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Adaptive Learning Circuit For Applying Neural Network
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ABSTRACT

The adaptive learning circuit is designed on the basis of modeling of MFSFET (Metal-Ferroelectric-Semiconductor FET) and the numerical
results is analyzed. The output frequency of the adaptive learning circuit is inversely proportional to the source-drain resistance of MFSFET
and the capacitance of the circuit. The saturated drain current with input pulse number is analogous to the ferroelectric polarization reversal. It
indicates that the ferroelectric polarization plays an important role in the drain current control of MFSFET. The output frequency modulation
of the adaptive learning circuit is investigated by analyzing the source-drain resistance of MFSFET as functions of input pulse numbers in the
adaptive leaming circuit and the dimensionality factor of the ferroelectric thin film. From the results, adaptive learning characteristics which
means a gradual frequency change of output pulse with the progress of input pulse, are confirmed. Consequently it is shown that our circuit
can be used effectively in the neuron synapses of neural networks.
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Fig. 1. Current-voltage characteristics of UJT device.
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