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J. Physiol. (1952) 117, 500-544

A QUANTITATIVE DESCRIPTION OF MEMBRANE
CURRENT AND ITS APPLICATION TO CONDUCTION
AND EXCITATION IN NERVE

By A. L. HODGKIN anp A. F. HUXLEY
From the Physiological Laboratory, University of Cambridge

(Received 10 March 1952)

This article concludes a series of papers concerned with the flow of electric
cur Outside
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Fig. 14. Upper curve: solution of eqn. (26) for initial depolarization of 16 mV, calctlated for 18:5° C.
Lower curve: tracing of membrane action potential recorded at 20-5° C (axon 11). Vertical scales are
similar. Horizontal scales differ by a factor appropriate to the temperature difference.
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lon-channel population
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1-D grid: 32,768 neurons on 4 chips
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H: stop code detect + shift
F1-4: filters
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Summary: We have developed three
enabling technologies for Neurogrid

Analog VLSI for real-time simulation
» Models any ion-channel population

Digital VLSI for programmability
s Configures synaptic connections

Grid network for expandability
* Relays spikes from chip to chip

Putting supercomputers on neuroscientists’ desks
with real-time cortex-scale simulation is feasible
In 2yrs.
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