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ABSTRACT

In this paper, a design of the pulsewidth-modulation(tPWM) neural network with both retrieving and
learning function is proposed. In the designed PWM neural system, the input and output signals of the
neural network are represented by PWM signals. In neural network, the multiplication is one of the most
commonly used oprations. The multiplication and summation functions are realized by using the PWM
technique and simple mixed-mode circuits. Thus, the designed neural network only occupies the small
chip area. By applying some circuit design techniques to reduce the nonideal effects, the designed circuits
have good linearity and large dynamic range. Moreover, the delta learning rule can easily be realized. To
demonstrate the learning capability of the realized PWM neural network, the delta learning rule is realized.
The circuit with one neuron, three synapses, and the associated learning circuits has been designed. The
HSPICE simulation results on the two learning examples on AND function and OR function have
successfully verified the function correctness and performance of the designed neural network.
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