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The characterlstice of Rayleigh and leaky surface wave acoustic

anpllfiers are described. Using InSb vacuum deposited on rotatecl

Y-eut liNb0s, the electronie gain of 16dB/cn has been obtainbtl at

22aWz, and electri-c field of 1.1KY/em.

Various types of acoustic surface wave anpllfieti'J?".r" been

rlnented, and that of amplifier wlth a filn d.eposited dtrectly
-(5)

electric plate is nost promising. the anpllfiers wlth CdSe anO

€ experlmented, but ln these anpllfiers high eleetrlc fleltl
are required for large eleetronic gain because of low values

of mobtLltles and electromechanical coupllng coefflelent(K1.

Thls paper show that the eonslderable large electronic

gain at low eleetric field has been obtaj-ned wlth leaky sur-

faee waves propagating along X-axls of a 64.'rotatecl Y-cut on

I,ll[bOr having large t' and InSb thln film prepared by tenp-erd'-

ture programed evaporation method.

Figure 1 shows the co-ordinate system. lhe h ls the thlck-
ness of senleonductor anci the surface waves propagate along

the X-axis direction.
Flgure 2 and J show the veLoclty clispersion and. attenuattron

value caused by radiating lnto the solld, in the cage of 1ea-

ky surface waves propagating along X-axls on the 64o rotateil

Y-cut l,ll'IbOt with InSb layers. TheEe figures shovr that the ele-

ctromechanieal coupling Eoefflcient(t&O.te) is l-arge and the

attenuatton eonstaat (O.OlOan/l) is smal1 in the rernge of oh(

500. The Kt=q055) of Raylelgh waves of a 151" rotateil Y-cut ls
also larger than one of Y-cut, Z-propagatlon 1*O.O+S) conven-

tionally ueeil 1n the range of qrh(l-OOO. fhe anpliflcation eeua;

ation of the leaky eurfaee waves with senlconductor layers is
glven as follows, ln the case of oo o1)o',
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_t71_



Figure 4 shows the ealculatlon value of the anpllfica-
tlon rtalue of the anpllflcation characterLstlcs of the 6d

cut Leaky surface waves and, the lJlo cut Rayletgh waves 1n

the case ofメ も=■OC置′Vesecoand n = 7ox ■6シ●コR This fュ gure

shows that gain8 0f the ■eaky surface waves are ■arger

than ones Of Ray■ eigh wavel. Insb thin fl■ m8 0n LiⅣ b03 are

preparecl by tenperature programed. vacuum evaporation neihoct.
Source naterlals are InSb adclect l5l Sb of carrler clenslty
orzfdlf and nobllity of 2 x lOcdf.€ec..

Flgure 5 shows eraporation apparatus.

Fron eq. (1), we can see that rnsb thln filn eemlconduct-

ors are nost effectlve to obtaln a large galn when the nobt-
lity ls larger and h ls gmaller. From the above, we put
the evaporatlon eondltions as follows, (1) substrate t.enpe-
rature ls kept at z6{e,Q) programed. source tenporatures
are kept at 9lO'C for Z sec. and at 10l5b for 7 sec..
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gec., respectlvely.
Flgure 6 shows the structure of anplifler elenents of leaky

surface waves. The pJ-ezoelectrlc plate le the E4'rotated-y cut
r,lt{bor . the layer of' siO between rnSb thin flrn ancl r,lNbos sur-
face wave is d.eposlted to prevent danage to the rnsb caused.

by oxygen subllnatlon from the li$b03.
Flgure 7 showe the neasurement value of anpllfleatlon eha- 

FU.T Slectram,t eetu 4raeteristics conparing with theoretlcal value. X'ron thls fig""", f-ryi*r1o*Wayc vf_

we obtained f6d.B/cn electronlcal gain at Z2SMEz srld, L.\KV/
cn and. found measurement value agreed. wlth thoretlcal one.

Photograph I antl 2 shour the variatlon of amplttucle ys.

d.rlft electrlc f1e1d. at 228 ytr,z,
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