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Silicon down to the wire

Microchip-makers are starting to look beyond silicon, and what they see,
reports Colin Macilwain, is a semiconductor industry of a very differant
complexion — but not for some time yet.

whoinvented the integrated circuit in 1958

-J ack Killer, the Texas Instrumsnls enginecr
and wom the Mobel Prize in Physics for it in

20081, died of cancer [nst month. Ru the sili
con-chip technology his idea gave barth to will
T wibigquitons for a long time yet. That's the
emphatic message af the Iab:‘-trm.drmp for thee
semiconductne industry which will be rdeased
in san Franciseoon 13 Juby

Buit the avthars of the 2005 Intermtional
Semicanductor Technalogy Roadmap, which
will be previewed at the Semican West 2005
trade showe, have added extensive treatments of
“emerping techinologies that could worl with,
aor even rival, the silicon-based CMOS (com
plermentary metal -oxide semiconductor) tech-
el thiat's got the industry where itis ioday.

The roadnap —a veniure involving about
1,000 sermeanchictor special s waorldwide —
is revised every two vears, and the karest ver-
sion reflects the chip-makers’ expectation that
CMO will reach absalute limats on its perfor-
mance by arounsd 2000,

“The madmap s givinga prod deal of aiten
tion tealternatives,” explains Ralph Cavin, an
engineer with Semiconductor Research Cor-
poration [SRC) at Research Thangle Park in
Morth Carolina and a memberof the rradmap
ateering eormmiittee. “Bat you should not be
misled — CMOS 1 going o be around for a
lomy time.” For the logic carcuits that form the
hmrlcll'mnpm_'mrm other electronic devices

“wiee haven’t &umda:nrlhmg that’s superior L
CMOS he RAV5, Tt in nwnln'rvtL\nn.L bz
heliewes, there may heviahle alternatives.

ey chips sitar the swnrthy b dull end
of electronics, however, And the roadmap
doesnt dodge the question of which new tech-
naodoghes conld find their way inte the com-
puter’s brain — the Iogie cireuit. But s
exchaustive examination ol the issoes rises as

AN Guiesons 25 il answirs

The “emezging research architecture” sec-
tiom of the document, which deals with tech
nelogies that could be used in logic circuits,
lowdes an detaal at several approaches, miost
natabdy quantum compating. beology-based
apprraches and cellular areays,

Thiquanturmenmgniter is probabby the alter-
native that the publie bears most about. But
Victor Zhirnoy, 2 physicist-turmed-dectrical

a2

enginecrat SRCand mermber of the roadaps
wirking group on amerging devices, akes a
dim vaew o its realistie prospects.

Chver the past five years, there have been
vastly more research papers published on
spuanburm compiting than on the other alterna
trves. “Mhnety percent of these papers are then-
retical,” says Zhirnay: “And their assumptions
arequestiomalile — forexmple, that the device
will be ‘molased from s envirnment”™ They
might as well, Zhimeov canstieally olverves,
assume mevement fster thar lighe.

The last madmap, in 2003, was equally
seathing about the prospects for quantum

uters. They depend on wave functions
thar “would easily decobere when interact
ing with an external emvirnment’ it saud
“although enormously capable for 3 few

Thin: the firse integrated circult (abave ),
irvented by kack Kilby Cright), and sew Istel's
Pentiom 4 micragacessar ftop rght)

selected algorithms, such as encryption or
deep database searching, quantum computing
i5 not seen vt as being of mone general inter-
eit” This time, the approsch will pet less play,
says fin Hutehb, aneeher physicist-turned-

cnginger 3 SRC, who ehairs the groug that is
werating e rread i,

The other options all have their own
Haws, however: Zhirow puls mast faith m
approaches inspired by bickogy, marvelling at
the phenomenal processing praser and
thrifty el consum| nf the human
beain. *T personalby believe wae need bofocus on
becmos the b wonirkes” b sanye, "Bk ourr under-
standing of its architecture isvery erhryomic”

He paints tovwoel suggesting that each new-
o warks notas a banary switeh, butas a server

i its e rigght (e O Kineh, Marere 385, 207;
1997, Zhirnen hepes the roadmap will help
emphaszre the need for an mterdisciplinary
cifort “Therds a lack of commumnication
hetween engineersand neurnecientists’, he savs

Anrtherapproach for spme compter fanc
tinins venald be cellular arvays, which imvobee
interactions between a large grid of nano-
scale elements — electrostatically coupled
quantum dots, perlags, or coupled negnets.
The roadmap authars see potental for this

appmach in some specialized applications
such as character recogrition.

The roadmap will also explare the vexsd
cquestion of hioe alternatives e the silicom chip
will trikerate defects. The stunningly high relia
biiliny of solid-state silicon cirouinry is ") rmhahlv
the W0t important asgpect of IS, says
Texas Instrunwents’ Bab Docring, co-chair of
the moadiap steering groop. Bur the reliabiliny
aof alternatives is far less sure. Aeeordivg to
the 2005 document, each working nanoscale
dlevice maght need between 1000 and 10,0
hack-ups tn malse the whole circuit work rei
ably — although that poant is disputed and may
be toned dow this year.

Then there’s heat dissapation. Getting the
heat onrtof today's CMICS microprocessor 15
al ready a buge clallevge. And Cavin says thar
CMOS will soom operate chos: tothe theoreti-
cal lirat that could be achieved by any alierna-
tive that relies an meving dectrical charge

The mndmaplxaumns‘w_ phobal exercise, in
which hitter cormpetitors by aside their difer
.mﬂmmchzgnmnumrmﬂhwtlrhrhrwd
apgyof theirbusines is heading, It ariginated in
199wkl Sermatech m Austin, Texss, a collabo-
ration of US semiconductor manafacinrers
writh ther backs w the wall at the timse, Mow ic
s an international effort involving more than
LikHkengineersand plivsicists.

Butt the: authoars of the roadmap den't see it
as their job to pick winners hetween rival
approaches. Instead, Doering explains, “its
main function is b raise red ?agﬁ that engi
meerscan getworking on,

Theindustrydoes, however, need toadentify
which technolngies tosupport. With the 2020
deadline in mind, it is working with the US
Mharinnal Sesence Foundation (SF) o a nanao-
electronies mitsative to support students and
prajects on the emerging approaches. Given
thie time it will eke o get these up and run-
ning, semiconductor-makers want 1o krow
wwhichones tohack by 208, savs Michael Rocn,
the MSF ofticial hehind the initiative

Burt this reseanch effort doesn’t antipute
finding new tachnalogies thar will allow chips
rovexted the anuamng run of cver-greater per-
ot reanee and rbnsrr zaton that CVI0S has
enjored — perfarmance bas doubled every 18
mwonths: for decades. ™ The fecus will r.u:-hxntu.r
b o maniaturizmtion or gpeed.” sayvs Roco. I
seill e on rvews Bt Dwall be dlevices that
youuputan your skin tnmenitor your health, or
waystn connect |:|-rm-|:nan|:||rnlngiri|l spstem
and amiachine”

Tovopen up this beave new world, “there
need w0 be some decsions made says
Hustehibvy: “What matters now is ot density or
clock speed.” he adds. It is new funcrionality
hiat CRI0S waans nat going o address™ [ ]
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STEM-CELL FLOAT Edinburgh-bases research company Stem Cell Seiences says it will
seek alisting on Londan's Alernative imvestment Market later this manth. The company
wants ba ratse £30millon (UESE18 million] by the proposed stack-market float. Stem Cell
Schemees, which was founded in 1594 in Australia by binlogist Peter Mawstiord, emplays
30 pesple and has research interests in Japam as well as s Scotlasd and Australia. If tee
publiz affering succeeds, the company will jois a small handdul of ather [isted Eurspean
s panias with ahinténist inatam-call resdsrch,

CHANGE OF PLAN this C cnmpany, i paying $408
millian 10 take aver » pharmacestical factary beft idle as the result of a drug suspensian,
Bingen Idec of Cambridge, Massschusetts, had planned to prodece the multiphe sclerosis
drug Tysakei 21 fis facility in Oceanside, Californiz, but had to withdraw the drug in
February because of safety concerns. The company says it Is taking 2 850-million loss on
the sale. G h, which h, h with Blogen ldec, says it will start
making Avastin— a ireatment for calan cancer — atthe 430-employee plant (n 2007,

EIG CARBON EXCHANGE Two ol Ewrope’s nulh markets fee carbanamissians hiv

anneuntad plans to mengs. The Carben and the
Eurapaan cllmnllEﬂwm,lﬁhhwlnnmﬂrdnmndMmﬂlulltl
business in Londisn, is expected s create ‘s largest

Analysts expect mare consolidation between the half-s-doz en existing exchanges in
Eurnpe as trading in carbon dicside emis sions hots up.
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Slocks Incompanies relzled o Anciher big winrer waas Caradian
echnalogy have rebounded this company Weslaim whose
= investars grow a3 little |ess Massachusetts-hased subsidiary
rimk-gpwmrse Huseryst makes = |wernannpart cles for
The Lux Recearch Manabechre ogy wesind dressings. Hueryst sieck rocs
ndex, which cowers a global cross- Irom £2.40F o mare than §3.0n strmng
seclion of compenies thet supaly
nanoiechnnlngy prodscts, build
nanotech Lanlsar rely beayloon the
ussal . has premr by
mese than 3% aver the pacl bwo
manths, &nd the biggest
says Patier Hebarl, prasid
¥ork-based consullancy, & investors’ aroduction, respectively
rervevird willingness to put their monay Hebart predicts thel nenatsch s
wabwrse perdoer pipped b
echnology inde lor the
1 b
seame ol e 2 4 e sEMmEr 15 leoding very
oo played arale Strongest ol ol wes strang " b says, rating thet nenalech
French nel Techrmlegios,  companies could be sremp
of Lycn, 2 spe: nanaparlice- odverss laclors, suc demand
based drug-del far semizanductors, thel oo d held
stock rase fram 413 1 $20.an newsal Back the Lechnology sectoras a whale.
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