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DUE to lte sutface cbaracter SAW Ln plezoelectrJ.o naterlal le accoapani-

ed by el.tennatJ,ng el.ectrla fleld wlth two conponente - longlttd.Lnal and

transverEe, p€rpsnd,ioular to the eurface, whlcb nay be of, the eBBE order of

nagnltude [t] . If SAII propagetee along the srufaoe of a plezoelectrls geml-

cond,uctor or piezoelectrLc dlelectrla atteched, to a Eemicond,uctor thege fLelds
prod.uce bnnchLug of electrqno Ln eemlcoaductor botb J.a lougttrdtnaL and,

tranwerse d,lrectLong. Tbe Lmgltudl-ne1 brmcb{ng1 as Lt is well hora [Z] ,
leads to the poselblllty of tbe enpllfloattsn of SAW by etrperesnlc drift of
electrma alolrg SAtt propagatlo dlrectlm. tho tranwerse buachi-ng teads to
etrong LuSlucncc of srternal trraagvergc clectrio current oa SAIT abeorptl.m
aad, Y€loclty and, even to the posalbiltty of SAW anpllflcatlo by tranaverrs€

drlft of clectroago Duc to thtg bunoh{.g nonllnear acouetoelcctroala effecte
wlll take place. llhcre wllX appoar tro oertrlasloft acoustoetectrLo onnente

[t] - usuelr Longltudlaal oae, and. tranwers€ onc, epeclflc mly for SAW.

Thcee currents wlLl bave botb doc. oomponeat ead componeat wltb d.ouble

frequency and wavenumber, In mone general ceae of trvo SAW, propagatlag aloag

the sene surface tbere sill erLst two addlt!.onal, nmlxedn acouetoelectrie
curreate whl.ch bave componente rlth sun aad. d,lffereaae frequenclee and

waveyectorg. the tllstrlbutlou of electrlo ourrente and flelde t! the

semlconducton can be found f,rom the golutloa of, oorrespondJag guaslstatlo
equettou" f1l .

llhe d,.or oonpohent of tbe transverse acoustoelectrlc fleldl oocurs to
be hlghly eenaitlve to tbe value of the LocaL conductlvl.ty of tbe gemlcon-

d,uctor, so it cen be uged for nreadl.trg" the profLle of cond,uotlvlty of the
eemlcond,uctor. l[he arplltude of, euu frequenoy component of transverge
acougtoelectrlc ftelil ln ths case of bro surfacs aooustlo waveg le pr:opor-

tloaaL to the convolutloa of the envelope fimotLoae of the wavee. ALl the
phenomeaa pot-nted out abovc are htghly eensttlve to the coadltlqas at tb,e

surfacc of the semloonduotor (potentlel barrlere, preeenc€ of traps etc.)
the tateraotlon of two SAW due to acouetoelectronla nonllaeartty uay lead

to tbc prarametrLc anpllfLcatlon of one of the sar€s fl] . troaliaear Laterao-
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tioa of two SAtf, t.n tbe presenco of supersoalc ilrlft of elcctlsng la senl-
aonductora nay leatl to a aew phenomena - illetrlbutcd strp€rbetorodlme

anpllflcatlon of tbe wavoa f+J.
Several aew acougtoelectronlo d,evlocs baged on tbeae phenouena w111

be descr.tbed tn tbla report, tnoludrr'g phaec ehtfter, pbaac nodulAtor,
anplltude modulator (by the uEe of erteneal traagverse eleotrlo culrent)r
acouetoelectrlo deteotor, optlcal tnage readl.ag devloe, coavolutlonl oort€la-
tlon and memory devlces (uetng the tranEyorae aoouetoelectrlo cffect),
nlxlng frequency devlae and dletrlbuted euperhcterodlne SAIT anpllfLer etc.
llhe experl.mental d,ata wlll be glvea and the potenti.al advantages of theee
devlces w111 be dlgcussed.
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