superluminescent diodes. Such devices
exhibit 85 nm wide; almost flat emission spectrum while operated CW at room temperature with output powers of
2.5 mW. [C2813]

"Two-dimensional porous silicon photonic crystal light emitters"
We present design and fabrication of two-dimensional photonic crystal cavities made in nanoporous silicon
luminescent at 700-800 nm. Enhancement in photoluminescence extraction efficiency at the resonant wavelength
is expected due to Purcell effect. [C2814]

"Visible electroluminescence from size-controlled silicon quantum dots"
We studied visible EL from size-controlled silicon quantum dots with diameter of 8 nmplusmn1 nm fabricated by
VHF plasma decomposition process. We observed EL from nc-Si quantum dots with applied voltage above 12 V.
[C2815]

"An Inexpensive Imbedded Motor Controller Using a Tachometer Feedback"
This paper describes a DC motor drive using a pulse width modulated (PWM) signal and tachometer feedback.
The PWM and analog-to-digital capabilities of a microcontroller are used to realize a very inexpensive and
efficient controller. The design of the entire system, as well as PCB layout are explored. Manufacturing
considerations for the entire system are also presented. [C2816]

"Modulation-speed enhancement of a GaN based green light-emitting-diode (LED) by use of n-type
barrier doping for plastic optical fiber (POF) communication"
We demonstrate a high-speed green GaN light-emitting-diode for plastic optical fiber communication. By use of
n-type doping in barrier layers, superior performance of modulation-speed and output-power to undoped control
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has been observed. [C2817]

"Bump Thermal Management Analysis of LED with Flipchip Package"
LED solid state lighting (SSL) has a good prospects, but there are some bottlenecks, the one is that efficiency of
light emitting is not enough for general lighting, the other is too much heat generated by higher power which
affect the efficiency and life of LED. Flipchip's applying is good for improvement of efficiency of light emitting of
LED and especially for thermal management. The effect of the layout and the number of bumps of LED flipchip
to thermal management of LED light was analyzed by using FEM simulation. The results show that better effect
of thermal management can get after optimizing layout of bumps, and also show that the more bump number
used the better thermal management can get, but there is a best optimal number as there are some other
limiting factors such as structure and cost [C2818]

"Pedestrian and vehicular traffic friendly uninterrupted solar powered traffic signal light system"
During power failures and power cuts road users suffer immense difficulties due to non-availability of traffic signal
lights all over the world. Use of solar cells with lead acid accumulators to provide required power and the use of
light emitting diode (LED) displays to function as signal lamps to reduce the stored power consumption will be a
feasible solution for the same. Since the LED display consists of a number of LEDs, visibility from side ways is
better than the conventional signal lamp having a single light source. Failure of the lamp in the conventional
signals halts the entire operation of the signal lamp but in the case of failures of few LEDs in a matrix will not
cease the entire operation. In most of the LED display traffic light systems, set of LEDs will not illuminate even
when only one of the LEDs burnt out since the set is connected in series. In this design, parallel sets of LEDs
are connected in series, and therefore, only the defective LEDs will not be illuminated but all the others will be
illuminated. Some major advantages of this system are uninterrupted operation around the clock throughout the
year, very low maintenance cost for replacing LEDs and the lead acid batteries, and during the installation of
new signal posts it is possible to erect the same as a wireless installation. Solar panel with an accumulator can
provide power while infrared sensors and diodes could be used to transfer signals between each signal post,
hence it is not necessary to dig across the road for control and power cables. For the safety and the
convenience of the pedestrians and vehicular traffic, bi-color seven segment digital displays are available to
indicate the waiting time and remaining moving time. Considering the signal light requirement for a country, the
above solution will have a considerable impact on the national power grid [C2819]

"Electroluminescence refrigeration in semiconductors"
An InGaAs light emitting diode monolithically integrated with a suspended lens is proposed as a prototype
semiconductor electroluminescence refrigeration device. Simulations predict that a temperature drop up to
6degC is achievable in this device. [C2820]

"Fabricated the inclined-undercut structure in high efficiency InGaN-based light emitting diodes"
The high efficiency InGaN-based light emitting diodes with an inclined-undercut mesa structures are fabricated
through photoelectrochemical selective oxidation process at p-n interface and following crystallographic wet
etching in molten KOH solution. [C2821]

"Thermal Analysis of High Power LED Array Packaging with Microchannel Cooler"
The efficiency and reliability of solid-state lighting devices strongly depend on successful thermal management.
High-brightness light emitting diodes (LEDs), as a strong candidate for the next generation general illumination
applications, were developed by improving luminous efficiency and integrating multi-chips within limited areas.
One of key problems is cooling in developing high power LED for illumination. This paper explores the thermal
analysis of high power LED array packaging with a microchannel cooler, which is a relatively new cooling
technology. The packaging structure of a high power LED array integrated with a microchannel cooler is
discussed. Detailed thermal performance is analyzed using the FEA (finite element analysis) technology. The
effects are discussed on the cooling of a multi-chip LED module with different internal fin geometries of module,
flow velocity and its total power. Simulation results, in the form of average die temperature, show that the
microchannel cooler reduces the average die temperature, and improves the heat dissipation capability of LED
array. However, the results also demonstrates that, without proper design the junction temperature of the module
is non-uniform across the LED array, and the downstream or central chips were hotter than the upstream or
edge chips. This may accelerate thermal runaway problems and reduce the reliability of the LED arrays device.
The cooling scheme is optimized by using staggered fins in our microchannel cooler to increase the heat
transfer coefficient of the multi-chip LED packaging module. The result shows that the packaging structure of the
microchannel cooler with staggered fins achieves good thermal performance for high power LED arrays [C2822]
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"Illumination System Modeling Techniques in Wire Bonding Pattern Recognition System"
A method has been proposed to model the illumination characteristics of a typical wire bonder vision system.
The proposed model can be used to calibrate the illumination of the vision system to ensure the same level of
illumination brightness across different machines, given the same lighting level setting. The approach to extract
the machine illumination model is semi-empirical and the model provides a closed-form solution [C2823]

"The Design and Fabrication of Microlens and LED Integrated Packaging"
Conventional LED packaging structures do not take into account the output light properties very well. Based on
microelectromechanical system (MEMS) technology, a method of microlens and LED integrated packaging is
presented, which can enormously enhance output optical extraction efficiency, and improve the output optical
performance. It is easy to realize mass production by the method [C2824]

"A Closed Micro Jet Cooling System for High Power LEDs"
In this paper, a micro jet based cooling system for the thermal management of high power LEDs is briefly
introduced. Our experiments have demonstrated that the optimization on micro jet device is strongly needed for
improving the system performance. To realize the above attempt, numerical optimization on micro jet device is
conducted in details in this paper. The comparison between simulation and experiment results is presented and
the results demonstrate that the present simulation model can work well. By using the above model, the effects
of micro jet diameter, top cavity height, micro pump flow rate and jet device material on system performance are
numerically studied. The simulation results show that top cavity height does not have very significant effect on
improving cooling performance, however, increasing top cavity markedly result in the increase of flow resistance.
The micro jet diameter has strong effect on cooling performance of the present micro jet device, as to present
design, an optimized diameter exists for achieving best cooling performance. Increasing pump flow rate makes a
sharp increase of the flow resistance. The material of device shell with high thermal conductivity can ameliorate
the cooling performance, but the function is limited. According to our preliminary tests and numerical
optimization, an optimized micro jet cooling system is fabricated and applied in thermal management of a 220W
LED lamp. The temperature test demonstrates the cooling system works well [C2825]

"Cu/M/Cu Sub-mount Applied in High Brightness LED Array Package"
In this paper, we demonstrate a packaging method for component of light emitting diode (LED) by silicon bulk
micromachining technologies and using a silicon substrate with Cu/M/Cu foil to dissipate heat and match thermal
expansion coefficient (CTE). The objective is to develop an LED package that can overcome high brightness
LED life, high operating current and the ability to drive the devices at higher power and higher brightness. In our
experiment, the optical and thermal characterization of the novel package structure was measured. Research
results have shown that the sub-mount with Cu/M/Cu foil can enhance heat removal for safe junction
temperature operation and minimize thermal stress caused by mismatch of CTE. Moreover, this kind of
packaging can be used for packaging MEMS and conventional optoelectric semiconductor devices [C2826]

"ESD Models and Measurement for Semiconductor Device"
Along with the development of technology, semiconductor devices, such as IC and LED, have got wide
applications in electronic industry. Semiconductor devices are ESD sensitive. ESD would sometimes cause
breakdown and destroy the devices. ESD can also cause indiscoverable soft breakdown that is a hidden trouble
and would affect the quality, usage life, reliability of the products and even the profit of company. Many
manufacturers have paid dearly for that. Thereby ESD is also comparable to a `cryptomorphic killer' in electronic
industry. This paper introduces the mechanism, types, discharge models of ESD, experimental methods for ESD
recommended by international standards and basic principles of ESD test instruments. It focuses on the ESD test
methods and test systems for IC, LED and other semiconductor devices [C2827]

"1.3 μm quantum dot multi-section super-luminescent diode with extremely broad bandwidth (
150 nm)"
A novel ridge-waveguide quantum dot (QD) super-luminescent diode is reported. The multi-section configuration
enables the realization of ultra-wide 3-dB bandwidth (>150 nm) and an output power greater than 1 mW.
[C2828]

"Plasmonic dispersion engineering for light-emission efficiency enhancement"
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We propose using metallo-dielectric stacks in light-emitting devices to introduce tunable resonances in the
surface-plasmon density of modes, and hence in the emission efficiency, through the anticrossing of modes from
neighboring interfaces. [C2829]

"Resonant-cavity LED transceiver arrays for optical wireless communication"
155 Mb/s operation of an optical wireless link is achieved by using the spectral characteristics and angular
emission spectra of a 7-element tracking array of 980 nm RC-LEDs. Preliminary results show extension to 200
Mb/s/channel. [C2830]

"Light extraction analysis of GaN-based LEDs"
Light extraction efficiency of GaN-based LEDs as functions of chip dimensions, absorption coefficients and
package for both conventional one and Thin-GaN are analyzed based on Monte-Carlo ray tracing. [C2831]

"Differential optical imaging using inhaled gases"
We show how inhalation of oxygen and carbon dioxide elicits contrast from changes in oxyhemoglobin and
deoxyhemoglobin. This method holds good promise for cancer detection. [C2832]

"Polarization field engineering with Type-II InGaN-GaNAs quantum well for improved nitride gain
media at 420-550 nm"
Novel type-II InGaN-GaNAs quantum well is presented and analyzed as improved gain media for efficient light
emitting diodes and laser diodes emitting at 420-nm up to 550-nm, with a large electronhole wavefunction
overlap (Gammae_hh>65-70%). [C2833]

"Enhanced light extraction from circular Bragg grating coupled microcavities"
A 7-fold enhancement of light extraction from a vertical-cavity light-emitting diode structure over a 130 nm
bandwidth at room temperature was achieved using circular Bragg gratings. The enhancement factor
corresponded to a 41% external efficiency. [C2834]

"LED emission through sub-wavelength apertures"
A gold film with a hexagonal array of sub-wavelength apertures has been fabricated onto the emitting surface of
a semiconductor light emitting diode. Interaction of the light with surface plasmons produces highly directional
emission. [C2835]

"Efficient light-emitting diodes fabricated with a spin-on photonic crystal surface grating"
An etched-post photonic crystal surface grating was incorporated into 11,000 visible light-emitting diodes with a
highly parallel fabrication method involving spin-on polystyrene nanoparticles. Devices showed up to a 51%
improvement in wall plug efficiency. [C2836]

"Spectral Characteristics of CdSe Quantum Dots"
The absorption and emission spectra of the CdSe quantum dots about 3-nm diameter are measured. The peak
value of the absorption cross-section is determined by Beer-Lambert law according to the concentration of the
quantum dots in the toluene sample and the particle diameter. [C2837]

"Light Induced Recovery of Polymer Field Effect Transistors"
We have used differential terahertz spectroscopy to monitor performance degradation in state-of-the-art polymer
field effect transistors (pFETs) based on poly[(9,9-dioctylfluorene-2,7-diyl)-co-(bithiophene)] (F8T2). After
extended periods of operation holes are trapped in the polymer, increasing the device's threshold voltage. We
monitor the trapped charge density using THz spectroscopy, and investigate the device's recovery as trapped
holes are thermally removed. Illuminating the devices for a period with above-bandgap photons leads to a
change in the terahertz transmission through the device, which is short lived after switching the light off. [C2838]

"Energy Saving Using Light Emitting Diodes in Lighting Applications"
The aim of the paper is to review some of the new developments in energy saving in lighting application using
light emitting diodes (LEDs). Various developed technologies and evolution of light sources are presented. Many
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aspects of turning electrical energy into visible light spectrum and their applications in different fields are
discussed [C2839]

"The source of light with high power LED diodes"
This paper presents information about design of light sources. The special light source was designed and
constructed for the research activity on the lichen structure in the Antarctica. This research is made by the
Institute of Experimental Biology, Masaryk University, Faculty of Science. Required properties were continuous
spectral characteristic with respect to photosynthetically active wavelength area, possibility of luminous flux
regulation and practically zero thermal effect to illuminated object. Owing to new high-performance LED this type
of light source was selected. Design of light source consisting of high efficient white LED's, as well as
experimental results, are presented. [C2840]

"External Field Effects on Photoluminescence Properties of Blue InGaN Quantum-Well Diodes"
Photoluminescence (PL) properties of blue InGaN quantum-well light-emitting diodes have been investigated at
20 K as a function of excitation power and reverse bias voltage (external field). PL intensity reduction of the main
blue emission band is observed by increasing the reverse field. The photoexcitation power dependence suggests
that the hole escape process plays an important role for the determination of PL intensity under the reverse bias
conditions. [C2841]

"White Light Generation with CdSe/ZnS Core-Shell Nanocrystals and InGaN/GaN Light Emitting
Diodes"
We present hybrid white light sources that integrate CdSe/ZnS core-shell nanocrystals on blue InGaN/GaN light
emitting diodes (LED). We report on the demonstrations of white light generation using yellow nanocrystals
(lambdaPL=580 nm) hybridized on a blue LED (lambdaEL=440 nm) with tristimulus coordinates of x=0.37 and
y=0.25, correlated color temperature of Tc=2692 K, and color rendering index of Ra=14.6; cyan and red
nanocrystals (lambdaPL=500 nm and 620 nm) on a blue LED (lambdaEL=440 nm) with x=0.37, y=0.28,
Tc=3246 K, and Ra=19.6; and green, yellow, and red nanocrystals (lambdaPL=540 nm, 580 nm, and 620 nm) on
a blue LED (lambdaEL=452 nm) with x=0.30, y=0.28, Tc=7521 K, and Ra=40.9. [C2842]

"The nanophotonic crystals of anodic alumina deposited on InGaN/GaN quantum well structures"
Two-dimensional photonic crystals were fabricated by a two-step anodization of the deposited Al layer on p-
GaN surface of InGaN/GaN multi-quantum-well light-emitting-diode structures. Alumina hole arrays with
nanometer-scale dimensions enhance the photoluminescence intensity up to three times. The GaN photonic
crystals formed by dry etching process also provide the enhancement of light extraction. [C2843]

"PQR laser can outdo LED"
The PQR laser with ultra-low threshold current and sharp discrete multi-mode properties outdo conventional
LEDs. We have fabricated 16times16 mesa type red PQR laser arrays at lambda = 610 nm and confirmed the
superiority in luminous efficiency of PQR arrays to the conventional LEDs. We also present blue PQR laser
arrays from GaN structures, which are very promising for display applications as well as low power high
efficiency solid state lighting. [C2844]

"A Multifunctional Microcontroller Device Which Can be Connected to RS232 Hub"
We present a microcontroller device with two slots for chip card reading which can control two electrical locks. It
also makes possible two way communication and enables command giving by infra LED's. The same twin lead is
used for device supply and for exchanging data with the central computer. The device is intended as a
peripheral device for registration and process control purposes in multiprocessor systems with a simple RS232
hub. [C2845]

"Top Emitting OLEDs with multi-layered Mirror Consisting of Metallic and Dielectric Layers"
We report on an investigation into the design and optimization of multi-layered mirror structures for top-emitting
organic light emitting diodes (OLED). Our results show that the six-layer top mirror structure with optimally
designed dielectric-enhanced metallic capping mirror proposed here exhibits more than three-fold improvement
in the device luminance over the conventional LiF/Al top mirror The optical and electrical simulations were
performed on a set of microcavity OLEDs consisting of widely used organic materials, N,N'-di(naphthalene-1-yl)-
N,N'-diphenylbenzidine (NPB) as a hole transport layer and tris (8-hydroxyquinoline) (Alq3) as emitting and
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electron transporting layer. Ag was used as the anode/bottom mirror for maximum reflection. In order to optimize
both the injection characteristics of the cathode and the cavity effect the structure of the multilayer top mirror
was optimized, the structure used was a combination of a thin LiF/Al cathode capped by metallic and dielectric
layers. The electroluminescence emission spectra, electric field distribution inside the device, carrier density,
recombination rate and exciton density were calculated for devices with different top mirror configurations.
[C2846]

"Thin organic layers prepared by MAPLE for gas sensor application"
The Matrix Assisted Pulse Laser Evaporation (MAPLE) is a new progressive technology which has been found
as a convenient method for thin organic (polymeric) film preparation. The goal of the work is to use prepared
films for gas sensor application. The deposition was carried out by KrF excimer laser (wavelength 248 nm) in a
chamber at working pressure of 3 Pa. Deposited materials (polypyrrole -PPY, Cu (II) para-
tetramethylphenylporphyrine -CuTTMP, Indium acetyl-acetonate -InAcAc and Nickel phtalocyanine -NiPc) are
embedded in frozen matrix (water, dimethylsulphoxide or chloroform) at the temperature of liquid nitrogen. The
deposition can be described as photothermal process where the matrix molecules are preferentially evaporated
due to their higher absorption coefficient on the laser wavelength. The molecules of deposited materials obtain
sufficient kinetic energy through collective collisions with the vaporized matrix molecules, to be transferred into
the gas phase. Small molecules of matrix are pumped away from the deposition chamber, while PPY, InAcAc,
NiPc and CuTTMP molecules are incident on the sensor substrate, which is placed 35 mm far from the target.
Thus thin organic layer is grown. Raman spectroscopy confirmed good similarity of chemical composition
between source and deposited CuTTMP when using chloroform matrix. Prepared layers can be used as an
element of safety gas detection systems as well as low-cost analytical tool for different gas concentration during
industrial chemical production. Sensor responses to hydrogen, nitrogen dioxide and alcohol vapours in air were
also measured. The obtained results of dc sensitivity (S -i.e. ratio of resistance in "pure" air and that in analysed
gas mixture): S ~ 11 to 10,000 ppm of hydrogen, S ~1.5 to 1 ppm of nitrogen dioxide, S ~ 4 to 40 ppm of
methanol, S ~ 5 to 20 ppm of ethanol and S ~ 6 to 2 ppm of propanol. [C2847]

"System-In-Package Approach for Ultra-High-Power Semiconductor Devices"
First Page of the Article [C2848]

"Electrical and Structural Studies of Laser-debonded GaN Light Emitting Diodes"
We report experimental investigation of laser-assisted debonding of GaN-based light emitting diodes grown by
metalorganic chemical vapor deposition (MOCVD) on sapphire substrates. Transmission electron microscopy is
employed to characterize the laser affected zone of the debonded LEDs. The findings from TEM studies are in
good agreement with our thermal analysis predictions. The as-debonded surface is then roughened by photo-
electro chemical (PEC) wet etching to form nano-scaled hexagonal pyramid structures and this morphology is
found to be useful for light extraction on LEDs. [C2849]

"ZnO nanorods by hydrothermal method for ZnO/GaN LEDs"
Zinc oxide (ZnO) has been attractive for optoelectronics application due to its wide band gap (Eg=3.37 eV) and
large exciton binding energy (~60 meV) characteristics. However, p-type doping of ZnO is still controversial and
problematic. Therefore, there is considerable interest in fabrication of n-ZnO/p-GaN heterojunction LEDs. In this
work, we fabricated the LEDs consisting of n-ZnO nanorod arrays on p-GaN substrate. ZnO nanorod arrays
were fabricated by a hydrothermal method. Hydrothermal methods have the advantage that they are simple,
inexpensive and environmentally friendly. However, nanorods fabricated by hydrothermal methods typically have
large numbers of defects due to the low growth temperature (90degC). The defect related photoluminescence
(PL) is significantly affected by annealing, and under suitable conditions it can be entirely eliminated. As-grown
nanorods exhibit UV emission and large yellow defect emission which is likely due to the presence of OH
groups. The PL spectra can be significantly improved by annealing the nanorods at 200degC under Ar flow.
Therefore we investigated the influence of argon annealing of ZnO nanorods on the performance of ZnO/GaN
LEDs, as well as the influence of annealing environments. Devices with ZnO rod length ~ 250 nm were
fabricated and the results obtained are discussed. [C2850]

"Low-Temperature Growth of A1N thin films on ZnO templates prepared on Ak2 O3 substrates"
We have investigated the low-temperature growth of AlN layers on ZnO/MgO/c-sapphire with varying growth
temperature and Al flux. Single-crystalline AlN layers can be grown at 400degC, which is quite low compared to
the conventional growth temperature of 1000degC. The interdiffusion of Al and N into ZnO layers and Zn and O
into AlN layers are evaluated by SIMS. It was found that the diffusions of Al atoms were affected by the crystal
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quality of AlN layers and growth temperature. Very low diffusion length of Al below 100 nm into ZnO was
observed at the interface between AlN and ZnO. [C2851]

"Increase in the luminescence efficiency of R·G·B LED via the controlling texture of AZO thin films"
Transparent conducting AZO thin films were prepared by RF magnetron sputtering system with glass substrate
(corning 1737) and annealed during 2 hr at 400degC in vacuum ambient and 600degC in oxygen ambient,
respectively. The smooth AZO films were etched in diluted HCL (0.5%) to check the surface properties with the
ambient post-annealing process. Using the methods of SEM and Spectro-radiometer, we analyzed the optical
properties of the textured AZO thin films. We confirmed that the vacuum ambient post-annealing process is
effective method for increasing the efficiency of long wavelength LED. The oxygen ambient post-annealing
process is suitable method for increasing the efficiency of short wavelength LED. We presumed that the ambient
post-annealing process can control textured surface of AZO thin films for increasing the efficiency of LED.
[C2852]

"Fabrication of high mobility p-type ZnO thin film by ampoule-tube method"
The ZnO thin films, which has used spotlight of next generation short wavelength LEDs and LDs deposited
based on RF magnetron sputtering is described in this study. The undoped ZnO thin films were deposited by RF
magnetron sputtering system on GaAs0.6P0.4/GaP wafers. The thickness of ZnO thin films was about 2.1 mum
which was measured by SE.M analysis after the sputtering process. 4N Phosphorus (P) was diffused into the
undoped ZnO thin films in ampoule-tube which was performed at 630degC during 3 hr. We found the diffusion
condition of the conductive ZnO films which had p-type properties with the highest mobility of above 532 cm2/Vs
compared with other studies. PL spectra measured at 10 K for the purpose of analyzing optical properties of p-
type ZnO thin film showed strong PL intensity in the UV emission band around 365~415 nm. [C2853]

"Recent progress on organic thin film transistors and flexble display applications"
Organic transistors are promising in the future development of active devices for flexible, low-cost and large-area
photoelectric devices . However, conventional filed effect transistors using organic materials have low-speed,
low-power, and relatively high operational voltage, and these poor device performances. Vertical type transistors
show high-speed and high-current characteristics and are suitable for driver elements of flexible displays.
[C2854]

"Organic perylene single crystal based field-effect transistor"
We report on the fabrication and characteristics of organic field-effect transistors (OFETs) using a single crystal
of perylene. Perylene single crystals were relatively fast grown in furnace with flowing nitrogen gas. The OFETs
were prepared by placing a perylene single crystal flake onto SiO2/Si or polymer insulator/Si substrates. The
field-effect mobility of the perylene based OFETs temperature. was measured to be 1.6 times 10-4cm2/Vs at
room [C2855]

"Sensitivity improvement of polypyrrole-based urea sensor using copper ion doping effect"
The functionalization of an integrated urea sensor by a copper-poly pyrrole matrix doping urease molecules and
its application to the amperometric detection of urea is described. Copper cluster was doped into polypyrrole
matrix to increase electrical conductivity. Urease was electroadsorbed onto this conductive matrix. The
comparison of different organic and inorganic host matrices in terms of storage and operational stabilities clearly
demonstrated the advantages of the composite matrix. Pt thin film electrode fabricated on silicon substrate by
the radio frequency sputtering and titanium layer is also deposited as an underlayer to increase adhesive
strength. The copper-doped polypyrrole and polypyrrole films are coated on platinum thin film electrode by cyclic
voltammetry, respectively. Under the optimized condition, the limiting current obtained from the copper-doped
polypyrrole urea sensor is proportional to the urea concentrations with the slope of 4.5 microampere per decade,
which is two times higher sensitivity value than that of the polypyrrole urea sensor. In addition, the electrode
surface was analyzed by scanning electro microscopy. [C2856]

"Defect analysis of N-doped p-type ZnO film fabricated by magnetron sputtering via
photoluminescence spectra"
ZnO is a promising material to make high efficient ultraviolet (UV) or blue light emitting diodes (LEDs) due to its
large binding energy and energy bandgap. In present study, we prepared an N-doped p-type ZnO thin film on
(100) silicon substrate by RF magnetron sputtering in the mixture ambient of N2and O2. accompanying with in-
situ annealing at low pressure of 10Torr in O2at 800degC. Photoluminescence (PL) analysis of the film showed
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UV emission related to exciton and donor-acceptor pair transition (DAP) and visible emission related to various
kinds of defects. Via PL spectra analysis the reason of p-type conversion of ZnO thin film can be explained,
which is in favor of getting high quality p-type ZnO films. [C2857]

"Enhancement of PL intensity by photonic crystal fabricated on GaAs substrate using nanoporous
alumina mask"
We fabricated photonic crystal structure on GaAs substrate using nanoporous alumina mask. Uniform arrays of
nano-sized pores produced in anodic alumina were transferred into GaAs substrate by inductively coupled
plasma reactive ion etching (ICP-RIE). The photonic crystal structure, the nanohole array with uniform diameter
of 60 nm and interpore distance of 105 nm, was formed on GaAs substrate as replica of the alumina mask. Its
photoluminescence (PL) showed enhanced intensity compared with that from GaAs substrate without its
structure. The ICP-RIE technique using nanoporous alumina mask can be used as a prospective method in the
fabrication of nano-devices for nanotechnology. [C2858]

"Temperature dependent electrical properties of OLEDs using Zn complex"
We synthesized new electroluminescence materials [(1,10-phenanthroline)(8-hydroxyquinoline)] Zn(phen)q.
Temperature dependent of electrical properties of OLEDs using Zn(phen)q are studied to understand an electrical
conduction mechanism. The current density-voltage characteristics are measured in the temperature range of 60
~ 240 K, and analyzed them using a hopping model with exponential trap distribution. At temperature above 150
K, the hopping conduction with exponential trap distribution is dominant. And we have obtained a characteristic
trap depth of Et= 0.12 eV. [C2859]

"Bio electroluminescent device composed of cytochrome c/chlorophyll a hetero-structure"
In this work, light emitting device was fabricated by the application of photo-excited characteristics in chlorophyll
a. Electroluminescence (EL) properties was investigated for the thickness of 15 layers and 25 layers chlorophyll
a. Especially, single-layered bio EL device composing of the 15 layers of chlorophyll a LB ldquodm turned on at
5 V. We also fabricated bi-layered bio EL device composed of ITO/viologen/chlorophyll a/AI. This novel blue
light-emitting device using viologen as hole transporting layer exhibited the narrow blue emission peak around
455 nm. Especially, this device showed the high external quantum efficiency of 1.0x10-3 % in range of 17 V and
the low turn-on voltage of 5 V. Finally, it was shown that the bio display was possible through the further study.
[C2860]

"High efficiency LEDs by photonic crystal-assisted extraction"
We discuss the use of photonic crystals in the propagating regime along various schemes which should allow for
high extraction efficiency LEDs. [C2861]

"Photoluminescence and electroluminescence properties of organotin complexes"
8-Hydoxyquinoline (q) and 2-(2-hydroxyphenyl) benzoxazole (HPB) were employed as organic ligands and the
corresponding organomatallic diphenyltin (IV) complexes (SnDP(HPB)2, SnDPQ2) were synthesized. And their
electroluminescence (EL) properties were investigated. The structures of organotin (IV) complexes were
determined by FT-NMR, FT-IR, UV-Vis and elemental analysis. The photoluminescence (PL) of organotin
complexes was measured from the benzene solution. The PL emission exhibited light centered at about 440 and
515 nm. The devices with structure of ITO/NPB/organotin(IV) complexes /Alq3/LiF/Al were constructed to
investigate their EL properties. The EL device using SnDPQ2as the emitting layer showed green luminescence
with a maximum emission peak at 535 nm. Complexes SnDP(HPB)2and SnDPQ2form a new family of
organometallic emitting materials which could be of interest for practical applications. [C2862]

"Boron ion implantation on Al-doped ZnO films for OLEDs transparent conducting electrodes"
B+-implanted Al-doped ZnO (AZO) films were fabricated by ion implantation with various ion energies and doses
for transparent conducting oxide (TCO) electrodes of organic light-emitting diodes (OLEDs). The resistance of
the B-implanted AZO films was decreased with increasing ion dose. The work function of the implanted films
was increased compared to the un-implanted AZO films. All implanted films exhibited high optical transmittance
(average transmittance above 87%) in the visible range up to 800nm wavelength, we could control work
function, resistance and transmittance individually by changing ion dose and ion energy during implantation.
[C2863]

"Light Emitting Diode" («Светодиоды»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 575 из 694



"Unique White LED Packaging Systems"
Many engineers are developing White LED in the world. LED Packaging is used normal transparent epoxy resin.
But White LED is occurring a few UV light from Blue LED element itself. Normal transparent epoxy resin
discolors by this UV light from Blue LED element. And it is difficult to preserve for long time White color after
packaging. General packaging method is used casting molding method. This method can't product high density,
light weight packaging. At the first time, we developed special transparent epoxy resin to preserve White LED by
improving epoxy chemical structure. We get very good result after humidity evaluation (60degC /85%/300 hrs/20
mA).Normal transparent epoxy resin discolors after this evaluation condition. On secondly, we developed high-
density packaging technology using VPEStrade (Vacuum Printing Encapsulation Systems). These good
advantages are very fine pitch and low height, high-density packaging technology, good mass production, and
low cost systems. We successes very high density and high reliability White LED packaging using high level of
transparent epoxy resin and VPEStrade technology. Our White LED can use as lighting application instead of
fluorescent lamp and general lighting and traffic signal. And this light is very good [C2864]

"Reduction of Skin Stretch Induced Motion Artifacts in Electrocardiogram Monitoring Using
Adaptive Filtering"
The effectiveness of electrocardiogram (ECG) monitors can be significantly impaired by motion artifacts which
can cause misdiagnoses, lead to inappropriate treatment decisions, and trigger false alarms. Skin stretch
associated with patient motion is a significant source of motion artifacts in current ECG monitoring. In this study,
motion artifacts are adaptively filtered by using skin strain as the reference variable. Skin strain is measured
non-invasively using a light emitting diode (LED) and an optical sensor incorporated in an ECG electrode. The
results demonstrate that this device and method can significantly reduce skin strain induced ECG artifacts
[C2865]

"Remote optical stereoscopic multispectral imaging during cardiac surgery"
Within the near infrared (NIR), coronary arteries show higher contrasts against the myocardium than coronary
veins. Also, NIR can penetrate deeper into tissue than visible light (VIS). This opens perspectives to enhance
coronary vasculature by combining VIS and NIR images. This may be useful in instances like intramyocardial
course of coronary arteries, increased epicardial fat, epicardial adhesions after previous surgery, or pericarditis.
Two cameras, with dual-band LED-arrays, alternately capture VIS color frames (400-780 nm) and NIR grey-
scale frames (910-920 nm). Arterial NIR contrasts are distinguished from shadows and surface reflections,
selectively enhanced, and back-projected in stereoscopic VIS color video. Proof of principle has been delivered
on porcine and human hearts using off-line processing. We present these results and some of our work in
progress. [C2866]

"Performance evaluation of the indium zinc oxide (IZO) thin films for organic electroluminescent
diode applications"
In this report, the transparent conducting indium zinc oxide (IZO) films (60-220 nm) have been grown on
hardness poly-carbonate (HPC) substrate without a post deposition annealing treatment. The direct current (dc)
magnetron sputtering system was employed for the film deposition. The IZO alloy target (99.99% and 95% in
purity and density, respectively) is composed of 90 wt.% of ln2O3and 10 wt.% of ZnO. The electrical, optical, and
structural properties of these prepared films by different dc powers, such as 50 W, 80 W and 100 W, without/with
the ion-assisted deposition (IAD) technique. An optimum IZO deposition condition is developed for flexible
organic light-emitting device (OLED) applications. The IZO films grown at low temperature (~ 50degC) by the dc
magnetron sputtering (100-W power) with the IAD technique were used to study the electroluminescence (EL)
performance of OLEDs. Under a current density of 200 (mA/cm2), the developed OLED/IZO/HPC substrate
shows an excellent efficiency (5 V turn-on voltage) and a luminance of 1800 (cd/m2) in average, which is better
than that measured with commercial indium-tin oxide (ITO) anodes and well above the electro-optical application
standard. [C2867]

"Competitive technology approaches for Electronic Hybridisation Detection in a microsystem with
microfluidics for diagnosis genetic tests"
This paper is presenting competitive technology alternatives for the electronic hybridization detection in a
microsystem with microfluidics for diagnosis genetic tests that are carried out by two competitive research
projects. The technologies developed are a photosensor, a capacitive sensor and an optical real-time affinity
biosensor. The performance of those biosensors will be evaluated but also their manufacturability and cost will
define the appropriateness of each one for industrialization and their integration on a microsystem for diagnosis
genetic testing [C2868]
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"The Transient Component of Disparity Vergence maybe an Indication of Progressive Lens
Acceptability"
Presbyopia, a degenerative condition, which decreases accommodation, sets in approximately at the age of forty.
One approach to correct presbyopia is the use of bifocal or progressive lenses. Naturally, some people are more
prone to adapt to wearing progressive lenses than others. The vergence system, which controls the inward and
outward turning of the eyes, is a system which supports viewing objects in depth. Identifying the two
components (transient and sustained components) of a pure vergence eye movement is possible with ICA
(independent component analysis). Preliminary results suggest a correlation with the magnitude of the transient
component and whether or not a person can adapt to wearing progressive lenses or not. Furthermore, the
transient component of vergence is hypothesized to be an index of how flexible the vergence system is in
adapting to new environments [C2869]

"Evaluation of Chip LED Sensor Module for Fat Thickness Measurement using Tissue Phantoms"
We tested the feasibility of noninvasive fat thickness measurements by using a diffuse optical method with
variable source-detector pairs. A light source module composed of 770 nm low-power chip LEDs and a
photodetector were used in this study. The tissue phantoms are composed of a fat and a muscle layer made
with gels with appropriate absorption/scattering coefficients. The fat thickness was varied from several to 30 mm.
Based on this preliminary study, it is concluded that the noninvasive fat thickness measurement is possible with
proper curve fitting procedure [C2870]

"Non-metallic VEP stimulator without interference in CT scanning for neurosurgical operation"
Non-metallic flash-type stimulators for monitoring visual evoked potential, named as the Fiber-Eyes, are
proposed. Conventional VEP stimulators are comprised of LEDs and the print circuits, i.e. metallic materials,
inside the stimulator. Proposed Fiber-Eyes are made from plastic optical fibers, silicone rubber, and external light
source. Thus the Fiber-Eyes can be used together with CT scanning without interference in the image due to not
use of the metallic parts during neurosurgical operations. They do not also radiate heat because the flash light
for stimulus is supplied through the fibers, and thus it can avoid desiccation of the bulbar conjunctiva of patient
in the operation. [C2871]

"Simulation of InGaN Multiple Quantum Wells (MQWs) Light Emitting Diodes (LEDs)"
InGaN LEDs on sapphire substrates were simulated using ISE TCAD software. In order to obtain a high output
power, 15 pairs of GaN (50 nm)/Al0.27Ga0.73N (52 nm) DBR were introduced between the i-GaN and n-GaN
layers. The weak output power resulting from our simulation may be related to the inhomogeneous holes
distribution in the quantum wells. Also the piezoelectric field due to strains which determines the emission
mechanism of InGaN based LEDs is affected by these parameters. The turn on voltage for our structure was 0.7
V and has a small change with the introduction of DBR. [C2872]

"Fabrication of White Polymer Light Emitting Diodes with ITO/PVK:PBD:DPVBi:DCJTB/Al
Structure"
White polymer light emitting diodes (PLEDs) with the configuration of ITO/PVK:PBD:DPVBi:DCJTB/Al were
fabricated where indium tin oxide (ITO) was used as anode, poly(9-vinylcarbazole) (PVK) as polymeric host, 2-
(4-biphenylyl)-5-phenyl- 1,3,4-oxadiazole (PBD) as electron- transporting molecule, 4,4'-bis(2,2-diphenylvinyl)-
1,1,-biphenyl (DPVBi) as blue dopant, 4-(dicyanomethylene)-2-t-butyl- 6(1,1,7,7-tetramethyljulolidyl-9-enyl)-4H-
pyran (DCJTB) as red dopant, and aluminium (Al) as cathode. The emitting layer was prepared using spin-
coating technique. The white light emission was obtained through the combination of orange emission from
DCJTB and the blue emission from DPVBi. The device using the 0.06 wt% DCJTB exhibited the CIE coordinates
(0.38, 0.33) closest to the standard CIE coordinates for white light emission (0.33, 0.33) and its current turn-on
voltage was approximately 13 V. [C2873]

"Welfare Support-equipment for Operations of Personal Computer with Head Tilting and Mouth
Open-Close Motions"
This paper describes the support-equipment of operating a personal computer for users who have an obstacle
on the regions of upper limb. The user wore a head set device with an angle sensor on the top of head and a
distance sensor in front of the mouth. Angle sensor could measure the roll and pitch angles of the head, and
distance sensor could judge whether mouth was opened or not. In mouse operations, a mouse cursor on a CRT
monitor could be moved according to the direction and magnitude of the tilted head angle. The click operation
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mode could be started by opening the mouth for two seconds, and then click functions such as double click or
drag were selected by the directions of head tilting. Human operator could confirm the input state by the
indicator located near the CRT monitor. In test operation, it could be found that the speed-up ratio of a mouse
cursor with respect to the head tilted angle influenced on the operationality and that the mouth operation was
available to lighten the physical burden of the operator. [C2874]

"Measurement of Driver's Consciousness by Image Processing 2 -Detection of Concentration on
Cellular Phone Call from Facial Expression Change coping with Individual Differences-"
Thinking and/or conversation can distract drivers from their car driving. First, this paper shows the effect of
concentration on mental work on driver's reaction time. Then, the relation between the concentration on the
cellular phone call and the facial expression change is shown. Base on these results, a method of detecting the
concentration from the change in the face expression is presented. [C2875]

"A NIR CMOS preamplifier with DC photocurrent rejection for pulsed light source"
A micro-power transimpedance amplifier is presented to acquire modulated optical signal for heart-rate
measurement. The circuit is composed of a transimpedance amplifier (TIA), a sample-and-hold (S/H) circuit, an
error amplifier and a current-sink transistor, configured in a feedback loop to reject DC photocurrent generated
from photodiode, which varies from person to person. To reduce power consumption, the LED is pulsed and thus
the input to the TIA is a modulated current pulse. The proposed circuit is designed to accurately reject the
average of the original continuous time signal, rather than that of the pulsed signal. This is achieved by inserting
an S/H stage between the TIA and error amplifier. Simulation results show that the circuit works properly from a
2-V power supply and has a rejection range from 40 muA to 95 muA. [C2876]

"Performance Evaluation of Indium Zinc Oxide Thin Films for Flexible Organic Light-emitting
Device Applications"
In this report, high-quality indium zinc oxide (IZO) films (60-220 nm) were first grown on hardness poly-
carbonate (HPC) substrate by ion-assisted deposition (IAD) dc magnetron sputtering without a post deposition
annealing treatment. The electrical, optical, and structural properties of these films were investigated as a
function of substrate temperature, oxygen pressure, and film thickness. IAD dc magnetron sputtering provides
very uniform IZO films with high transparency (ges 80% in 550 nm spectrum) and low electrical resistivity
(3times10-4Omega-cm). The Hall mobility and carrier density for a 120-nm-thick film at 100 W are 12 cm2/V-s
and 2.5times1021cm-3, respectively. Atomic force microscopy measurements of the IZO films indicated that their
root mean-square values (RMS~ 0.44-0.69 nm) are superior to that (~ 4 nm) of commercially available indium tin
oxide (ITO) films deposited by sputtering. Next, IZO films grown at low temperature by IAD dc magnetron
sputtering were used to study the electroluminescence (EL) performance of organic light-emitting devices
(OLEDs). Under a current density of 100 (mA/cm2), the developed OLEDs show an excellent efficiency (12 V
turn-on voltage) and a luminance of 1200 (cd/m2) in average, which is better than that measured with
commercial ITO anodes and well above the electro-optical application standard. [C2877]

"Scalability Analysis of Electronic Code Division Multiple Access based Virtual Private Networks
over Passive Optical Networks"
A theoretical scalability analysis for electronic code division multiple access based virtual private networks over a
passive optical network is carried out to identify the performance limits of the scheme. [C2878]

"Noninvasive measurement of total hemoglobin and hemoglobin derivatives using multiwavelength
pulse spectrophotometry -In vitro study with a mock circulatory system"
Total hemoglobin (tHb), carboxyhemoglobin (COHb), and methemoglobin (MetHb) are usually measured with a
CO-oximeter. Noninvasive and continuous measurement of these blood components is expected to decrease the
pain of a patient. Therefore, we developed an instrument to measure oxygen saturation (SpO2), tHb, COHb, and
MetHb non invasively. Multiwavelength LED (600, 625, 660, 760, 800, 940, and 1300 nm) and a combined
detector (Si, InGaAs) were built into the instrument (Seven wavelengths transparent pulse spectrophotometer).
We used the Waseda mock circulatory system, which can simulate blood circulation in tissues and generate a
pulse wave mechanically, to estimate the instrument's performance. Furthermore we proposed new calculation
formula including DC components of optical density (this method). Under conditions without any change of other
components, the mean error plusmn standard deviation between this method and the CO-oximetry were
SaO2=0.0plusmn1.4%, tHb=0.0plusmn0.0 g/dl, COHb=0.0plusmn2.0%, and MetHb=0.0plusmn0.3%. When the
concentration of other components was changed, this method showed mean errors and standard deviations of
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SaO2=0.2plusmn1.6%, tHb=0.0plusmn0.4 g/dl, COHb=0.5plusmn4.1%, and MetHb=0.0plusmn0.3% [C2879]

"Study of System Dynamics of High-Power LEDs"
Optical properties of LEDs are sensitive to junction temperature. The understanding of system dynamic behavior
is quite important in the controller design of LED. From the principle of solid-state lighting, the luminance of LED
is induced from two physical mechanisms: energy effect and optoelectronic effect. The system dynamics model
of a high- power LED fixture for energy effect is derived and identified in the present study using step response
method. Both theoretical and experimental analyses have shown that the thermal system dynamics model of the
LED fixture is 4th- order with 3 zeros and can be further reduced to a first-order biproper system. It is shown
that the instantaneous jump of junction temperature dominates the thermal behavior of LED at the beginning of
the step input. The optoelectronic effect is induced mainly from the current input and the junction temperature.
Combining the two physical effects, an electric- heat-optical system dynamics model of LED luminaire was finally
derived which is the basic system dynamics model for LED luminance control. [C2880]

"Charaterizing LEDs for Mixture of Colored LED light sources"
Because of advantages such as long lifetime, low power consumption, and no mercury containing, LEDs are
widely used in a variety of general-purpose illumination applications. There are two different approaches for
generating white light with LEDs. The first one is the combination of phosphors excited by blue or UV LED
emission, the other one is mixture of multi-color LEDs Without the power loss in the down conversion process of
the white LED using phosphors, a higher efficiency and flexible option can be done with the mixture of multi-
color LEDs. Questions arise on how the spectra of the mixture of colored LED designed are for good color
rendering performance, more output lumens and better luminous efficiency. A lot of papers discuss the different
spectrum combinations of multicolored LEDs which yield light with maximum efficacy, luminous flux and CRI, at
the desired corrected color temperature, but most of them use the spectral power distribution of a model LED to
calculate the luminous efficacy, luminous flux and CRI, and get the best combination as request. But as most
people know, the spectral power distribution of a real LED will vary with ambient temperature, forward current
and effect of aging, so simulation of the luminous efficacy, luminous flux and CRI will get some problems in
practical. On the other hand, the finding of a better luminous efficacy of the mixture of colored LED can provide
the best suggestion when the LED manufacturers try to select commercial LED chips to manufacture colored
LED light sources. We setup a system with integrating sphere, spectrometer and four independent PC controlled
powermeters, which can get the data of luminous flux, CRI and luminous efficiency of light sources automatically
with different input power. Using the database from the system and simulations, we can analyze the optical and
color characteristics of the mixture of colored LED light source, even the RGB LED (red, green and blue chips in
one package). Then the se- lection of the combination of the LED chips for the mixture of colored LED light
source, for generating more luminous flux, better color rendering index and luminous efficiency should be good.
[C2881]

"Performance Evaluation of Organic Electroluminescent Devices with Nitrogen Doped Electron
Transporter"
In this report, current-voltage (I/V) curves, output luminance of the OLEDs (organic light emitting diodes) with
nitrogen (N2) doped ETL (electron transport layer) have been studied in detail. Experimental results show that
the turn on voltage and driving voltage of OLEDs with ETL evaporated in the optimum N2gas ambient pressure
of 1times10-4torr are reduced from 3.5 V to 1 V and 7.7 V to 5.7 V, respectively. The significant improving
mechanism has been illustrated comprehensively with a schematic energy diagram model. [C2882]

"The measurement technique of human's bio-signals"
A disaster like a big earthquake usually brings many destroyed buildings and many sufferers are generated in
the disaster area. In this situation, sometimes a rescue person encounters a second disaster. This is the big
problem to rescue sufferers. In order to avoid a second disaster, many kind of rescue robots are being
developed. These robots can find sufferers and rescue them. However, they cannot measure the sufferer's
condition at the disaster area. If the sufferer's condition becomes clear before rescue, the rescue efficiency will
improve. Therefore, we are developing a rescue robot that can measure some vital signs of sufferer and send
measured data to the medical doctor who is in safety place. In this paper, we will describe about a developed
method that can measure the pulse and the arterial blood oxygen saturation degree (SPO2) by easy way. We
think that these methods will be powerful and useful to rescue sufferers [C2883]

"Measurement of Human Gastric Motility by Near-Infrared Light for the Assessment of Chronic
Mental Stress"
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In this study, we focused on the relationship between mental stress and gastric motility and have tried to develop
a measurement system of human gastric motility for the quantification of mental stress. A mental stress
measurement system should be used easily in daily life. However, general measurement system as
electrogastrography, endoscopy, CT, ultrasonic echogram isn't suitable for the home use. Then, we have
developed non-invasive and compact measurement system of gastric motility using near-infrared (NIR) light.
This system consists of NIR LEDs and an avalanche photodiode (APD). APD receives the NIR light transmitting
outside the body from NIR LEDs and reflecting on the gastric wall. In the experiment, an ultrasonic echogram
was used simultaneously to confirm our new method. The result showed that the waveform got by our method
coincides with the cycle of contractile activity of stomach, and it was proved that our measurement system using
NIR light could measure gastric motility. In addition, we performed chronic mental stress measurement intended
for students to examine relationship between chronic mental stress and gastric motility. Experimental period was
from two weeks before graduation examination to two weeks after graduation examination. The result showed
that chronic mental stress may invoke gastric dysrhythmia, and chronic mental stress could be evaluated by long
term monitoring of gastric motility using our NIR measurement system [C2884]

"A Low Cost Human Computer Interface based on Eye Tracking"
This paper describes the implementation of a human computer interface based on eye tracking. Current
commercially available systems exist, but have limited use due mainly to their large cost. The system described
in this paper was designed to be a low cost and unobtrusive. The technique was video-oculography assisted by
corneal reflections. An off-the shelf CCD webcam was used to capture images. The images were analyzed in
software to extract key features of the eye. The users gaze point was then calculated based on the relative
position of these features. The system is capable of calculating eye-gaze in real-time to provide a responsive
interaction. A throughput of eight gaze points per second was achieved. The accuracy of the fixations based on
the calculated eye-gazes were within 1 cm of the on-screen gaze location. By developing a low-cost system,
this technology is made accessible to a wider range of applications [C2885]

"Pulse Oximeter Improvement with an ADC-DAC Feedback Loop and a Radial Reflectance Sensor"
Pulse oximeter circuitry must meet several design constraints, including the ability to separate a small pulsatile
signal component from a large signal baseline. This paper describes pulse oximeter design changes that
produced order-of-magnitude improvements in signal quality. The primary changes were (a) the replacement of
an analog sample-and-hold-based differentiator circuit with an ADC-DAC feedback loop and (b) the replacement
of a side-by-side reflectance sensor design with a radial sensor arrangement that maximizes the pulsatile-to-
baseline signal ratio [C2886]

"Localization of FFA Using SSVEP-based Binocular Rivalry"
In binocular rivalry, a subject views two incongruent stimuli through each eye but consciously perceives only one
stimulus at a time, with a switch in perceptual dominance every a few seconds. To locate the fusiform face area
(FFA) which is a face-selective region, thirteen subjects are recorded with a 64-channel electroencephalograph
while experiencing binocular rivalry. A face image flickering at one frequency is presented to one eye and a non-
face image flickering at the same frequency is presented to the other eye. Steady state evoked potential
(SSVEP) at the frequency is used as tags for the two stimuli. This paper uses an algorithm called standardized
shrinking LORETA-FOCUSS (SSLOFO) to reconstruct face-selective sources from the EEG data. The sources
are selected by comparing signal strength at the stimulus frequency during face dominance and face
suppression. The results demonstrate that the face-selective region identified in this paper is consistent with
FFA, as has been confirmed to be activated about twice as strongly in fMRI experiments when people view
faces as when they view other kinds of objects. The present study also suggests that the method has the
potential advantage of investigating neural correlates [C2887]

"Influence of Sinusoidally Modulated Visual Stimuli at Extremely Low Frequency Range on the
Human EEG Activity"
The purpose of this study was to investigate whether sinusoidally modulated visual stimuli at extremely low
frequencies (ELF) of 50, 16.66, 13, 10, 8.33 and 4Hz could influence the changes in EEG activity in 33 human
subjects. An improved design of visual stimulator system has addressed an issue of electrical interference from
electrical signals driven by LED arrays onto simultaneously recorded EEG. A comparison between 1 and 3-Way
ANOVA was performed in order to evaluate whether visual stimuli at ELFs could influence the EEG in humans
to compliment the currently active medical research in seasonal affective disorder (SAD) and photic driving. The
results revealed that under evaluation of 1 and 3-Way repeated-measures ANOVA tests, the Theta, Alpha2 and
Gamma EEG bands exhibited a common significant difference between ELF visual stimuli [C2888]
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"Design and simulation of humidity micro-sensors structure based on Polymers"
The aim of this paper is to report the design of the simple polymers structure humidity sensors and its
mechanical and piezoresistive simulation in CoventorWare. Acquired simulation data gets a primary image about
sizes bend and surface strain on microcantilever which forms sensing part of sensor [C2889]

"An optical micro-instrumentation system for measurement of fluorescent proteins in whole-cell
biosensors"
One well-developed paradigm for biosensing uses living microorganisms as sensors for environmental stimuli. In
this paradigm, engineered cells contain plasmid or chromosomal sequences that link stress-inducible promoters
to the production of fluorescent reporter proteins. We are developing such a sensor system with an aim for
portability. This work describes the development and performance of a compact optical system designed for low-
power detection of fluorescent reporter proteins in microliter-scale cell suspensions. Light-emitting diodes (LEDs)
and silicon photodetectors (PDs) were configured to measure red fluorescence, green fluorescence, and cell
biomass pseudo-simultaneously in 100 mul samples. The optical detectors were calibrated using E. coli cells
that expressed red and green fluorescent proteins (dsRed2 and gfp-asv, Clontech) either constitutively or
through chemical induction. We show that sufficient sensitivity for certain whole-cell biosensor applications is
achievable in low-volume samples, despite the simplicity and low-cost nature of the detector system. The
prototype optical detector occupies approximately 1.8 cmtimes2.2 cmtimes3.0 cm [C2890]

"Design and Application of an Electromagnetic Induction System Using Multi-sensor Array"
By placing an aluminum ring over the core and supply AC currents, causes the ring to jump by an induced
current in the ring and produces a magnetic field. In this paper, electromagnetic induction equipment with analog
device was implemented and the position of the ring display with 40th LED diodes for educational purpose. To
control height of ring, the magnetic force acting on the ring has to derive from the current and flux on ring.
Several control algorithms are compared in order to prove the proposed method [C2891]

"Photonic crystals for lighting applications"
Solid state lighting is developing rapidly, offering great promise in applications from displays to genereal lighting.
Both in organic and inorganic LEDs are pursued, for ever increasing brightness and efficiency. A crucial aspect
of the efficient operation of these devices is the extraction of the light from the emissive layer. After a brief
overview of more conventional approaches, we discuss the influence of photonic crystal structures on the
emission, and their potential for improving efficiency and beam shaping. We conclude with some developments
for the more distant future, such as full three-dimensional photonic crystals and non-periodic structures. [C2892]

"Enhanced Charge Carriers Injection by Using High-doped Silicon in Organic-inorganic Light-
emitting Diodes"
Summary form only given. In this paper, the emission of organic material inserted between two amorphous
silicon dioxides (a-SiO2 ) by using high-doped p-type silicon as anode or n-type silicon as cathode has been
studied under AC and DC applied voltages. Enhanced charge carrier injection and luminance were observed,
which shows high-doped silicon as electrodes can increase the quantity of injected charge carriers. Further, its
ability to improve luminance has been studied by changing silicon with different conductance, as well as by
varying the thickness of organic and/or inorganic active layers [C2893]

"Recent Advances in Organic Electronic"
The development of integrated organic electronic devices is a gateway for a variety of applications, and is of
great relevance for the general purpose of achieving highly integrated optoelectronic systems. For example, the
combination of organic light emitting diodes (OLEDs) and organic thin film transistors (OFETs) is needed for the
development of all-organic active matrix display technology. This article is concerned with the recent advances of
organic devices made of organic materials, as electrically and optically active components, in devices ranging
from simple single-component OLEDs, through double- and multi-layer OLEDs to organic displays and OFET's
[C2894]

"LEDs as both Optical Sources and Detectors in Bi-directional Plastic Optical Fibre Links"
In this paper the characterization of the bandwidth of a bidirectional link, using a light emitting diode as both a
transmitter and a detector, is reported. The initial characterizations of the LED as both source and photodiode
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are described. The bandwidth characterizations of the LED are also discussed [C2895]

"Electroluminescence as an instrument to observe defect generation in InGaP/GaAs HBTs"
The usage of electroluminescence for investigating the reliability of GaAs based HBTs has been reported
previously (Henderson, 1995, Harris et al., 1998). Electroluminescence is the emission of photons generated by
recombination of electrons and holes near a p/n junction at a heterointerface. This technique is commonly used
in optoelectronics for determining reliability and robustness of light emitting diodes (LEDs) and semiconductor
lasers. Dislocations and defects were observed as dark lines, so called DLDs, in HBTs (Henderson, 1995) and
LED/LDs as a result of electroluminescence imaging of degraded devices. The authors use this technique to
observe the generation of defects in InGaP/GaAs heterojunction bipolar transistors (HBTs) with an MTTF of more
than 2 times 107h during reliability investigations. All reliability tests were carried out on multi-finger microwave
power HBTs fabricated at the Ferdinand-Braun-Institut [C2896]

"Work in Progress: A Cognitive Apprenticeship Approach to Instruction in Engineering: Lessons
Learned from the Design of Field Research in the Classroom"
This work in progress describes a study that attempts to answer the following research question: how does using
a cognitive apprenticeship approach to instruction in engineering affect the ability and motivation of students to
engage in self-directed learning? The design of a pilot study conducted January-May 2006 was discussed,
followed by some initial observations based on preliminary analysis of the data. Finally, we discussed the plans
for a larger scale study based on the lessons learned from conducting the pilot study [C2897]

"Virtual Instrument for the Measurement of Haemo-dynamic Parameters Using
Photoplethysmograph"
This paper presents the design and development of a virtual instrument for the measurement of haemodynamic
parameters namely, pulse rate and oxygen saturation in arterial blood based on the popular
photoplethysmographic (PPG) principle. A clip-on sensor, housing red and infrared (IR) light emitting diodes and
suitable photo detectors is developed. The sensor is interfaced to a PC utilizing the audio channel of the sound
card, thus dispensing with expensive analog to digital converter hardware. Since the frequency response of the
audio channel is not suitable for the PPG waveforms of red and IR, FM modulation and demodulation are
employed. An empirical relationship is developed for the computation of the oxygen saturation in arterial blood
using the red and IR PPG data and the well-known and well-established extinction coefficients of haemoglobin
with and without oxygen. Data acquisition and processing are accomplished under LabVIEW virtual environment
[C2898]

"Design of a Low-Cost Instrument for Pulse Oximetry"
Monitoring the arterial oxygen saturation is very important to detect hypoxemia, as it is the major final cause of
anaesthetic deaths, and even when the episode is not fatal it can result in irreversible brain damage. This work
presents the design of a low-cost instrument for continuously monitoring the arterial oxygen saturation level in
the patient's blood. Two sources of light originate from the probe at two wavelengths (650nm and 940nm). The
light is partly absorbed by hemoglobin, by amounts which differ depending on its saturation of oxygen. By
calculating the light absorption at the two wavelengths the processor can compute the proportion of oxygenated
hemoglobin [C2899]

"Assessment on Self-mixing Laser Interferometry for Blood flow Measurement over Skin Surface"
We study self-mixing laser diode (SM-LD) as a low-cost and compact optical sensor for non-invasive blood flow
measurement and profiling over the skin surface. By making in-vivo and in-vitro measurements, we compare the
SM-LD based sensor with the commercially available flowmeters to assess the accuracy and feasibility of SM-
LD sensors for such applications. For the SM-LD based sensor, we apply two different signal processing
methods: (i) counting the intensity fluctuations of the signal from the SM-LD to obtain a frequency value; and (ii)
the autocorrelation of the signal. In-vitro measurements show good agreement with the commercially available
flowmeters. In-vivo measurements performed on test subjects revealed that autocorrelation technique shows
much better results than the counting technique in blood flow profiling and SM-LD based sensor suffers from
errors caused by external artifacts during measurements [C2900]

"Semitransparent Organic Light Emitting Device with Ag Electrodes"
A semitransparent organic light emitting device was fabricated by thermal evaporation only. Thin Ag films were
used in both anode and cathode. The optical and electrical property of the device was improved after using
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several methods to modify the electrodes. O2plasma pretreatment was employed after anode was formed, and
the cathode was consisted of a composite metal cathode and a cap layer. The cap layer was used to enhance
the cathode's transmission, and the thickness of the cap layer was derived from transfer matrix theory. The
emitted light from anode shows much better performance than that of the light from cathode, and the whole
device possesses superior electroluminescence characteristics that are proper for transparent display [C2901]

"Accurate Camera Calibration with New Minimizing Function"
Camera calibration has been studied extensively in computer vision and photogrammetry. But almost all the
camera calibration techniques iterate with the general minimizing function by minimizing the discrepancy
between the real position in pixels of a 2D image point and the calculated projection of the 3D object point on
the image plane. Though the imaging distance errors are equal, the spatial anti-projection distance errors are not
identical at different distance before the camera. As far as vision measurement system, its final object is to obtain
the accurate space coordinate of the measured point. Theoretically, the space point should on the optical ray
generated by its projection image point and the center of camera. To satisfy the special request of vision
measurement system for camera calibration parameters, we present a valid camera calibration method based on
new minimizing function using high precision virtual stereo calibration pattern, which is formed by moving an
infrared light-emitting diode (IR LED) feature point with CMM on pre-defined paths. Radial distortion and
decentering distortion are molded. The proposed technique consists of linear optimization parameter estimation
and nonlinear refinement, which is carried out by minimizing the distance of all the 3D space points from the
corresponding optical ray generated by their projections image points and the center of camera. Simulated data
and real data are both shown that the calibration precision of the proposed method is better than that of the
general minimizing the distance between the imaged points and the modeled projections. This method
considerable reduces the distance of all the 3D space points from the corresponding optical ray generated from
their projections image points and the center of camera, enhances the precision of camera calibration
parameters, and improves the precision of the vision measurement system. [C2902]

"WDM PON with a single SLED seeding colorless RSOA-based OLT and ONUs"
This paper presents the experimental results obtained on a 16 users WDM PON architecture based on
wavelength-seeded R-SOAs both at OLT and ONUs operating at 1,25 Gbit/s. A single spectrum-sliced SLED
generates 32 wavelengths. [C2903]

"Field-Emission Diode and Triode Structures Using Self-Assembled Silicon Nanostructure
Cathodes"
Field emission displays (FEDs) are one of the various technologies being developed for the flat-panel display
market. Much recent work has centred on carbon-nanotube-patterned cathodes, however, and alternative
technology that is compatible with conventional silicon CMOS processes would be desirable. Self-assembled
silicon nanostructures are a possible alternative. Processes for forming diodes and triodes incorporating these
nanostructures, along with electrical characterisation data, are presented in this paper. [C2904]

"An Algorithm for Real-Time Eye-Movement Tracking with Free Head Movement"
A fast algorithm for real-time eye-movement tracking with free head movement based using image subtraction
was proposed in this study. for this purpose four reference points consisted of infra-red LEDs were used to
compensate the subject's head movement and a fast gazing point detection algorithm was developed and
applied to determine the subject's gazing point by comparing the relative distance and angle between the center
points of the pupil area. the size of input image was scaled down to 1/16 to detect the eye and its neighbor area
quickly and the theorem for a circumcenter of a triangle was applied to detect the center of the pupil [C2905]

"Low-Cost Laser-Based Wireless Optical Transceiver for 10-Mbps Ethernet Link"
Implementation of a low-cost full-duplex 10 Mbps optical transceiver for free-space optical data communication is
presented. By employing easy-to-find electronic components, the transceiver consists three main parts namely
interface circuit, transmitter and receiver. The transmitter-based on a simple inverter circuitry, drives a laser
diode emitting 635 nm visible red light. The incoming light signal is focused via 10-cm-diameter lens onto a
photodiode SFH203. The received signal current from the photodiode is converted to signal voltage by a
resistive-feedback transimpedance amplifier, differentiator, and limiting amplifier and consequently delivered to
the interface circuit. 10 Mbps Ethernet link between two personal computers situated 300 meters apart has been
successfully tested [C2906]
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"Microcavity Light Emitting Devices Based on Colloidal Semiconductor Nanocrystal Quantum Dots"
This paper describes the design, fabrication, and characterization of a microcavity-electroluminescence (EL)
device based on colloidal semiconductor nanocrystal quantum dots (NQDs). We observed a significant reduction
in EL emission bandwidth from the fabricated device. Enhancement in emission efficiency and output
directionality will be reported as well. [C2907]

"Two-dimensional Photonic Crystal Microcavity with Germanium Self-assembled Quantum Dots"
We fabricated two-dimensional photonic crystals on silicon-on-insulator substrate. Ge/Si self-assembled
quantum dots were embedded in the PhC cavity as light emitters. The photoluminescence spectra of H1 cavity
at room temperature showed strong optical resonance in the cavity. Significant enhancement of the
luminescence was achieved and a main peak at 1.43 mum was seen to dominate the spectrum. Reasonable
shift of the resonant peak wavelength was observed by changing the PhC parameters. The results prove that
combination between photonic crystal and Ge quantum dots is a reasonable way to realize Si-based light
source. [C2908]

"Wavelength Tunable Light Emitting Nanostructures and Devices"
In this paper, we report our recent progress in wavelength tunable organic light emitting diodes (OLEDs) and
nanostructures. For OLEDs, a considerable color tunability by changing the applied voltage is demonstrated and
the mechanisms of the tunability are discussed. For the nanostructures, the tunable emission of ZnSe nanobelts
by modifying the operation temperature is reported. The origins of the emission light will be discussed. [C2909]

"Stabilization and Control of the Wavelength of GaN LED"
In recent years, blue light emitting diodes of III-nitride semiconductors have been of much interest. In this paper
we present stabilization and control of the wavelength of GaN LED which is used as a source of light for optical
data communication. Wavelength of a LED varies with the change in the amount of current passing through it
and the change in its pn junction temperature. It is proposed to use a feedback circuit to control the current
passing through a LED and piezoelectric fan to control its pn junction temperature. Simulation results are shown
good and stabilization and control of the wavelength of the LED. Hence the distortion, produced during data
communication through an optical fiber, is reduced [C2910]

"A semi-spherical irradiance profiles meter used as a quality control device"
The design of a semi-spherical irradiance profile detector (SD) is shown. With this device, we obtain the
distribution of illumination due to punctual sources in the visible range. This meter can be also used as quality
control device for lamps and bulbs. We are interested in the distribution of the irradiance, instead of the total
irradiance over a complete region, which is the information given by spherical meters, such as the Ulbrich
spheres. The obtained discrete profiles corresponds to the irradiance, as equivalent to the voltage intensity
detected in semispherical detector basic sensor. These voltage values permit us to obtain the corresponding
profile to each source and give as the capability to chose the better sources for specifics tasks. [C2911]

"Enhancement of Light Extraction Efficiency in OLED with Periodic Nano-Structure"
To improve the light-extraction-efficiency of organic light emitting diode (OLED), we introduced novel photonic
crystal slab (PCS) structures with Taper unit cells into the interface of ITO layer and glass substrate. By
optimizing the geometric parameters, we proved that the PCS with triangular lattice of Taper cells was more
effective in reducing the energy of guided wave trapped in OLED than the traditional PCS structures. Light-
extraction-efficiency of OLED based on this PCS increased by 95.26%. Physical mechanisms of light- extraction-
efficiency enhancement in these structures are further discussed. [C2912]

"A Driving Scheme for AMOLED Displays Based on Current Feedback"
A scheme of driving AMOLED displays with amorphous silicon (a-Si) thin film transistors (TFTs) is presented. By
exploiting current feedback, a transresistance amplifier as column driver, and an accelerating current pulse, the
driving scheme provides fast programming and low sensitivity of OLED current to shift in VTin a-Si TFTs.
Prototypes of the pixel circuit and the transresistance amplifier were fabricated in an a-Si TFT process and a
0.8-mum 20-V CMOS technology. Measurements show less than 5% change in the OLED current for 2.5 V shift
in VT. Settling times smaller than 70 mus were achieved for programming currents as small as 100 nA [C2913]

"Randomly non-lithographic masking and MOCVD regrowth of GaN micro-hillocks to improve light
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emitting diode efficiencies"
First Page of the Article [C2914]

"The Future of Asian Optical Communications; Asian Optical Fiber Communication &
Optoelectronic Exposition & Conference 2006"
The following topics were dealt with: advanced optical communication network; radio-over-fiber network; optical
heterodyne OPESK system; polarisation mode dispersion on a single mode fiber; ultrafast bit and byte
addressing; all optical memory; microring resonators; token-based optical burst switchng ring network; GMPLS
Testing; Kerr nonlinearity; optical ASK-DPSK system; optical ASK-DQPSK system; CAD for photonics devices
and circuit; ion-exchanged glass waveguide technology; fiber optical communication; PPM receiver; deep space
communication; SOA based fibre ring laser; photonic crystal waveguide; fiber grating laser module package;
PMD distribution measurement by an OTDR with polarimetry; deep-blue organic light emitting device; optical fibre
Raman temperature sensor; and integrated network management system for 3TNET [C2915]

"Improved organic light-emitting devices with tunable IV by inserting a hole-blocking layer between
hole-injecting layer and hole-transporting layer"
Insertion of hole-blocking layer (HBL) between the hole-transporting layer (HTL) and hole-injection layer for tris-
(8-hydroxyquinoline) aluminum (Alq3)-based organic light-emitting device is shown to improve the current
efficiency by 30%. The improvement was attributed to the better electron-hole balance in the device. Two
different organic materials, 2,9-dimethyl-4, 7-diphenylphenanthroline (BCP) and Alq3were used as HBL.
Variation of HBL thickness was shown to adjust the current efficiency with the optimum thickness of 3 nm and 2
nm for BCP and Alq3, respectively. Reduction of HTL thickness was observed to reduce the operating voltage.
For device with BCP HBL, the current efficiency is independent of the HTL thickness, optimum performance was
observed for device with BCP and HTL thicknesses of 3 nm and 5 nm, respectively. However for device with
Alq3HBL the efficiency drops with reduction of HTL. The drop is due to electron leakage, as Alq3HBL does not
block the electron, whereby the inefficient exciplex emission was observed [C2916]

"Flight Test Evaluation of Synthetic and Peripheral Vision Displays in General Aviation"
Spatial disorientation is one of the leading causes of accidents in general aviation (GA) and is a phenomenon
that develops in a matter of seconds rather than minutes or hours. With instrumentation currently present in GA
aircraft, during times of low visibility the pilot's awareness of his surroundings through visual, vestibular, and
muscular cues can be misleading and may cause the pilot to put the aircraft inadvertently in an unusual attitude.
This paper discusses the evaluation of a prototype synthetic and peripheral vision display system [C2917]

"Development of flat panel displays"
First Page of the Article [C2918]

"High Efficiency Deep-Blue Organic Light-Emitting Devices"
High efficiency, deep-blue organic light-emitting devices (OLEDs) with undoped and doped structures are
fabricated. By using oligo(phenylenvinylene) derivatives as blue emitter, the maximum luminance efficiency of
OLEDs attains 3.67 and 4.76 cd/A, corresponding to the undoped and doped device. The CIE coordinates of
them are (0.15, 0.15) and (0.15, 0.12) at 1000 cd/m2, respectively [C2919]

"Calculations of Optical Systems of Light-Emitting Diodes Under Program Tracepro"
In the report results of calculations of beam patterns of light-emitting diodes with the various optical systems
providing narrow and wide radiation are discussed. Objects of researches had two basic variants polymeric
lenses (with a parameter of refraction n = 1,55): lenses with full internal reflection from a lateral surface with the
maximal radiation in an axial direction and lenses with circular radiation from a lateral surface with the minimal
radiation in an axial direction [C2920]

"MBARI's Midwater Ecology Low-Light Imaging System Development"
This paper focuses on the technology for an imaging system that allows MBARI's midwater ecologists to detect
both illuminated, nearly transparent organisms and stimulated bioluminescence. The system utilizes high intensity
red LEDs and an ICCD camera with the ability to gate the detected light. This system uses less power than
traditional underwater video systems and provides a higher contrast image for use in future automated counting
systems [C2921]
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"Field Tests of a New Camera/LED Strobe System"
Two Hybrid ROV (HROV) subsystems were recently tested together in the deep sea using the Jason 2 ROV as
a host. The first system is a new standards-based architecture for digital still camera control and telemetry; the
second is a prototype LED array. The camera was used to trigger the strobe system while operating in 2300 m
of water at the Juan de Fuca Vent Field. Several thousand images were collected under a range of varying
conditions, validating several of the assumptions made in the development process, and guiding future
development efforts [C2922]

"InGaAs/InP Single Photon Avalanche Diode Design and Characterization"
Single-photon avalanche diodes (SPAD) for 1550 nm wavelength can have InGaAs/InP structure similar to that
of avalanche photodiodes of fiber optic systems, but for optimizing the device structure radically different criteria
must be adopted. Such criteria are here discussed and a complete experimental characterization of the
fabricated device is reported. Remarkable performance is verified also at moderately low temperature, as
achieved with Peltier coolers [C2923]

"An Asynchronous 1.8MHz DC/DC Boost Converter Implemented in the Current Domain for
Cellular Phone Lighting Management"
This paper presents an asynchronous 1.8MHz DC/DC boost converter used to generate any output voltage
between 5.6V and 25V out of a single cell Li-ion battery. The output is controlled by a pulse-width-modulated
(PWM) current programmed mode (CPM) controller. An area-efficient controller with excellent dynamic
performance is achieved by using an adaptive P compensator; the proposed control circuit is entirely
implemented in the current domain. The typical conversion efficiency of 80% at 120mA is mainly determined by
conduction and switching losses in the external components. A 0.25mum standard CMOS technology with thick
metal stack and a 5V device allows a direct-to-battery connection; the area is 0.34mm2 [C2924]

"Researches of Light-Emitting Diodes Luxeon Star with Various Polymeric Lenses"
Results of measurements and calculations of radiation patterns of light-emitting diodes Luxeon star with
replaceable collimating and diffusing polymeric lenses are discussed [C2925]

"Design Optimization of Glass Substrate Handler for Evaporating Process System"
The mother glass substrate in OLED is needed to be enlarge for raising its productivity itself as well as the
realization of the OLED TV. On the other hand the large-size glass substrate has some difficulties regarding its
deflection during handling operation due to its thinness (0.5~0.7t) which is not even enough to stand its mass
itself. This study is demonstrating a new solution of these difficulties through clamping and bending boundary
conditions, which help to minimize the deflection of the glass substrate. The experiments had also been carried
out to verify the proposed method for minimizing the glass-deflection. This new design of glass substrate
handler may be useful in manufacturing the large OLED displays [C2926]

"Autonomous Flight Control for a Small RC Helicopter ~A Measurement System with an EKF and a
Fuzzy Control via GA-Based Learning~"
To realize the autonomous flight control of an RC helicopter, this paper proposes a vision system with an
extended Kalman filter and an automatic rule generation using genetic algorithm. A small helicopter is equipped
with four LEDs as markers, and an EKF is formulated to enhance precision. Furthermore, fuzzy rules are
automatically generated by using a genetic algorithm in a virtual world. This virtual world is realized by a
delicately developed flight simulator. Consequently, this paper clearly shows that the small RC helicopter can
hover [C2927]

"Improvement of the Ability to Recognize Sweet Peppers for Picking Robot in Greenhouse
Horticulture"
This paper describes improvement of the ability to recognize sweet peppers for picking robot in greenhouse
horticulture. A prototype of the picking robot for sweet peppers has been manufactured. This robot has an image
processing system, a camera positioning system, and a cutting device. However the ability to recognize sweet
peppers was low, the picking ability was also low. The color of fruits of sweet peppers is almost same color of
leaves of it. For identifying a fruit from leaves, this system needs the lighting system. At first we used the
fluorescent lamp on the lighting system. In this system, it was possible to identify only fruits in the condition of
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mixed fruits and leaves. However, if the fruits overlapping with several other fruits, the shapes of these fruits did
not exactly recognize, and it is possible to be different the two fruits that are recognized by right and left camera.
In this case, because it cannot to exactly measure by stereovision system, the picking ability became low. So we
use the new lighting system with LED. In the result of experiments, this CDD lighting system improves the ability
to recognize the sweet peppers [C2928]

"A Cooperative Intelligent Decision Support System"
Traditional decision support systems give not enough possibilities of intervention to the user. In complex
situations, decision is not structured and it becomes primordial to design intelligent and cooperative systems
allowing a joint resolution of problem and dynamic sharing of the tasks between the user and the system
according to problems to be solved and an appropriate cooperation mode. We propose, in this paper, a
cooperative architecture for intelligent decision support system. The framework embeds expert knowledge within
the DSS to provide intelligent decision support, and implements the intelligent DSS using collaboration
technologies by putting the decision maker effectively in the loop of such DSS. To this end, besides the
conceptual model of the domain, we used a structure based on task-method paradigm for task conceptual
modelling. Applicability and relevance of this system are illustrated through a case study where the system and
the user cooperate in decision problem solving which consists of identifying boiler defects, diagnosing and
suggesting actions of cure [C2929]

"Measurement of methane gas concentration using an infrared LED"
This paper describes a simple method to measure methane (CH4 ) gas concentration using an infrared LED
(wavelength=1.6 mum). Recently, CH4based natural gas is increasingly being used for city gas. However,
CH4gas is hazardous to gas explosion, so that accurate and convenient concentration sensors of CH4are
required. We have developed an infrared absorption system for measurement of CH4gas concentration. Our
method is simpler and more user-friendly than existing measurement methods. The gas concentration is
associated with the absorption, the optical path length and the absorption intensity. CH4molecule has absorption
bands in the infrared region (near 1.3 mum, 1.6 mum, 3.3 mum and 7.6 mum) and the infrared LED can access
the CH4absorption band in the wavelength region of 1.6 mum. For the purpose of development of concentration
sensor of CH4gas, examination about the sensing property of absorption of CH4by the difference of its
concentration is performed, and it reports briefly [C2930]

"Temperature Dependence of Phosphor Contained Silica Gel Sensor"
Variations in the photoluminescence (PL) spectra from porous silica gel containing the luminous organic
pigments, which is sensitive to organic vapors, were evaluated at various temperatures. PL intensity from
rhodamine and fluorescein contained silica gel decreases with temperature. Temperature coefficient of peak
intensity from rhodamine and fluorescein contained silica gel is found to be different. In order to evaluate using
rhodamine and/or fluorescein contained silica gel sensors, temperature must be controlled during measurement.
Fluorescence thermometer is also suggested to be developed based on temperature dependence of
photoluminescence from rhodamine and fluorescein contained silica gel sensors [C2931]

"A House Cleaning Robot System -Path indication and Position estimation using ceiling camera"
Finding the desired path for a mobile robot in order to perform cleaning efficiently is a difficult task. Moreover, in
complex indoor environments, mobile robot position estimation and its correction remains to be one big problem.
This paper describes a cleaning robot system, which is composed of path indication and auto position estimation.
This system allows the user to teach the robot a determined cleaning path and provides long time cleaning
stability [C2932]

"Materials Challenges and Solutions for the Packaging of High Power LEDs"
As a future lighting source, high power LED lighting is significant in that it provides decades of lifetime under
normal operation, requiring a fraction of the power demanded for traditional lighting solutions. For LED lighting to
be a viable lighting source, there are many technical challenges to be resolved. Among them the light extraction
efficiency, the chip overheating, and the light output degradation are the key issues, which turn out to be all
related to the packaging materials. This talk outlines those challenges and reports some of the recent progresses
in resolving the key problems [C2933]

"Light extraction from light-emitting diodes: effect of die geometries"
Comparison study is performed for the first time for the light extraction efficiency (LEE) of GaN-based LED of
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four different basic geometries (square, circular or cylindrical, pentagonal and hexagonal cubic structures) with
and without texturing die top surface by employing ray tracing simulation technique. It is found that the chip with
highly negative deformed angles (HNDA-chips) has the highest LEE among all studied chip structures. For the
HNDA chips, the circular-base chips have the highest LEE, i.e., significantly higher than that of square-,
pentagonal- and hexagonal-base cubic chips. The industry often used surface texturing only improves the LEE
over the conventional LED structure. The LEE of GaN chips with the textured surface is found to be always
smaller than that of the HNDA-chips with un-textured surfaces [C2934]

"Unconscious transmission of human feelings"
This paper was focused on the next generation of ubiquitous services by using ubiquitous networks and devices.
This paper was especially focused on the transmission services of feelings to others. In the paper, some
conventional transmission services of feelings were introduced and a few of the unconscious transmission
services of feelings to both specific targets and multiple targets were pointed out. The paper proposed two
examples of the new services that would enable the users to transmit their feelings unconsciously to others by
using ubiquitous networks and devices. These services were proposed through the PRESPE (participatory
requirements elicitation using scenarios and photo essays) approach and called respectively the "aura
transmission system" and "back scratcher system". The "aura transmission system" was an example for
unconscious transmission of human feelings to multiple targets in a public space. The "back scratcher system"
was an example for unconscious transmission of human feelings to specific targets in private. Further discussion
about the usefulness and possible negative influences on human nature or society by the new services was
done, and the future research efforts of these services were described in this paper [C2935]

"Biometric Authentication using Phase Only Correlation with Compensation Algorithm for Rotation"
In biometric authentication, phase only correlation is one of the effective method since the approach is robust for
shift and irregularity of illumination of input images. But this method has a defect that the correlation values are
considerably different when the image rotates from the original position. To improve this weak point, this paper
deals with phase only correlation with compensation algorithm for rotation. For correct of rotation, we use Hough
transform, Fourier transform and logarithm conversion. Our proposed method was applied to actual images of
wrist vein. To capture more clearly vein pattern, we used CCD camera with infrared LEDs and enhanced it by
image data processing. In this paper, those experiments in search of angle of rotation calculation precision and
comparing our method with the early researches were performed. Our proposed method has possibility to be
applied to identification with devices of facility, such as cellular phone [C2936]

"Real Time Mean Shift Tracking using Optical Flow Distribution"
This paper describes about real-time object tracking method based on mean shift tracking algorithm. The mean
shift tracking algorithm is an efficient technique for tracking object through an image. The original mean shift
tracking is proposed to apply the color image based on the color distribution. A near-infrared camera is used
with surveillance system to take in the dark. It is difficult to track the target object in the low contrast image such
as the infrared image. To overcome this problem, our idea is to consider optical flow distribution. The proposed
method is integrated three distributions (color, flow magnitude and flow direction). Experiments were conducted
for the color image and the infrared image compared with the original method. It is shown that our method is
able to track a target object in the low contrast image [C2937]

"The design of the cooling system for the CMS Barrel Electromagnetic Calorimeter"
CMS is one of the four experiments being constructed for the LHC. The electromagnetic calorimeter (ECAL) is
made of lead tungstate (PbWO4) crystals. Scintillation light from the crystals in the barrel is detected by
avalanche photo diodes (APD). The number of scintillation photons emitted by the crystals and the amplification
of the APD are both temperature dependent. Keeping the constant term of the energy resolution (the contribution
to the fractional energy resolution which is independent of energy) below a few tenths of percent requires the
temperature of crystals and APDs to be stabilized to within 0.057 K. In this contribution, we describe the
innovative solutions which have been developed and implemented to achieve this performance. [C2938]

"An LED-based Tactile Sensor for Multi-sensing over Large Areas"
We present an optical-based tactile sensor that utilizes light emitting diodes (LEDs) in combination with a semi-
opaque compliant medium. Previously we have presented this technology in application to sensing either force or
a combination of point force and position. In this paper we now consider the application of this sensor to the
sensing of object size. We propose a modification that enables sensing of the size on an incident object whilst
retaining the previous sensing abilities. This is achieved by introducing a second deformable layer that may
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optionally have different compressive and/or optically transmission properties. We present results of sensing the
size of different objects using this modified sensor and consider the simultaneous measurement of force, size
and position. This triple-sensing action, along with the soft nature of the sensor medium, is especially important
in applications where the sensing elements may be widely dispersed, for example in safe and compliant robot
skin covering. [C2939]

"Smart Flexible Turbidity Sensing Based on Embedded Neural Network"
This paper presents a flexible turbidity sensing system that implements single and multiple infrared (IR) beam
architectures. The hardware includes two pairs of IR LED-IR photodiode whose relative position permits the
materialization of different architectures for turbidity optical measurement. The control of the sensing architecture
is performed by a microcontroller based I/O board that is wireless connected to a PC for advanced control and
data processing based on neural networks. Using intelligent processing procedures, the best turbidity
measurement architecture is selected in terms of measurement accuracy for a given turbidity level. Elements of
neural network design, optimization and embedding as part of an advanced processing software component are
presented. [C2940]

"UV LED arrays for spectroscopic sorting of bioaerosols"
A compact sensor for physically sorting bio-aerosols based on fluorescence spectra excited using UV-LED
arrays is presented. The optical system integrates electronics for real-time processing of spectral data and a
miniaturized aerodynamic deflector for particle separation. [C2941]

"64-pixel GPD array for WLS fiber readouts"
In this paper we report on the recent development and evaluation of silicon geiger photodiode (GPD) arrays
designed to read out simultaneously 64 1 mm-diameter wavelength shifting (WLS) fibers. [C2942]

"Study of a new class of picosecond X-ray scintillators: organic/inorganic perovskite"
For high resolution X-ray imaging very thin scintillating layers are requested. Non powder based, homogeneous,
sub-micrometer thick scintillating screen fabrication is difficult task. Scintillator deposition by spin coating could
help to overcome the above mentioned difficulties. Easily soluble, (RNH3)2MX4type compounds, where R is the
alkyl chain, M is a divalent metal cation and the ligand X is halogen, after solvent evaporation, will produce a self
organized layered perovskite structure. In these layered organic-inorganic structures the inorganic octahedral
coordinated inorganic MX42-layers are sandwiched between two layers composed from R-NH3+. This self
organized two dimensional structure can be characterized by a multiple quantum well structure with interesting
physical properties. In the past it was proven that upon 2 MeV proton irradiation, radiation induced emission can
be obtained. In our work we synthesized the (n-C6H13NH3)2MX4compound and found that visible light emission
could be obtained by X-ray irradiation. In principle the light emission from these compounds due to the excitonic
emission is extremely fast, falls in the picosecond range. There are numerous potential applications for this new
type of scintillators. [C2943]

"A new type of highly sensitive portable ozone sensor operating at room temperature"
In2O3(001) thin films were grown on (0001) sapphire by metal-organic chemical vapor deposition. Highly textured
ln2O3films were tested as ozone sensors based on the photoreduction and oxidation effects. The sensors were
found to have the largest sensitivity at room temperature. With such ln2O3based sensors, the ozone
concentrations in a wide range from 15 ppb up to 92 ppm were measured. [C2944]

"Diffuse Optical Tomography in a Spinal Cage: Monte Carlo Simulation and in-Vitro Studies"
Vertebral arthrodesis supported by cage devices is a successful surgical option for treating degenerative
disorders of the spine. Despite the favourable results reported, the process of formation and maintenance of
bone tissue is not well understood. Improving knowledge on these multifactorial biological mechanisms is crucial
to advance the technique. Diffuse optical tomography (DOT), implemented with microfabricated optodes, is a
promising way of monitoring bone growth in the spinal cage. In this paper, we present a preliminary study on the
feasibility and value of such a system. The direct problem has been addressed numerically and through in-vitro
measurements. Two scenarios of interbody fusion (creeping substitution and endochondral ossification) have
been simulated using Monte Carlo techniques for several optode configurations. A 16times16 photodiode-based
DOT system based on fibre-optics has been developed to validate the numerical results in conjunction with an
in-vitro model of the biological problem. We have found that the small tissue volumes involved permit a
Continuous Wave implementation based on LED's and photodiodes. The needed levels of optical power are
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compatible with operation from a telemetry link. Significant contrast has been found for the various stages of
spinal fusion in the considered scenarios, which suggests that the inversion problem will be able to differentiate
among them. [C2945]

"Path Generation Using Matrix Representations of Previous Robot State Data"
Humans learn by repetition and using past experiences. It is possible for robots to act in a similar fashion. By
representing past path traversal experiences with matrices, a new path can be generated without relying on
calculations of complex dynamics or control laws. This paper presents one approach for allowing robots to use
past experience to generate new paths and control actions. This approach relies on using several matrices to
associate each new input value with previous robot states. An example is provided and analyzed which shows a
successful simulated implementation of this approach. In addition a real world test of the approach was
conducted which demonstrates that the implementation not only generates new paths, but does so fast enough
to be feasible for real time systems [C2946]

"A CMOS Image Sensor for Fluorescence Lifetime Imaging"
In this paper, a CMOS image sensor for fluorescence lifetime imaging (FLIM) is presented. The fluorescence
lifetime is a powerful tool to analyze molecules because the fluorescence lifetime reflects a molecule's structure,
dynamics, and environments. The proposed CMOS FLIM sensor consists of pixel array to realize the sifting
ability for fluorescence, noise canceling column readout amplifiers, and output buffers. The pixel has a
photodiode and an image intensifier to sift fluorescence from the excited light pulses. A prototype CMOS FLIM
sensor with 320(H) times 80(V) pixels is designed and implemented in 0.18 mum CMOS technology. The results
show that the CMOS FLIM sensor has the ability to sift fluorescence from the excited light pulses using a blue
and an ultraviolet light-emitting diodes. It also shows that the CMOS FLIM sensor can measure the lifetime in a
wide range of fluorescence lifetime. [C2947]

"Low Cost Optical Array Sensing Platform"
A low cost, highly sensitive optical device was constructed with an array of LED emitter and a single LED light
detector for colorimetric analysis. Enhanced selectivity for a specific chromophore was obtained by choosing
LEDs with emission bands that overlap with its absorption band. This multi-sensor approach coupled with
statistical technique PCA was demonstrated to discriminate between various single-dye samples and to resolve
complex colour mixtures. [C2948]

"Refractive Index Measurement of Liquids Using A Dual-color Optical Fiber SPR Sensing System"
In this paper we present practical capability of a dual-color optical fiber surface plasmon resonance (SPR)
sensing system for measuring the refractive index (RI) of liquids. The sensor system consists of two LEDs, two
optical couplers, a photodiode and an electronics followed by a laptop computer via an A/D converter. Features
of the developed system are compact, portable and inexpensive. Principle of the proposed SPR sensing system
is based on the differential reflectance method. Changes of reflectance at two wavelengths are proportional to
the refractive index change of a sensed medium. Differential of two reflectance gives two-folded sensitivity.
Three liquids with different RI ranges were tested. Also the reproducibility of measured data was checked. As a
result, it was demonstrated experimentally that the dual-color optical fiber SPR sensing system is capable of
measuring the RI of liquids over the range of from 1.329 to 1.36 with the RI resolution of 2.35 X 10-4. [C2949]

"Mechanical Properties of Polymer Dielectric Films at ElevatedTemperatures"
The miniaturization of microelectronics has led to the use of polymer dielectric films with a thickness less than a
micrometer. The use of polymer dielectric films has introduced new failure modes. To have a better
understanding of these failures, knowledge of the mechanical properties is necessary. The through-plane elastic
modulus and change in permittivity for a 1 mum thick Cyclotenetrade 4022 film sandwiched by two aluminium
electrodes on a silicon wafer are reported. Two circular parallel plate capacitors and four interdigitated electrodes
where tested at a pressure of 0, 5, 7.5 and 10 MPa. An initial relative dielectric constant of the film of
2.66plusmn0.05 was obtained. This yields a change in constant equal to 1.241middot10-4plusmn2.1middot10-
5per MPa pressure at room temperature. The through-plane modulus showed a linear elastic behaviour equal to
4.73plusmn0.46, 4.11plusmn0.39, 3.64plusmn0.31 and 3.56plusmn0.32 GPa for 20deg, 50deg, 70deg and
100deg C respectively. The modulus at room temperature is in good agreement with the values found in
literature [C2950]

"The Design and Realization of Machine Vision System in Flip-chip Bonder"
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Machine vision scheme and CCD install position are designed to realize the alignment of chip and substrate in
the thermosonic flip-chip bonding process. Based on experiments on various color and style LED lights, the
single-color LED illumination composed of a ring LED light and some LED lamps are adopted to get a uniform
luminance of visual field and clear contours of the object's surface. The vision software is developed based on
HexSight, the conference points are added to models of locator to recognize different objects (chip & substrate).
The reasonable control scheme of two CCD cameras is adopted. According to the error of translation and
rotation estimated by experiments on many real images, the composite position error of the vision system on
scale 1 times 1mm chip is calculated, which indicates the high precision and satisfaction of this vision system in
microelectronic packaging [C2951]

"Powerline Communication System for Monitoring and Supervision of Feeder Equipments for MV
Substation Automation"
With the deregulation of power market and for providing better services to electric consumers, the current
substation should be automated. In the past decade, new communications schemes have been designed and
retrofitted into the substations by the utilities to integrate data from relays and intelligent electronic devices (lEDs)
and capitalize on the protection, control, metering, fault recording, communication functions available in digital
devices. Generally, using station bus to connect all equipments inside the substation, except some primary
equipments which are outsider substations such as MV/LV transformer and switchgears. For those outsider
equipments, we propose using the REMPLI powerline communication (PLC) technologies to communicate with
the substation. The simulation results have shown that the REMPLI PLC network guarantees the substation
automation requirements. [C2952]

"Analysis of Dark Stain on Chip Surface of High-Power LED"
In the process of aging or in service of some high power blue LEDs, dark stain may occur on the LED chip
surface, which cast a shadow over the chip and thus led to the losing of luminous flux. In the degraded samples,
it was found that firstly the dark stain was formed on the chip surface equably, and then the color of this stain
gradually darken with time. In this paper, this kind of dark stain was detected and analyzed. The morphology of
the dark stain and the elements contained in it were measured by scanning electron microscopy (SEM) and
energy dispersive analysis by X-ray (EDAX), respectively. A large mount of oxygen and carbon were found in the
black zones, which implied that some chemical reactions occurred on the interface. After we removed the black
materials off the chip surface, the quantity of luminous flux evidently increased. The origin of oxygen and the
possible reason of the dark stain were also discussed [C2953]

"Effects of Bonding Parameters on the Lighting Performance of High Power LEDs Fabricated by
Thermosonic Flip Chip Bonding"
LED technology has flourished for the past few decades. Under the rapid development of new LED industry,
thermosonic flip chip bonding is considered as a quite useful fabrication method to manufacture the high power
and high brightness LEDs. The effects of bonding parameters of thermosonic flip chip on the lighting
performance of LEDs were surveyed in this paper. Since the thermosonic flip chip bonding process consists of
three main parameters which involving substrate heating temperature, bonding force and ultrasonic power, the
experiments were performed by altering these parameters. To study the relationship between the bonding
parameters and lighting performance, flip chip LEDs was tested with a probing machine and a LED tester. The
test results were recorded by a computer connected with the tester. By analyzing the data, similar trends of
lighting intensity and domain wavelength under different bonding parameters were observed, and concrete
effects of these parameters on the lighting performance of high power LEDs fabricated by thermosonic flip chip
bonding were concluded [C2954]

"Heat Spreader with Aligned CNTs Designed for Thermal Management of HB-LED Packaging and
Microelectronic Packaging"
A novel heat spreader with aligned CNT arrays synthesized on both sides is demonstrated to provide a low cost,
effective thermal management method for high-brightness light emitter diode (HB-LED) packaging and
microelectronic packaging. With this heat spreader, Si device and heat sink can be directly bridged and no
further TIM or individual heat spreader is needed. The thermal resistance of the novel heat spreader with CNTs
on both sides was only about 30% of that of conventional heat spreader with silver epoxy TIM on both sides.
The thermal performance of the novel heat spreader can be further improved by optimizing CNT synthesis
parameters [C2955]

"Characterization and theoretical modeling of light extraction enhancement in GaN photonic crystal
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light emitting diodes"
A photonic crystal blue light emitting diodes is fabricated and characterized. The optical power enhancement with
factor of two is demonstrated and could be attributed to guided resonances. [C2956]

"Investigation of InGaN/GaN light emitting diodes by excimer laser etching"
The InGaN/GaN light emitting diodes (LEDs) with a nano-roughened top p-GaN surface which using Ni nano-
mask and laser etching methods were demonstrated and analyzed. The light output power of the InGaN/GaN
LED with a nano-roughened top p-GaN surface with laser etching energy of 300 mJ/cm-2is 1.55 times that of a
conventional LED, and the wall-plug efficiency is 68% at 20 mA. The series resistance of InGaN/GaN LED was
reduced by 32% by the increase in the contact area of the nano-roughened surface. [C2957]

"3D modelling of enhanced surface emission using surface roughening"
3D FDTD is used to study the effect of surface roughening on the emission of a point source embedded in
GaAs with a mirror behind the dipole. Enhancement factors of 10: 1 are observed. [C2958]

"Enhancement of light extraction in GaInN light-emitting diodes by conductive omni-directional
reflectors"
Enhancement of light extraction in a GaInN light-emitting diode employing a conductive omnidirectional reflector
consisting of GaN, an indium-tin oxide nanorod low-refractive-index layer, and an Ag layer is presented. [C2959]

"2-μm InGaSb/AlGaAsSb multiple-quantum-well light-emitting diodes"
We report fabrication and characterization of light-emitting diodes operating at room temperature with a peak
wavelength of ~2.0 mum by using heterostructures of InGaSb/AlGaAsSb quantum wells grown by molecular
beam epitaxy on GaSb substrates. [C2960]

"Experimental and theoretical analysis on ultraviolet 370-nm AlGaInN light-emitting diodes"
A 370-nm LED with an AlGaN electron-block layer is fabricated. Simulation results suggest that optimal
performance is obtained when the LED has more than 3 wells and the AlGaN has Al composition of 19-21%.
[C2961]

"A fork connected auto-transformer based 24-pulse AC-DC converter"
In this paper, a 24-pulse AC-DC converter is designed, modeled and simulated to feed non-isolated industrial
loads. The proposed configuration consists of an auto-transformer based on fork connection to overcome current
harmonic problems in AC mains. It improves power quality at AC mains and it meets IEEE-519 standard
requirements at varying loads. A set of power quality indices on input AC mains and on DC bus for a load fed
from 6-pulse and 12-pulse AC-DC converters is also given to compare their performance. It is observed that
input current total harmonic distortion (THD) of less than 5% is possible with the proposed topology of AC-DC
converter at varying loads. [C2962]

"A Line Power-Supply for LED Lighting using Piezoelectric Transformers in Class-E Topology"
An up to 5 Watts wide range power supply LED driver demonstrator with a piezoelectric transformer (PT) has
been built to show the static and dynamic behavior as an off-line power supply. The target of the power
converter controller using a PT, with 2.3 mm thickness and 17 mm diameter at frequency of 155-175 kHz,
designed in a resonant circuit of class-E topology, is to maintain a constant output current of 290 mA/DC with
variable output voltage drop at wide input voltage range of 85-250 V/AC. Also, the ZVS (zero-voltage-switching)
condition is achieved over the full operation range. The used 1200 V fieldstop IGBT (1A-Type) shows losses
around 200 mW over the full operating range for constant output current. The paper shows the regulation
method for off-line power supplies using PT in class-E topology in constant current mode regulation (CCMR).
The regulation algorithm has been programmed in C language operated by a 32-bit DSP (TMS320F2812).
Besides, in the class-E application, the duty cycle of the switching frequency needs to be controlled in order to
achieve the ZVS during the operation at different load and input condition. This goal is achievable only by phase
locked loop (PLL) feedback in a satisfying way. To solve this problem, the idea of PT with an auxiliary tap has
been applied. The application is suited for low size LED line adapters, to be integrated in bulb sockets. The
results are applicable for any controller design of resonant PT step-down topologies. The several suited optimum
control concept is investigated in this paper, considering the circuit expense being minimized [C2963]
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"Thermal characterization of multi-die packages"
Thermal measurement and modeling of multi-die packages became a hot topic recently in different fields like
RAM chip packaging or LEDs and LED assemblies. In our present study, besides the overview of usual multi die
packages, we present results for a more complex structure: an opto-coupler device with 4 chips in a combined
lateral and vertical arrangement. The paper gives an overview of measurement and modeling techniques and it
describes actual measurement results along with our structure function based methodology which helps
validating the detailed model of the package being studied. Also, we show how one can derive junction-to-pin
thermal resistances with a technique using structure functions [C2964]

"Process development for yellow phosphor coating on blue light emitting diodes (LEDs) for white
light illumination"
There are several methods to produce a white light emitting diode (LED). The most common commercially
available white LED is made by mixing the blue light from a GaN chip and the yellow light from the emission of a
yttrium aluminum garnet cerium (YAG:Ce) yellow phosphor coating. The quality of white LED using this
approach heavily depends on the optimization of packing density, thickness and uniformity of the phosphor layer.
The present study is intended to develop a new methodology for coating a uniform yellow phosphor layer. This
newly developed coating method is based on the concept of screen-printing. A matrix array of LEDs is firstly
mounted on a silicon substrate with the flip chip configuration. A silicon mold plate is fabricated with etched
cavities that match with the dimensions and pattern of LED array. The silicon mold plate is then placed over the
substrate that carries the LED array and serves as a printing mask. The yellow phosphor powder is pushed into
the apertures by a squeegee blade and bonded to the LED with UV curable epoxy. The silicon mold plate is
released after curing. Compared with other coating approaches, this yellow phosphor printing method is relatively
simple and can make good quality white LEDs [C2965]

"A Novel Harmonic Mitigation Converter for Variable Frequency Drives"
In this paper, a novel autotransformer for 56-pulse AC-DC converter configuration is designed, modeled and
simulated to feed vector controlled induction motor drive (VCIMD). The proposed autotransformer configuration
consists of two paralleled 14-pulse AC-DC converters involving seven-phase shifted uncontrolled diode bridges
with pulse doubling circuit. It improves power quality at AC mains and it meets IEEE-519 standard requirements
at varying loads. [C2966]

"General Study for using LED to replace traditional lighting devices"
High power LED provides a high luminous and high efficient for using as a lighting source. Because of the
advent for LED as lighting device, LED lighting becomes one of the new trends in the lighting industry. In this
paper, the power circuit design based on the constant current flyback and the heat distribution matter are
discussed. The aims of the work are provide a solution for using LED to replace the traditional lighting device.
[C2967]

"DC Electrical Distribution Systems in Buildings"
With the gaining of popularity of concept of distribution generation (DG) and sustainable development, DG with
renewable energy (RE) sources is one of the possible ways for building energy supply in the future. The current
"DC-AC-DC" route from DG to DC loads via inverters may not be rational from the viewpoint of system simplicity
and energy efficiency, a review on the current electrical distribution systems should be made. This paper reviews
and evaluates possibilities of using DC electrical distribution systems with increasing RE resources and DC
loads. There is potential of increasing energy efficiency and power quality. Drawbacks and merits are also
identified. [C2968]

"A Low-Cost Light Source for WDM-PONs with Shared High Power Fiber Lasers"
Wavelength division multiplexing (WDM) provides a future approach to upgrade existing power splitting passive
optical networks (PONs). In this paper, three options of low- cost optical network units (ONUs), namely spectrum-
slicing, injection-wavelength-locking, and loop-back architectures are introduced, and a novel light source based
on shared high power fiber lasers is proposed. A brief analysis from the perspective of power budget shows a
single fiber laser with the output of several watts can be shared by several thousands of ONUs, and the cost for
WDM light sources can be greatly reduced. [C2969]

"Optical Front-Ends for Low-Cost Laser-Based 10-Mbps Free-Space Optical Transceiver"
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Implementation of a low-cost full-duplex 10Mbps optical transceiver for free-space optical data communication is
presented. By employing easy-to-find electronic components, the transceiver consists three main parts namely
interface circuit, transmitter and receiver. The transmitter-based on a simple inverter circuitry, drives a laser
diode emitting 635nm visible red light. The incoming light signal is focused via 10-cm-diameter lens onto a
photodiode SFH203. The received signal current from the photodiode is converted to signal voltage by a
resistive-feedback transimpedance amplifier, differentiator, and limiting amplifier and consequently delivered to
the interface circuit. 10Mbps Ethernet link between two personal computers situated 300 meters apart has been
successfully tested [C2970]

"Effect of Anode Material and Cavity Design on the Performance of Microcavity OLEDs"
The authors report on the effect of the replacement of the conventional ITO anode with the semitransparent
metallic material on the performance of microcavity OLEDs. The authors performed comprehensive simulations
of the emission from microcavity OLEDs consisting of widely used organic materials, N,N'-di(naphthalene-l-yl)-
N,N'-diphenylbenzidine (NPB) as a hole transport layer and tris (8-hydroxyquinoline) (Alq3) as emitting and
electron transporting layer. Silver and LiF/Al were considered as a cathode, while metallic (Au and Ag) anode
was used and simulations were performed on devices with both the metallic and conventional ITO anode. The
electroluminescence emission spectra, electric field distribution inside the device, carrier density, recombination
rate and exciton density were calculated as a function of the position of the emission layer. The results show
that the metallic anode enhances light output and that optimum emission from a microcavity OLED is achieved
when the position of the recombination region is aligned with the antinode of the standing wave inside the cavity.
The microcavity OLED devices with Ag/Ag and Ag/Au mirrors were fabricated and characterized. The
experimental results have been compared to the simulations and the influence of the different anode, emission
region width and position on the performance of microcavity OLEDs was discussed. [C2971]

"Short time die attach characterization of leds for in-line testing application"
The qualification of the die attach of light emitting diodes (LED) is a very important element of predicting the
reliability of the package, as the temperature of the chip is strongly affected by the quality of the die attach. LED
manufacturers are seeking for solutions to be able to test die attach quality in mass production. This paper
describes our findings regarding LED package testing with a focus on die attach quality testing, necessary short
measurement times only. Requirements against the physical testing and the further processing are shown based
on our experimental findings. [C2972]

"Stretchable electronic systems"
The variety and applications of electronic systems have undergone a considerable evolution during the past
century. Paramount milestones have been the introduction of the printed wiring board, which allowed for a
rationalized assembly of electronic systems and the fabrication of integrated circuits with still ongoing increase of
functional density due to miniaturization. Additionally sensors, micro electro mechanical systems, displays, and
light emitting diodes have greatly added application potentials to electronic systems. Miniaturization is still one of
the drivers for development in electronic components. On the other hand, however, conformity of the electronic
systems to some give shape or space is increasingly requested for future applications. At present a great
number of electronic appliances e.g. in mobile communication and medical electronics are manufactured to be
foldable by using flexible printed wiring boards for assembly. The flexible printed wiring board restricts the
bending to be only around on axis at a time. For a conformity to a truly three dimensional shape the wiring
substrate needs to be stretchable to a certain extend. The development of stretchable wiring boards is the aim of
the European project STELLA (stretchable electronics for large area applications). In the present paper process
technologies for the efficient fabrication of stretchable wiring substrates using printing technology and/or photo
structuring will be described. The conductive wiring which has to be as stretchable as the substrate matrix is
designed as a meander and was optimized using FEM modelling. The electric contact formation is effected
either by soldering techniques using low melting solder alloys or with anisotropic conductive adhesive. The
interface between components assembled on the stretchable board and the wiring is mechanically the most
fragile point of the wiring. Approaches for the reinforcement of the vicinity of the assembled components and first
results a- re presented. [C2973]

"LEDS: Providing Location-Aware End-to-End Data Security in Wireless Sensor Networks"
First Page of the Article [C2974]

"Sequential Color LED Back-Light Driving System for LCD Panels"
In this paper, a sequential color light emitting diode (LED) backlight driving system for liquid crystal display (LCD)
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panels is proposed. Due to improvement on luminous efficacy, long life and wide color gamut, LED has gradually
substituted for cold cathode fluorescent lamp as backlight The proposed driving system adopts sequential color
scanning scheme to improve light utilization efficiency by removing color filter. To meet display performance
requirement where color variation Delta UV needs to be limited below 0.002, this paper also proposes a family of
output current ripple free topologies to reduce color variation caused by ripple current. In addition, a driving
voltage resetter is introduced to resolve current-spike problem, improving backlight reliability and availability. A
forward-type current ripple free converter has been built, from which experimental measurements have verified
the discussed performance and feasibility of the proposed system [C2975]

"Quantum, Power, and Compound Semiconductor Devices -- III-V FETs for Logic: Lasers and
Light Emitters in Si and III-V's"
First Page of the Article [C2976]

"Highly Stable Ga2O3-In2O3-ZnO TFT for Active-Matrix Organic Light-Emitting Diode Display
Application"
We, for the first time, have successfully fabricated amorphous Ga 2O3-In2O3-ZnO thin film transistor (TFT) with
excellent electrical properties and good stability under constant current stress. This transistor shows a field effect
mobility of 10 cm2/Vs, an off current below 2 pA and a drain current on-to-off ratio of above 108. The threshold
voltage shift was less than 0.2 V for 100 hours at 3 muA and 60 degC. Such stable oxide transistors can be
utilized as driving transistor for large area OLED display [C2977]

"1.5 μm Emission from a Silicon MOS-LED Based on a Dislocation Network"
A novel Si MOS-LED is demonstrated, which is fully compatible with Si technology. It is based on a dislocation
network fabricated by wafer direct bonding. Light emission at 1.5 μm was observed when the network was near
the Si/SiO2interface close to/inside the accumulation layer induced by the gate voltage [C2978]

"Overview of emerging technologies-nano"
The existence of a technology-based business is predicated on providing the customers with the technology that
satisfies their needs. The tracking and application of similar technology developments is not a difficult
proposition. However, it is very easy to overlook the emergence of alternate technological solutions. While there
is not a single predicator that will provide an insight to key emerging technologies, the tracking of trends
provides a beginning. Understanding these trends and being able to sort wheat from chaff is the most difficult
task. A significant portion of being able to determine exactly what is being manufactured. If a manufactured item
can not be measured and quantified, the device can not really be manufactured. [C2979]

"Highly Efficient GaN-Based LEDs with Photonic Crystals Replicated from Patterned Si Substrates"
We report on highly efficient GaN-based light emitting diodes (LEDs) with the photonic crystals (PhC) which are
initially patterned on Si substrates. The PhC structures are replicated at the LED bottom by hetero-epitaxial
growth and a subsequent wafer-transfer technique. Owing to the synergetic effects of the higher crystal quality
obtained by lateral growth on the patterned Si substrate and the increased optical emission by PhC, resultant
LEDs with the PhC achieved enhanced output power by 70% compared with that without patterned Si substrate.
The present technology will open a new era of low-cost and bright blue LEDs [C2980]

"High Stability, Low Leakage Nanocrystalline Silicon Bottom Gate Thin Film Transistors for
AMOLED Displays"
We report performance characteristics of nanocrystalline silicon thin-film transistors (TFTs) fabricated at 280
degC by plasma-enhanced chemical vapor deposition. The TFTs exhibit field-effect mobility of 0.8 cm2V-1s-1,
threshold voltage of 4 V, on/off current ratio about 108with an off-current of 10-13A, and subthreshold slope of
0.8 V/dec. Bias stress measurements show that the TFT is 3-5 times more stable than the hydrogenated
amorphous silicon (a-Si:H) counterpart, with a shift in threshold voltage that is less than 5 % at a gate voltage of
15 V [C2981]

"Low Energy, Distributed, and QoS-Coverage-Preserving Architecture for Cluster-Based Sensor
Networks"
An important design challenge for node scheduling is to extend the lifespan of sensor networks while preserving
sufficient sensing coverage after switching off some sensors. This paper adapts the energy-balanced
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coordinated node scheduling (ECONS) scheme, a distributed and adaptive protocol previously developed for flat
sensor-net architecture, to the clustered architecture. ECONS exploits a geometry-inclusive approach to
accurately determine the sensing coverage and the sleeping eligibility, effectively balances the energy
consumption among different sensors, and consumes minimal communication overhead. The paper further
integrates ECONS with the existing distributed clustering and routing protocols that are specifically designed for
cluster-based dense sensor networks, and proposes a new architecture, referred to as the low-energy,
distributed and QoS-coverage-preserving (EEDS) architecture. The system performance of EEDS is evaluated
under two exemplary cases that require high and low QoS on sensing coverage, respectively. [C2982]

"Student Notice Board Based on LED Matrix System Controlled over TCP/IP Protocol"
In the age of semiconductor domination, LED light sources became cheap and popular. Authors of the project,
focused on application of LED in graphic displays. Main target of designed and manufactured system was its
versatility. It was obtained by projecting similar segments that one can merge at will. This allows us to build
simple clock with one segment or sophisticated display for advertisements. LED matrices are driven by 8-bit shift
registers, which are controlled by AVR micro-controllers. Micro-controller application allows connecting extension
modules such as digital thermometer, easily. Communication between micro-controller and personal computer is
over RS232 interface. This provides possibility to drive display over TCP/IP protocol [C2983]

"Modelling of Organic Device Cathode Obtained by Ion Beam Assisted Deposition"
Organic devices like solar cells or light emitting diodes (OLEDs) are intensively studied since the last years and
are potentially able to reach the market. Nevertheless both polymer or small molecule based devices behave
poor stability in open air conditions so that encapsulation process will by essential. A solution would be to use
the top electrode (generally the cathode) as the encapsulating layer. In this case ion beam assisted deposition
(IBAD) of the layer is an accurate process to obtain a dense layer which can act as a barrier to moisture and
oxygen. First, a computer simulation, with the SRIM code based on the binary collision approximation, of a low
energy argon ion beam interaction with an aluminium layer describes the densification effect of the IBAD
process. It is found that the densification process is obtained by the aluminium recoil atom replacements which
are preferentially located in a first domain near the surface, corresponding to the lacunas occurred by ion
implantation, and a domain deeper than the mean free pass of the ions. Due to this latter replacement domain, a
non assisted buffer layer is needed in the case of direct deposition of the metallic electrode on optically active
organic layer, in order to avoid recoils atoms to act as traps. Then this process will be illustrated in the case of
life time improvement of small molecule based OLEDs [C2984]

"A large-area flexible wireless power transmission sheet using printed plastic MEMS switches and
organic field-effect transistors"
We have successfully manufactured a large-area power transmission sheet by using printing technologies. The
position of electronic objects on this sheet can be contactlessly sensed by electromagnetic coupling using an
organic transistor active matrix. Power is selectively fed to the objects by an electromagnetic field using a plastic
MEMS-switching matrix [C2985]

"Influence of thickness and position of an ultrathin yellow layer on color tuning (including white) of
Organic Light Emitting Diodes"
Non-doped white organic light-emitting diodes using (i) a yellow-emitting ultrathin layer of rubrene (5,6,11,12-
tetraphenylnaphtacene) inserted on the either side of the interface of a hole-transporting alpha-NPB (4,4'-bis[N-
(1-naphtyl)-N-phenylamino]biphenyl) layer and a blue-emitting DPVBi (4,4'-bis(2,2'-diphenylvinyl)-1,1'-biphenyl)
layer, (ii) a hole-injecting layer of CuPc (copper pthalocyanine), (iii) an electron-transporting layer of
Al(Q)3(aluminium tris[8-hydroxyquinolinate]), are described. Both the thickness and the position of the rubrene
layer within the hole transporting layer of alpha-NPB and the blue-emitting film of DPVBi allow to achieve the
desired color from deep blue with CIE coordinates (x= 0.17, y= 0.15) and an external quantum efficiency etaext=
3.4%, (at 30 mA/cm 2), to pure yellow with CIE (0.51, 0.48) and etaext =1.3%, via a bright white (WOLED) with
excellent CIE coordinates (x= 0.33, y= 0.32), a etaextof 1.9%, a color rendering index (CRI) of 70 and a
luminance of 2230 cd/m2at 60 mA/cm 2. Such a single-well-like structure provides a fine tuning of the emission
color by means of the adjustment of the exciton diffusion zone via the exciton-confinement layer of rubrene
[C2986]

"Synergies of Controller-Based LED Drivers and Quality Solid-State Lighting"
The present paper emphasizes the importance of electronics and microelectronics towards the future entrance of
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high-power light emitting diodes (HP-LEDs) in the general lighting market. Electronic controller-based drivers
have a key role on the successful and rapid acceptance of solid-state lighting (SSL) products. This paper
describes as an example of the SSL potentialities, a LED-base prototype luminaire with adjustable correlated
color temperature (CCT) control [C2987]
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