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ABSTRACT

The solid state planar technology hes seen many
strides in the pust few decades. The cmphasis had baen on
miniaturization of circuits required for signal processinge
The necd grew faster with the growth of computors and
satellite communication, Plezoelectric crystals have been used
since long in crystal controlled, single frequency oscillators

using the bulk waves.

The accustic waves have very low propagation velocities,
This makes the electro-acoustic transducers very small and
attractive for integration with slsctronic circuits. In 1965,
an efficient method of launching/det:cting the surface acoustic
waves (SAWs) on piezoslectric crystals was invented. As a
result the surfgce acoustic wave devices are now emerging as

important components in signal processing systoms.

Most of the SAW devices require a single mask planar
tochnology well established in integratcd circuits. Devices
in the frequancy range of 10 MHz to about 2 GHZ are available
that provide large time delay, good bandpass filtsr raspons:s,

matched filtering, real time convolution ctce.

The intcrdigital transducer (IDT) is the heart of most
SAW devices. 1In the prescnt thesis, a roscnantly loaded IDT
(RLIDT) as a track changer of SAWs in bandpass filters is



ii

describede A new schems utilising the voltgag: tr%%fcr
function between the RLIDT and th¢ launcher IDTs is proposecd.
This sch.me is shown to have useful propertics such as ncar
zero dB voltage attcnuaticn within the passband which is
almost Tlat with very small ripplecs (0.4 to 0,5 dB) and has
gcod recll off with moderate sidelohbe lavals,

The voltage across the RLIDT is tapped by a high
input impedence, low noise amplificr. This makes the filter

scheme suitable for usc in the front end of a receiver,

The above scheme also provides flexibility of obtaining
a desircd responsc.  For example, X/sin X response, useful in

digital communications; can bz synthesized.

An RLIDT based SAW filter has been demonstrated on a
low pi=2zosclectric coupling substrate like quartz. A closc-in
sidelobes of about -50 dB with ultimate step bond rcjection
of 70 dB is obtained without using apodization. The size of
the substrate required for this filter is at lcast two times
smaller than that is required, using conventional tachniques,

for a comparablc performance,

The use of an RLIDT as a r:flector of SAW has bhcon
invostigated., It is predictced and experimentally verificd
that an IDT undecrgoing se¢lf rcscnance acts as a good roflector
of SAWs without the need of any extcrnal inductor. The

effoctive loss conductanc:e in the self resonant IDT sclectcd
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for ths dumenstraticn, has boen deduced from the measur.acnt
of IDT impedcncse, This rcsult.d in an costimats of 0.96 for
the r.flcction coufficicnt cf the IDT. As against this, the
mcasured reflcction cosfricient varizd from 0,983 to 0,95 in
dif.runt samplcs, The diffarcncs has been attributed to the

beam stusring.

The unicue feature demonstrated of a 's¢lf roscnant
IDT as a raflcctor, is the possibility of clectrically altiring
its reflcction/transmission propertics after the device has
be:n packag:d. Preliminary rosults on cavity rcsonators

formsd by two such self roescnant IDTs are presentad,

A new and simple technique of fabricating crosscovurs
roquir:d in multiphase¢ unidirectional IDTs is proposasd. This
process rsquires normal photolithography with thrce masks and
two levels of metallization., The insulation nceded under the
cross-overs is obtained by using positive photorcesist AZ 1350
as the insulator, The performesnce of the crossovers has beun
evaluct.d by studying the unidircctional radiaticn of . a hybrid
junction IDT fabricat:d by this t:chnique. A dirictivity of
bett r than 20 dB in the ¢ntire 3 4B passhand has bascn
obtaincd indicating that thoe quality of the crossovers is
acceptable for the fabricaticn of multiphasc unidirectional

I1DTs,
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