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CHIRP SIGNAL GATING CIRCUIT FOR
EXPANDER IN A PULSE COMPRESSION RADAR
SYSTEM

This invention relates to pulse compression circuits,
and in particular to circuits for use with linear or non-
linear frequency-modulated or “chirp” radar Systems.

In modern chirp radar systems the transmitted signal
is a long frequency-modulated pulse or “chirp” fre-
quently produced by a surface acoustic wave or
“SAW?” device known as an “expander”. On reception
the received pulse is compressed by a further SAW
device in the form of a dispersive delay line having
amplitude and phase responses matching those of the
transmitted pulse, and known as a “compressor”.

The chirp signal is generated by exciting the expan-
der with a short duration impulse, preferably consisting
of several cycles of radio-frequency energy at the cen-
tre frequency of the expander.

SAW devices are commonly of two types. One is the
inter-digital device often made on a quartz or lithium
niobate substrate, whilst the other is the reflective array
compressor type, usually made only on lithium niobate.
When used as expanders, both types of device suffer
from the problem that there is a build-up and fall-off
time associated with the output, representing a portion
of the output signal which cannot be used. In addition,
these devices are temperature sensitive, particularly
those made of lithium niobate. Hence although the num-
ber of pulses in the outpt signal remains constant as
determined by the design of the device, the time taken
to generate this signal may vary. It is therefore not
possible simply to gate the signal for a fixed period of
time in order to remove the unwanted build-up and
decay portions of the chirp signal. However, it is neces-
sary to remove these unwanted portions, and it is an
object of the invention to provide a gating arrangement
for a pulse compression circuit which achieves this
requirement.

According to the present invention there is provided
a gating arrangement for a pulse compression circuit
which includes a surface acoustic wave delay line re-
sponsive to an input pulse to generate a frequency-
modulated radio-frequency output signal, a gate to
which said output signal is applied, circuit means re-
sponsive to the output to generate a digital pulse corre-
sponding to each cycle of said output signal, a counter
operable to count said digital pulses, and control means
responsive to first and second predetermined counter
states to control the operation of said gate.

An embodiment of the invention will now be de-
scribed with reference to the accompanying drawing,
which shows a schematic block diagram of a circuit.

Referring now to the drawing, a surface acoustic
wave expander SAW has an input to which a suitable
exciting input may be applied. The input is preferably a
signal comprising several cycles at the centre frequency
of the expander. The output of the expander SAW will
be a frequency-modulated radio frequency signal, com-
monly called a “chirp” signal. This is applied to a limit-
ing amplifier LA which limits the amplitude of the
signal, and then to an output gate OG.
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The output of the expander SAW, or alternatively
that of the limiting amplifier LA, is applied to a digitis-
ing circuit DC, which delivers a pulse train having a
separate pulse corresponding to each cycle of the chirp
signal. The pulses are applied to the clock input of a
digital counter CT, which therefore counts the pulse
applied to it. As stated above the output gate OG is
required to be opened after a first number of cycles of
the chirp signal and closed after a second number of
cycles. The appropriate two states of the counter CT
denoting these numbers are therefore detected, and
employed to set and reset a bistable circuit BS which
controls the operation of the output gate. The second
counter state which closes the output gate also resets
the counter in preparation for the next chirp signal.

The circuit described above is a simple circuit which
may be improved in a number of ways. For example the
digitising circuit DC may include a threshold device to
remove spurious pulses from the chirp signal. Similarly,
the means for detecting the occurrence of the first and
second states of the counter CT may include digital
comparators operable to provide an output when the
appropriate count is reached. A monostable circuit may
be included in the gate control signal path to provide
fine timing adjustment.

What we claim is:

1. A gating circuit for an expander in a pulse com-
pression radar system which includes a surface acoustic
wave delay line responsive to an input pulse to generate
a frequency-modulated radio-frequency output signal,
said gating circuit comprising:

a gate having an input to which the output signal

from the delay line is applied;

means responsive to the output signal from the delay
line for generating a digital pulse corresponding to
each cycle of the output signal;

a digital counter operable to count the digital pulses
and hvaing at least first and second predetermined
counter states; and

control means connected to said digital counter and
to said gate, said control means being responsive to
the first predetermined counter state to open said
gate, and responsive to the second predetermined
counter state to close said gate. :

2. A gating circuit in accordance with claim 1, which
further comprises a limiting amplifier connected be-
tween the delay line and said gate, and operable to limit
the amplitude of the delay line output signal applied to
said gate.

3. A gating circuit in accordance with claim 1,
wherein said means responsive to the output signal from
the delay line for generating digital pulses includes a
threshold device operable to pass only those parts of the
output signal which exceed a preset threshold level.

4. A gating circuit in accordance with claim 1,
wherein said control means includes a bistable device
having two states, said bistable device having an output
connected to said gate to open said gate in one of the
states of said bistable device and to close said gate in the
other of the states of said bistable device, and having a
pair of inputs responsive to the first and second prede-
termined states of said counter for selecting the state of

said bistable device.
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