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Abstract

The stress induced

leakage currents of thin

silicon oxides is investigated in the VLSI

implementation of a self learning neural network integrated circuits using a linearity synapse transistor.
The channel current for the thickness dependence of stress current, transient current, and stress
induced leakage currents has been measured in oxides with thicknesses between 41A, 86A, which

have the channel width X length 10 X lum, 10 X 0.3um respectively.

The stress induced leakage currents will affect data retention in synapse transistors and the stress
current, transient current is used to estimate to fundamental limitations on oxide thicknesses. The
synapse transistor made by thin silicon oxides has represented the neural states and the manipulation
which gaves unipolar weights. The weight value of synapse transistor was caused by the bias
conditions. Excitatory state and inhitory state according to weighted values affected the channel
current. The stress induced leakage currents affected excitatory state and inhitory state.
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Fig. 1. The stress pulse on off period vs. oxide
current in the synapse transistor with the oxide
thickness 41A
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Fig. 2. The stress pulse on off period vs. oxide
current in the synapse transistor with the oxide
thickness 86 A
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Fig. 3. The stress pulse voltage on period vs.
channel current in the synapse transistor with the
oxide thickness 86A
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