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Study: Error prevention, rather than correction, best for future of
nanoelectronic devices
May 26, 2011 By Wileen Wong Kromhout

more »

The move toward smarter, lighter and more powerful electronics, computers
and smartphones depends on whether transistor circuits, the building blocks
of such devices, can process large amounts of information. As these circuits
get faster and smaller, the number of errors they generate -- arising from heat
dissipation, noise and structural disorder -- in the physical information they
process increases, which can impede development.

Experts have debated which of two
error-suppressing processes is
more efficient and efficacious as
these circuits are reduced to the
nanoscale: (1) physical fault-
tolerance, in which the device is
scaled down in size (and number of
electrons) only to the point at which
it can still prevent the generation of
logical errors, or (2) architectural
fault-tolerance, in which the device
is continuously scaled down and
robust algorithms are used to
correct the errors it generates.

In a new study, Vwani Roychowdhury, professor of electrical engineering at
the UCLA Henry Samueli School of Engineering and Applied Science and a
member of the California NanoSystems Institute at UCLA, and Thomas
Szkopek, professor of electrical and computer engineering at McGill
University, and colleagues quantified for the first time these error-suppressing
processes for model nanoelectronic systems and estimated the minimum
number of electrons necessary for reliable circuit logic. They found that
physical fault-tolerance in transistor circuits suppresses the error rate per
electron exponentially, while even the most efficient architectural fault-
tolerance system only suppresses the error rate subexponentially. They
conclude that physical fault-tolerance error prevention is better than
architectural fault tolerance error correction.

The study contributes a fundamental insight into the reliability of nanoscale
transistor device technologies and scaling and may impose a minimum limit
on the size of devices. The findings are of immediate relevance to
researchers working in transistor-scaling, through to scientists developing
new device concepts.

 Explore further: Combination of SRAM and DRAM Capacitor
Technology Enables Error-Free Low-Power-Consumption SRAM

More information: The research was recently published in the peer-
reviewed Physical Review Letters and is available online at:
prl.aps.org/abstract/PRL/v106/i17/e176801

Abstract 
The error rate in complementary transistor circuits is suppressed
exponentially in electron number, arising from an intrinsic physical
implementation of fault-tolerant error correction. Contrariwise, explicit
assembly of gates into the most efficient known fault-tolerant architecture is
characterized by a subexponential suppression of error rate with electron
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number, and incurs significant overhead in wiring and complexity. We
conclude that it is more efficient to prevent logical errors with physical fault
tolerance than to correct logical errors with fault-tolerant architecture.    

24 Athletes Whose Lives Were So Difficult! #3 Will Make You Feel Sad!

21 Bizarre People You Will Refuse To Believe Are Real

Popular Articles and Offers

0 shares

Ads by Adblade

http://phys.org/partners/university-of-california--los-angeles/
http://phys.org/partners/university-of-california--los-angeles/
http://www.ucla.edu/
https://twitter.com/home?status=http://phy.so/225611250 via @physorg_com
https://plus.google.com/share?url=http://phys.org/news/2011-05-error-future-nanoelectronic-devices.html
mailto:feedback@physorg.com
//www.adblade.com
http://web.adblade.com/clicks.php?appId=12174&zid=564b0a443e714&adId=260651&pos=1&impt=1449981135&zoneId=930&algid=4&reqid=5466671293f3d0bd&ord=1449981135&url=http%3A%2F%2Fphys.org%2Fnews%2F2011-05-error-future-nanoelectronic-devices.html
http://web.adblade.com/clicks.php?appId=12174&zid=564b0a443e714&adId=260651&pos=1&impt=1449981135&zoneId=930&algid=4&reqid=5466671293f3d0bd&ord=1449981135&url=http%3A%2F%2Fphys.org%2Fnews%2F2011-05-error-future-nanoelectronic-devices.html
http://web.adblade.com/clicks.php?appId=12174&zid=5667867641d60&adId=266240&pos=2&impt=1449981135&zoneId=930&algid=4&reqid=5466671293f3d0bd&ord=1449981135&url=http%3A%2F%2Fphys.org%2Fnews%2F2011-05-error-future-nanoelectronic-devices.html
http://web.adblade.com/clicks.php?appId=12174&zid=5667867641d60&adId=266240&pos=2&impt=1449981135&zoneId=930&algid=4&reqid=5466671293f3d0bd&ord=1449981135&url=http%3A%2F%2Fphys.org%2Fnews%2F2011-05-error-future-nanoelectronic-devices.html


20 Popular White Celebrities Who Have Black Spouses

Top 15 Celebrities You Didn't Know are Black

Related Stories Recommended for you

Combination of SRAM and DRAM Capacitor
Technology Enables Error-Free Low-Power-
Consumption SRAM  June 23, 2004

Renesas Technology Corp. has developed the industry's first SRAM virtually
free of soft errors, dubbed "superSRAM", through the development a new
type of memory cell combining an SRAM cell with a DRAM capacitor
technology. ...

Breakthrough Ultra-High-Speed Memory

Study shows important goal for organic
semiconductors is attainable  December 11,
2015

(Phys.org)—In organic semiconductor materials, there has
always been a tradeoff between the ability to emit light and the
ability to conduct a charge, as measured by the charge carrier

mobility. Now for the first time, ...
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Technology That Solves Scaling Pace Limit in
Embedded Memory Design  February 10, 2005

NEC Electronics Corporation announced that they have succeeded in
developing an ultra-high-speed memory technology that solves the design
scaling limit caused by noise margin degradation in ultra-high speed
embedded memory. ...
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