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Convolution of surface acoustic vtaves in piezoelectric insulators and piezoelectric semi-

conductors has recently been demonstratea.l)-4) In the latter case, nonlinear acoustoelectric inter-

actions in piezoelectric semiconductors have been used.4) ,r, the case of surface acoustic v/aves,

a piezoelectric semiconductor is not always for the acoustoelectric int.eractlon. Generation of

convolution signal in separated medir:rn combi-nations, similar to that in a piezoelectric semiconduc-

tor, has been demonstrated.5)6) rn this abstract, theoretical analysis of and experimental results

of convolutlon ln coupl-ed piezoelectric-semiconductor systems are described.

Consider the para11e1--plane geometry of Fig. 1. When an acoustic surface r47ave propagates on

a piezoelectric insulator, it produces both a travelling space charge f and a travelling el_ectric

field E at the semiconductot surface through piezoelectric coupJ.ing of the insulator. In the

presence of two oppositely dlrected acoustic r^7aves, we obtain one component of the current density,

given in fol-lowlng form:

b(嗅+も1) (1)

wherer I is the rnobility of the semiconduct-

or, and suffix 1 and 2 represent the quant-

ities, associated with the wave-l of, and

those, with the wave-2 of Flg. 1, respect-

ively. In usual conditions, the x component

of the current density at the semlconductor

surface is much larger than the z component

of it and is given as follows:

J*=-(arlr),pr e ; po{a:'u/ - t z)

)<.exp(Z p 
ox) 

exp{i ( at {-krz)l Q)

、 工AS PULSE Vq

Fig. 1 Experimental_ arrangement.
where, A, krco , at", andp'are the arnplitude

of electric field at the semiconductor x p

surface, the wave number, the frequency, the relaxation

frequency of the semiconductor, and the inverse of Debye

length of lt, respectivel-y. Aj_so, a), and k, are glven as

follows;

-3= rI*rz
kr=kt-k,

IfcO, is nearly equal totDrt k, is nearly equal to zero,

and then the open circuit convoluti.on voltage, appear-
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