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Analysis of Optoclectronic Neural Networks with Persistent Photoconductors Array

3R, £ 4%, & 44

¢FUAAFAdT £,

NxrgdTH

ABSTRACT

An optoclectronic implementation of analog and non-volatile synaptic weights of neural nctworks is proposced by

using the doping modulated amophous silicon multilayer.

The persistent photoconductivity(PPC) of the mul-

tilayer induced by a short illumination is characterized in experiment and implcmented to the non-volatile synap-

tic weights. An optoelectronic processor with the single layer perceptron algorithm is also proposed. Some lcarn-
ing equations of the processor are derived and the results of simulation are presented.
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Figure 2. Photoconductances induced by a series of illuminations with the 1/500sec. exposure time
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Figure 1. Time dependence of photoconductance of npnp... a-Si:H multilayer at room temperature, after
1/500sec illumination with SmW /cm? 633 nm light.
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Figure 3. (a); schmatic diagram of an optoclectronic neural nctwork with a-Si:H photoconductive array, (b); side
view of optoelectronic neural processor with SLM.
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Figure 4. Results of simulation with 10 binary patterns with 32 binéry clements. n=0.2 and dr= the time dura-
tion between learniog cycles (AT in the text).
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