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Introduction The InSb thin films of width of about 977rm and length of Tnun were

evaporated on 13Io rotated Y-cut X-propagation LiNbO3. We obtained the thin films

with drift mobility of l000cm/v.sec and observed an eLectronic gain of 1I.5 dBr/7mm

at the continuous operation. Ffgg SpOCe

1. Theoretical Gain Equation for Rayleigh w".r"Jt)'(2)

In Fig.I, under the conditions of ft)A, pft<<L and Ok(tct$

the amplification gain, G is given as fol-lows :

K the electromechanical coupLing coefficient, respectively.

In order to obtain a large amplification gain, we

"fil"l.:"3ff;]"":;:::.;::,;,"l"".:':"'.:-:::""
and diffusion angurar frequency,T=!-vN, ft=/tq,flis the Figure I Monolithic type

mobirity, E the electric fietd and v the surface wave r 
of amplifiers

il'-- FFveIocity),KtheeffectivedieIectricconstant'Gconduct-l||li_ll|l
ivity, t tn" film thickness, N the wave-number/cm, and J* l---, rtL

(t=zt.s y^
It = gz lt^
ll - o.7 cm

Ql - lz electrodes

should make the thin film having a large mobility and

small conductance Gh . In the case of InSb thin fil-ms

having a large carrier density, proper thickness, h is

about 500i, t.o obtain a -large:moblfity.

In the continuous operation, Joule heat from InSb

thin films should be reduced and the stripe type of thin

films is proper, as shown in rig. 2. Moreover, it is

effective to put a heat sink on the films, as shown in

Figure 2 Stripe type of
continuous operation
ampJ-if iers
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Figure 3 Heat sink

Fig. 3.

2. Experimental results and Discussion
First, a series of InSb thin fiLms about SOOi tnick were evaporated by a source

temperature-programed evaporation system onto a pylex glass and films were anealed

in vacuum at 350t. Figure 4 shows the characteristics of rnsb thin f ilms , /hvs o;fl'

We need the thin films of large4 and large slope tan9 = lt/,^f, ' By overcoating

a sio thin filltla s'bstrate temperature of about 95'c, the electric properties

of InSb is improved. An example of the variation ofOfl' during the SiO overcoating

is shown in Fi9.5. It is fixecl by first attaching thin layer of sio' These are new

phonomena. Arrow l-ines in Fig.4 show results of sio overcoating effects'
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Figure 4 Characteristics of InSb thin
films onPYlex glass ancl SiO
overcoating effects

Figure 5 Variation of Oh during SiO overcoating

Figure 6 Photo of InSb thin film surface
(x800)

Figure 7 pulse and continuous operations
Fig-2 shows the structure of monolithic type of continuous operat,ion elastic

surface wave amplifiers. Thqse are fabricatied by using the photo-etching techni-
ques. Fig.6 shows the photo of surface of rnSb thin fil-ms (x 900). we can see the
grain size of InSb.

Fig.7 shows gain-drift characteristics of thin films with HoIe mobility of 1320

cm/v'sec and o.f,,of 62yS in the case of the pulse and continuous operations. The

drift mobility,lso equals to about 1000cm7v.sec. The limitation of the applied
electric field in the continuous operations was 600V/l:rrut without heat sink.and
740v/7mt with heat sink made of an AIN ceramics and copper metal, as shown in Fig.
3. The gain characteristics is different from pulse operations. We think that it
depends on the irregularity of InSb thin fiL.ns, hore caniers effects and h"eating

eff"ets.r €tc. But we cannet yet fully explai-n thi-s phononenon. We obtained tbe

el-ectronic gain of 11.5d8/7mm at 144MHz in the continuous operation.

Conclusion: We found the new phonomena about the overcoating effect of SiO layer
and are now investigating about the details of them. We obtained the electronic
gain of LI.s B/7mm at I44 MHr in the. continuous operation. We wiLl be abl-e to obtain
the larger gain in near futurer ds w€ can fabricate the better InSb thin films on(t) L.A.cordren and g.s.Kino,Appr.phys.Lett. , 18 (r921) 3r?LiNbo3. l?l K.Yamanouchi,K.Abe and x.sir-iuay"or;riEEE-su-zz,uo.5 sept. (1925) 369(Eeference) (3) 5.vg!?l"uchi,T.Konno and K.shiLayair.,pi"".ruEE(Lett.) VoI.53,No.4April (197s1
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