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Summary

A&ybrid combination of an acoustic
surface wave tapped delay line and semi-
conductor switching devices is used to
generate hi-phase coded sequences and
to serve as the matched filter for
these sequences. The switches permit
the phase of a tap to be changed by
180° so that complete code flexibility
is achieved.

The usefulness of acoustic surface
wave devices as sequence generators
and matched filters for hi-phase codes.
has been widely recognized. In these
devices each tap represents a digital
bit and the polarity of the bit (i.e.,
1’1” or “O”) is determined by the phase
of the tap which in turn is determined
by the manner in which the tap is con-
nected to the rf summing bus. Devices
which generate and correlate a fixed
sequence have been demonstrated in
several laboratories; however, these
fixed code devices have limited utility.
In order for the surface wave correla-
tars to realize the broad utility of
which they are capable, means must be
developed to achieve code flexibility,
i.e., the ability to change the phase
of a given tap by 180° in a controllable
way. This paper describes our efforts
toward that end.

We have developed code–flexible sequence
generators and correlators such as the
device pictured in Figure 1. This de-
vice is a composite consisting of an
acoustic surface wave device and several
diode switches mounted on a hybrid cir-
cuit board. The surface wave device is
YZ LiNb03 with interdigital transducer/
taps. It may be noted that some of the
taps are hard-wired directly to the rf
summing bus while others are connected

to the summing bus through the diode
switches. The hybrid circuit also in-
corporates diode biag -connections. The
operation of a single switchable tap is
illustrated in Figure 2. TG (i.e.,
transmission gate) 1,2,3,4 are diode
switches. with TGl,3 open and 44 cl~ed

the tap has a given polarity (e.g.,
digital “1”). With TG 2,4 open and 1,
3 closed the opposite polarity is
obtained (digital “C)”) .

In experiments with devices like that
shown in Figure 1 we have observed con-
trollable 180° phase shifts at given
taps. The insets in Figure 1 show se-
quences generated by devices with
switchable taps. The upper photo shows
the sequence generated when three con-
secutive taps have the same polarity

( . . . . 111 . ...) while the lower photo
shows the sequence when the polaxity of
the middle tap of the three is reversed

( . . . .101 . ...). The phase shift between
adjacent bits of opposite polarity is
evident. It is also evident that there
is very little difference in amplitude
and distortion between those bits which
are hard-wired directly to the summing
bus and those which are connected
through the diode switches.

A further series of experiments in-
volved two de$ices similar to that
pictured in Figure 1. One such device
served as the generator of the hi-phase
coded sequence while a second device
served as the matched filter or corre-

lator for this sequence. The results
are summarized in Figure 3. Figure 3(a)

shows the coded sequence generated by

one of the devices while Figure 3(b)

shows the correlation signal observed

when the coded se~ence is input to the

correlator.

Several different semiconductor device
types were considered for use as trans-

mission gates and three of these were

actually used successfully. These were

discrete, beam-leaded PIN and Schottky

barrier diodes and arrays of silicon-on

sapphire diodes. Desirable character-

istics include small foreward resistance+

small capacitance and large reverse re-
sistance. Since most systems envisioned
require a large number of taps, availa-
bility in integrated arrays is also
important and for this reason the SOS
diodes are very attractive. The control
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logic circuitry required to store the

desired codes and to impress the appro-

priate biases on the transmission gates

may also be implemented in the SOS for-
mat so that integrated circuits contain-

ing both functions are possible.

we believe these results to be signi-fi-

cant because they demonstrate the feasi-

bility of acoustic surface wave correla-

tors with code-flexibility. These de-

vices should be useful in a wide variety

of communications systems where they may

offer significant advantages over purely
digital matched filters.
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FIG.1 - Acoustic Sequence Generator with
Adjustable TapS. Waveforms show

( . . ..111.... ) and, after phase reversal

of one tap (....101....).
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FIG. 2 - Operation of a Swi.tchable Tap


