gooo oooooooo oooo
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE.
INFORMATION AND COMMUNICATION ENGINEERS

odbodboboboobobubouobobogbgn

go oo go 0o oo 00 go oo

gdoooooono obooog
00608628 0O ODOOO 1300 800
E-mail: ooya@sapiens-ei.eng.hokudai.ac.jp

uboo0 oboboboooboobOobobobooooOobOobOobobooOobOOoOOobOobOobooOoboOobOOoDbo
boooooooboboboboooooobooooboboboboooboooooboobOobOoboboooboooboono
boooooobooboobobobooooobobobobobooobooobooboboobooooooboobooDo
uboobobooboobooboobooboobooOoboOoobooobooboobooboOobOoOooDooo
booboooboobobooooooooboboooooobobobooobooooboOoboboooooono
oboooooboooobooboobooboobooobooooboooooobooooOoooboooooboobooonoo
boooboooboobobooooooboobobooooooboboboooooobOoboboooooono
oooobooboooooboon

oooob obOOoooboobooooobOooo,bobooboobo,boogob,boooon

Multiple Valued Hopfield Network Using Single-Electron Circuits
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Abstract We propose the method of implementing the multiple-valued Hopfield network on electronic circuits
using the single-electron circuit technology. The single-electron circuit shows quantized behavior in its operation
owing to the Coulomb blockade effect in electron tunneling, so the operation of the multiple-valued Hopfield network
can be implemented easily by the use of single-electron circuits. We propose a single-electron neuron circuit that
can produce a staircase transfer function required for the multiple-valued neuron, and also proposes a method of
constructing multiple-valued Hopfield networks by combining the neuron circuits. We design a sample network that
implements a problem instance of the quadratic integer optimization. It is shown, by computer simulation, that the
sample network can converge to the minimum energy state that represents the correct solution to the problem.

Key words Hopfield network, Combinatorial optimization problem, Single-electron tunneling, Multiple-valued
logic
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