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FIG.1 Diagram of Each ANN Layer
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FIG.2 Flow Chart of Genetic Algorithm
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FIG.3 Neuron Circuit and Its HSPICE Simulation Result

(a) Neuron Circuit: ( b) Sigmoid Function Fitting and

Error Curve; (¢) Transfer Curves Under Different Thresholds: (d) Transfer Curves Under Different Gain Factors
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(a) Weight Storage Unit: (b) Weight D/A Conversion Circuit
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Circuit Design of a Reconfigurable ANN with GA Training’

LU Chun and SHI Bing—=xue

(Institute of Microelectronics, Tsinghua University, Beijing 100084, China)

Abstract: A novel sigmoid function generator is proposed. It is not only simple, fast, fit quite well with the ideal sigmoid fune-
tion. but also programmable for the threshold and the gain factor. Thus. the neuron has wide application area and good
prospect. Basic cells of the neural networks including the neuron, Gilbert multiplier, digital memory, D/A converter are de-
signed. The benefit of Genetic Algorithm (GA) as an algorithm of the ANN is explained. A reconfigurable ANN composed
of the above cells is designed. using GA as the training algorithm. T he cells and the whole ANN are simulated with HSPICE.
using level 47 transistor models for a standard 1. 2um CM OS process. Simulation results show that they all operate correctly

and excellently.
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