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(Integrated Circuit Implementation and Analysis of a Pulse-type
Hodgkin-Huxley Neuron Model )
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Abstract

Integrated circuit of a pulse-type neuron for Hodgkin-Huxley model is implemented in a 05 m 1 poly 2 metal CMOS
technology. Proposed pulse-type neuron model consist of input stage with summing function and pulse generating block
which make neuron pulse above threshold value. Pulse generating circuit consist of several transistors, capacitors and
negative resistor with a charge supply function. SPICE simulation results show that neuron pulse is generated above
threshold current of 70 nA. Measurements of the fabricated pulse type neuron chip in condition of 5 V power supply are
shown and compared with the simulated results.
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Fig. 2. Hodgkin-Huxley electric model of bic neuron.
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Fig. 5 Charge supply circuit using negative resistance
characteristic for pulse signal generation.
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SPICE simulation results of the pulse type
neuron with a threshold input current.
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Fig. 11. Measured results of the puise type neuron
chip according to DC input.
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Fig. 12 Measured results of a pulse type single neuron
according to the triangle input.
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Table 1. Summary of measured data about the pulse
fype neuron circuit.
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