
 

Light-based computer hardware that can
compete with silicon
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A team of researchers at NTT Corporation has developed a way to use
light-based computer hardware that allows it to to compete with silicon.
In their paper published in the journal Nature Photonics, the group
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describes their research, the devices they created and how well they
worked.

Computer scientists have known for some time that the era of increasing 
computer speed by modifying silicon-based computer parts is coming to
an end. To that end, many have turned to quantum computing as the way
to speed up computers—but to date, such efforts have not led to useful
machines and there is no guarantee they ever will. Because of that,
others in the computer business are looking for other options, such as
using light to move data around inside of computers instead of electrons.
Currently, light is generally only used to carry data long distances. In this
new effort, the researchers report that they have developed computing
devices based partially on light that performed as well as electron-based
hardware.

The idea of using only light as a data medium in computer hardware is
still a long way off—instead, engineers are focusing on using light in
areas where it seems feasible and electrons everywhere else. Because of
that computer devices must be able to convert between the two
mediums, a problem that until now has prevented such devices from
being built. Prior efforts have required too much power to be feasible
and the conversion process has been too slow. To get around both
problems, the researchers developed a new kind of photonic crystal that
was able to diffuse light in a way that allowed it to follow a designated
path on demand and to also be absorbed when needed to be used for
generating current. The crystal was also able to work in reverse.

The researchers report that they were able to create electrical-to-optical
devices as well was optical-to-electrical devices. They then used the
devices they built to make an electro-optical modulator that ran at 40
Gbps and used just 42 attojoules per bit. They also built a photoreceiver
that ran at 10 Gbps, which they note, did not require an amplifier. Next,
the team combined the two devices to create a transistor.
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The work done by the team demonstrates that it is possible to build
hybrid electro-optical devices that are capable of competing with silicon-
based devices, and perhaps someday soon, overtaking them.

  More information: Kengo Nozaki et al. Femtofarad optoelectronic
integration demonstrating energy-saving signal conversion and nonlinear
functions, Nature Photonics (2019). DOI: 10.1038/s41566-019-0397-3
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