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Multiplex transmission of information 

by electron spin wave
Realization of massive information processing 

by miniaturizing photoelectric conversion device 

and reducing electric power consumption

Optical fiber has been put into practical use by using the parallelism and 

multiplexing characteristics of the light as a wave. However, the 

corresponding photoelectric conversion equipment is required with the 

increase of the information to be transmitted, resulting in larger device and 

higher electric power consumption. On the other hand, unlike light, electron 

cannot incorporate parallelism and multiplexing characteristics, so in 

principle, electronic device such as semiconductor integrated circuit can not 

transmit multiple pieces of information simultaneously.

This invention can perform multiplex transmission of information with solid-

state electronic device, which has been performed with optical fiber so far, 

by focusing on "electron spin wave" having wave characteristic, that is to 

say using its wavelength as information and superimposing electron spin 

wave on each other. This eliminates the need for sequential calculation 

when processing multiplex information, and it is expected to replace existing 

photoelectric conversion device by its miniaturization and electric power 

consumption reduction, potentially contributing to the vast increase in 

information processing in the future. Also, the device that collectively 

transmits, processes and records multi-state information using multiplex 

electron spin wave could be realized.

Overview

 Miniaturization and electric power consumption reduction of existing 

photoelectric conversion device

 Device that collectively transmits, processes and records multi-state 

information
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Effect obtained by the realization of electronic 

spin wave device

Product Application Related Works

<Electron spin wave>

The electron spin wave has the wave 

property, and the length of 1 rotation 

can be defined as the wavelength λ of 

the electron spin.

There is a possibility to miniaturize transmitting, 

processing and recording device down to 10mm2

Fig3 Elemental technologies for 1 terabit-class high-speed transmission
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