REBIROBIRZRBEE 7LD IC LIt ¥ S5t

A Study on Layout Pattern of Active Dendrite Model for IC Design
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Abstract: In the research on the synaptic plasticity which is a basic process of learning or memory, STDP (Spike Timing Dependent

synaptic Plasticity) generates between an excitatory input of pre-synaptic neuron and back-propagation of active potential to dendrite

of post-synaptic neuron by physiological experiments. The purpose of our research is construction of the electronic circuit model that

can cause STDP which is the learning function and memory function of a living body. we study the layout design of the active

dendrite model by the difference between linear resistance and non-linear resistance. As a result, we show that the area of the layout

pattern could lower by using non-linear resistance.
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Figure 1. Schematic diagram of neuron model.
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(a) Schematic diagram of one section

of a active dendrite model.

A
Gz
|L_“\/IE1
"
A Maa Sl Mg
Pre Mg L My Post
Mg - MglOEM M My 14— My, c=
Mgg g2 i R Mg13 H gl
Ca' Ry 2 Gy
Vss

(b) Gate voltage control circuit.

Figure 2. Active dendrite model.
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(a) An example of layout pattern

of Fig2 used a linear resister.
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(b) An example of layout pattern

of Fig2 used a nonlinear resister.

Figure 3.  An example of layout pattern of. Fig2.
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(a) Long-term potentiation,.
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(b) Long-term depression.
Figure 4. Characteristics of Change of action potential of
the dendrite model.
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