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I. NEWS AND E\'ENTS 

JES.\I ~...:h runding 

The Join! European Suhmicron Silil·on 
lnilial;\·e (JESSI) is scding. funding from lhc 
European ( ·ommis.. ... ion for a JES .. 'il II programme . 

The ("ommi-..,ion ha.' a.'kcd the European 
Parliamcnl for [10 hillion for it... fourth framework 
Pro!!ramme and JES.\I is anxious lo gel :i slice of this 
funding. despite criticism that the programme ha.o; 
achie\·ed few sun-c .... -.cs to date. 

JES.\I ends its eighl-year term in 199~. Two and 
a half billion pounds hao; been pul in join1iy by indu-.1ry 
;md lhe EL wi1h cxlra funding from the EC"s E..'iPRIT 
pro~!ramme. !'ow JES.\! wanls a similar amount lo hdp 
fund its acti\"ities in long-lerm research. malcrial.-. and 
e4uipmcnl. technology and application~. (Source: 
Ekctmflin lfrckh. 17 ~owmhcr 199."\) 

Ciroups a~k (iATT lo cut chip cguipmcnl tari[fs 

Two major electronics trade a..-..,ociations. the 
European Elcclronic Component Man11fac1urers 
'"-"ic1al1on and lhe Scmiconduclor Equipment 
M.mufaclurcrs lnh:rna1ional. arc iL'\king 1hc CiATT 
nc!lolialors to scrap lariffs on semiconductor 
manufocluring c4uipmcnl in the final round or talb. 

The mo\"e h;1s 1he hacking of llS and European 
\l·mic1•nduclor maki:rs. since it w11ul<l lct them huy I heir 
produc' ion l·4uipmenl more cheapl~ and lower 1heir 
own pnn:s. 

Al pre ... enl. 1he l;1ri ffs imposed on semiconductor 
equipmenl \ar~. In the l'nited Slales. which wnc;umcd 
$2'>1 million w11r1h of European e4uipmcnl in 1992. an 
awr;oge Jul:: of ."\.'J per cenl wa' imp1N·d. In E"rnpe. 
which spenl )hllh million on l :s equipmer:I in lhe -.:1me 
y•·;ir. lhc a\cr 1gc was'.\.•> pcr cenl. 

The E11;·11pcan 
'crapping thl' 1.1rirf. 
17 :'l:ovem her I 'J"-"\) 

Commi\.sion I\ in favour of 
(Source: 'l"tm11in lfrrkfr. 

< irn·n TV law' ''"'l' up m11unl;1in of trouhle 

Europe fare\ 1 hl· prosper! of a "Je;id tclc\'ision .. 
mountain .. , ii' ·ountnes P't!'.<, l;iw' forrin!! 
m;1nufaclurcr' lo tah h;tl"k .. orn-0111 TV sclc; and 
computer monitoro,. Prt':cs of new \CIS will al.-.o rise a\ 
manufarturcr' arc fnrcel; 111 rcdc'il!n e"istin!! modd' 10 
malo.c lhl·m e; .... in lo rcrydc. 

Thl•c;c arc the rondu<.ion\ of 1wo yearc; of 
H'\l"otrch in the '.\elherlanJ., hy <t !!roup from lhe ('enln· 
for En\'ironmenlal Srienre of Leiden Uni\'crc;ily. Delft 

- I -

t:ni\·ersi1y of Techndogy and Philips. Europc"s largest 
manufaclurer or consumer electronics. 

Jan Timmer. president of Philips. recently 
committed lhc comp;my to an en\·ironmenl<il policy 
ha.o;cd on the belief thal pre\"cntion is heller than cure. 
Philips says il supporlS the European ('ommis.<.ion's plan 
lo make all manufacturers take back defunct TV SCL'i 

and computer monilors. bul warns thal neilher the trade 
nor the public hao; yel n:ali7ed how costly this will he. 

As part of a green markering slrategy. some TV 
retailers in Germany now offer to collect old TV scl<. 
from customers and dispose '>f them for OM :\,'( ~£15). 
But Philips estimates lhal lhe real cost of doing this i.-; 
OM Ill() (£40). and predicts that this loss-making 
strategy will ha\"e to stop wi!hin monlhs. and he 
replaced by higher charges. 

In lhe shorl term. manufacturers will have to 
cmcr 1he CO!'.I of disposal by upping prices of scl<. lhal 
were not made for recycling. In lhc long lerm. only if 
the TVs arc complclcly redesigned will lhey he 
rccyclahlc. 

The cathode-ray tube (CRT) makl'S TV sclo; and 
computer monitors particularly hard to recycle. The 
tube is made of two kinds of gla...;.<;: one half for the rear 
cone conlaining the clec1ron guns a:td high- rnltage 
electrodes. and another for the na1 fronl face which 
scn·es a.<. the screen. 

The cone gla.-.. .. r.onlains 15 per cenl le;iJ lo hlock 
X-rays generated by high-rnh;1ge component\. If the 
~creen a~<.o contained lead the picture would 10111.. 
hrown. ~> ii contains 15 per cenl harium instead. The 
in<.ide of lhc -;crcen is coate<l with lhree different 
phosphor dyes. which create lhe colour image. 

When an old luhc is hroken up for recycling. the 
two gla.-..., types mix. The mix can he wa.,hed lo remo\·e 
lhe dangerous phoc;phors. bul cannot he mehed down 
;ind rcu.-.cd for houling because it contains poisonou.-. 
mdal. II cannot be used to make new screen plates 
hecau<,t· 1he residual lead will spoil the piclurc. 

Mixed with n1:w glas. ... ~1mc of lhe old malerial 
can he used to makl' new cone.-.. Rut lhe mix of metals 
in rcrycled gla.-.., wealo.cns ii and makes ils mechanic;tl 
\lrength hard lo predicl or control. 

Wi1h nlher Europc;tn ('ommunily countrie" 
prep:iring lo introduce 5imilar law.-., Philips expects in 
time In have lo deal wi1h 25 million returned CRT' 
e\'ery ~Titr. 

The lo11~·1crm answer ic; In find a rcliahle way In 
'ep;irale lhe cone and c;creen heforc .-.mashing the glas.-;. 
For lhi.-. the CRT will have lo he redc.-.igned. Even I hen 
companies and con~umerc; will nol he c;avin~ money 



until the ncxl ccnlury. when sclS containing the nc~ 
tulx-s will reach the end of their lives. 

The TV's cabinet present<. further pmblcm! .. It 
contain.<. up to IO different types of pla.o;tic. If the 
cabinet is ground up and melted down. the par.er .1nd 
trim will reduce the bulk strength of the resulting 
material. A cabinet made from recycled plastic could 
become a safety ha1.ard if i1 cannot be relied on lo bl·ar 
the weight of the CRT. 

Philips believes that cabine~ can be made from 
a single material, which could ca<.ily be recycled. 
Polypropylene is a leading contender. ac; it could be 
embossed. and so avoid the use of paper labels and 
trim. 

A T\' con1ains some 2.000 component<.. from 
loudc;peakus to screws and clips, and can take at least 
;1r. hour lo dismantle. Students at Delft University arc 
1rying to design a TV lhat is eac;icr to pull apart. 
although they reckon the project will lake anolher two 
years to complete. 

Some c.lmponcnt<.. such ao; 1hc loudspeaker, arc 
so difficult to recycle and of such low value there is no 
hop.: of reusing 1hem. There is a beuer chance of 
recycling the smaller electrical componcntc; which arc 
soldued to printed circuit boards. These must be diced 
into riny pellet!>. which arc then heated and immcr!>ed 
in chemical baths to separate the metal from the pla<.tic. .... 
Then the metal<. - copper, tin, silver and gold - must be 
separated, too. 

"It is just mining technology·, says Wim Bruens, 
Philips's environmental manager and chairman of the 
environmc!ltal affairs commill.:c of the European 
Association of Consumer Elcclrunics Manufacturers, 
"hut the diffcrenc(' is that the material-; here arc lcs.c; 
\'aluahle. We can sell them, or reuse them, but 1hcrc 
will be no prtlfil. only bs loss. The problem is that raw 
material<. arc slill 100 cheap. The big risk is !hat 
manufaclurcrs will build productc; that can be ea.<.ily 
recycled, hut no orac will buy them because they arc too 
expensive." (Source: New ScientiJt, 4 September 19<H) 

Ray of h2pc for "old .. televisions 

Cathode-ray tubes may seem like prchisloric 
relics to Japanese electronics com panics developing flal · 
screen lclcvisions ha~d on liquid crys1c1l lcchnology. 
Yer Malsushita has kept faith wi1h the old way<. and is 
lo launch a flal ·screen television ha.<.cd on cathode· ray 
lubes. 

Mat.<.ushila fir.<.I demonslralcd a prolotypc of i1s 
~»called "beam matrix" version or 1hc cathode· ray 1uhc 
in 1'>85. ILor, current model, lo he launchcJ under the 
Pana~nic brand name, is just 10 cen1ime1res thick and 
ha<. a J6·cenlimclf\. screen. 

. ') . 

In a conn.·ntional c.:ilhode·ray tube. an dcctron 
gun fires an electron lxam which i<. scanned aero.'-"' the 
hack of the scn.'Cn surface by mag.n.:tic coik Behind 
the scn.-cn of a beam matrix tube is a sandwich of six or 
so plates. Strip cathodes in the plale furthe..,l from the 
screen generate clcetrllns that arc fncu-;cJ into -pencil 
beams" t~rough perforations m an adjacent. 
clcctroslatically ·charged plate. 

The pencil beams pa.<..or, fir.;t through a modulating 
plate. which varies lheir strength. then through 
hori1or.tal and vertical deflection clcclroJcs. Th\.'SC 
move the pencil beams sideways, and up and down. 

At the front of the sand\\ ich is a phn<.phor· 
coaled screen divided into 10.000 .,n1all rccl•m!,!ular 
section.<.. Each rectangle is scanned by ib ow;i beam. so 
each section thus forms a tcn·thousand1h of the picture. 
Mat<.ushita's Irick was to link the mosaic withrnu any 
joins showing. The company ha.<. priced 1hc sci., at 
¥288,000 (fl.500). and is making just IJMIO l·ach 
month. 

This may seem expensive, hut it is a fractit>r of 
the cslimatcd $100.(MMI it will take lo build a protot:·pc 
flit· screen telnision b;Lo;cd on liquid cry ... tal dispfo ys. 
Moreover, people view-ing calhode·ray tulx-s from 
o.ilique anglt.-s can still sec lhc picture clearly. whcrl·a.<. 
thl image of an LCD· ba...cd screen fall<. away unlcs.o; t.1c 
vi,:wcr faces the screen head-on. Alo;o, cathndc·rny 
tub:s arc brighter than LCDs. (This first appeared 1a 

New Scicfllift, London, 25 September 11193. the wccklv 
re\ i :w of science and technology.) 

Fro11 scrap lo Big Mac 

DEC is al the forefront of L'S efforts to make 
comp 1lcrs more environmentally friendly. The 
comt•uler gianl is participating in a programme 
organi~ed by the American Pla.'\tics Council (AFC) lo 
reclai,11 pla.<.tics from computer carcas.<.es. 

Reclaimed hou.•ing.<. from DEC boxes arc '\COi 

back lo (icncral Electric and recycled <L'\ roofing panels 
for McDonalds' restaurant'\. 

Spurring lhe programme wa'\ 1hc rcali1ation of 
lhe \'Cry short product life of the IO million old 
computer:; that end up in scrap pib each year. 

Thi.~ was brought lo l.igh1 by ;1 recent Carnegie 
Mcilon Univcrsi1y sludy. which e .. 1im;i1cJ 1ha1 up lo 
150 n111lion used computers will he piled in lhc US\ 
landfillc; by 2!Xl5. (Source: Eit'ctrrmin ~ie1·kly. 

26 May l'>'>J) 

I lc:FC5 bar. rict for 20 I .J 

010nc dcplcling hydrodtlorofluorocarhon~ 

(HC'F<'s). which came into u~ a~ replacements for 



cn:s. arc In b-.: diminaled within the Euwpcan 
Communit\· bv ~01.i. 

The .. .-liminalion of CFCs. set for JlJtJ5. ha..-. 
a!rc•uly hc .. ·n auaincd hy many major dcctronics 
com panic,,. 

HCH\. which arc 20 limes lcs...-. harmful lo the 
Mone layer than CFCs. are mainly used in the 
prrn.luccion of foam p<1daging. (Source: Ekc1m11ics 
11(-ck(I". lh June J9'>."\) 

LS firm ... heal CFC deadline 

ljS computer manufacturer.-. DEC and C1m\·ex 
Computer Corporation ha,·e eliminated 010ne deplding 
suhc;tance-.. induding chlorofluorocarhon ... (CFCs.). f mm 
their manufacturing opcralions. 

l'ndcr the l;S <im:ernmcnl deadline sci hy the 
<.'lc;m Air Al·I Amcndmcnb of 1990. all equipment 
manufacturt:d with or u-.ing CFCs after 15 May. while 
... till being k·g.al. mu ... 1 hear a warning label statin!:! the 
h;irmful dkcis of CH\ on public health and the 
cn,·ironmcnl. 

DEC h;Ls done ;1way with CFCs throughnul iis 
w11rlJ-wi1.k manuf;Kluringoperalions IS months ahead 
of it,. own l<1rg.d dah.'. 

Prdiminary in\e,1iga1iono; indicalc I hat a.' wdl a' 
-.;1\ ing. ... cn:r;1l 1hou....in1J... of dollar~ in waste manage· 
menl. th..:rc ha., bc..::n a 30 per cent incrca.o;c in 
m;inuf;Kturing. produc1i,i1y hy doing away with ntone 
dcpkl ing .. uh ... 1anccs. 

In ;11lditior: lo compliance with the Clean Air Act 
Amendment-.. Con\"cx will al.,.> sell it., old CFC
con,uming equipment a~ <,cr;1p metal rather lhan ao; 
-.;1hageahlc c4uipm.:n1 that could he: u<>1:J wi1h CH\ 
d,..:w h.:rc in the world. (Source: Efrctrm1in lfrd.fr. 
:?.ti \f;i~ 1'1'1.\1 

Europ1:;in inJu,lf\ l·nllahorak' lo protect 1h.: 
en\ irnnm..:nt 

Th.: rlri1j,h 'cmii:onJuclor in<luslry i' puhli,h:ng. 
a ltKk of pr.1oicc to ... n,urc that the <ll'ti\·itie"' of its 
nwmh.:r, ha\1..· !he k;1.,t po ... ,ihk impact on the cm·iron
m.:nt. The ;,im, of 1h.: rnd.: include minimi1in,!! w;1~1.:. 
nin,.:n ing r1..·.,ourc.: ... dimin;11ing or rcducin!!. lh1..· use of 
cn\'ironm.:nL1ll~ ha1;1rdou' 'uh,l;tnccs or proce's..:'. •tnd 
hil.!hlichtinf! 11ppor1uni1i..:., for inrn:a ... inf! knowlcdf!e ;1r.d 
d1..·\d11pin!! ni.:w kchnolnf!iC'>. \kmber., lake part al 
1h.:ir own <.·n,t. h111 1h1..· (jmcrnm.:nl prmidc' 1hc 
infr;i,trucl1m:. 
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Th1.. toilc, whid1 w;1' ;announl"cd hy rhc l'.K 
\ti,rnderlronir En\'ironm ... nlotl t\d\'i,ory ( ommillcc. 
h.t, hcl..'n rompikd hy ;1 workinl( i.?Wllp of lhc 

Commillt.'C chaired by John Holmt.-s of Motorola. with 
B<K". Building Design Partner.-hip. Edwards. Fujil'>U. 
Surface Technology ~::dem:. and the Edinhurgh 
~ticrofabricalion Facilit~. The code is being published 
on their behalf by the Scmiwnductor Safely As.<;OCiation 
(Europe). 

The code is intended tn give guidance on current 
ix-st practices within the industry and lo a..<;sist 
cnmpliance with legal requin.:menl'>. The Vlrorking 
group hope<; it will help lo facili1:11e the ongoing drive 
for en,·ironmental excellence. (Reprinted with 
permi~.-.ion from Semiconductor International Maga:ine. 
May 1993. Copyrighl 19'>_, by Cahncrs Publishing Co .• 
Des Plaines. IL. L:SA.) 

Altcrnati\"c cleaning mdhods 

The most recent meeting of the Montreal 
Protocol signatories. held in Copenhagen in 
November 199:!. agrt.>cd to substantially reduce the 
a\ailahili1y of CFCs. An EC meeting one month later 
impox'd e\·en tighter restrictions on EC member State .... 
In the European Community CFC a\·ailability will ti\: 
cut to 15 per cent of the 1986 le,·cl hy the end of 199J. 
A HlO pc:r cent cut - 1ern availability - will be enforced 
hy th..: end of Jt)l).i. 

On top of facing restricted a\ailabili!y. uc;crs arc 
no" confronted with substantially increa~d prices and 
tho.:: leading suppliers arc scn·icing existing cu ... tomer.., 
only and rationing quan1iti1::s to prc\cnl stockpiling. 

Clearly electronic manufacturer ... that ha\"e :mt 
~ct Jone:~> arc going 10 ha\·c to get their skates on and 
dcci,k which alrernati\o.:: to employ. It hao; to be 
empha.si1ed that although ~\Wal altcrnati,·es lo the use 
of a CFC- ba.<;ed soh·cnl do exist. theri: i ... no drop· in 
ahcrnati\e. Special equipment or material .. arc nei:ded 
and lh..::rc i ... a learning cur..-e to be surmounted. 

But. according lo Dr. Colin Lea of lhe :-.;ational 
Phy .. ical Lahoratory. all a..-ailahlc cleaning optiono; will 
ckan ;1dcqua1cly and now pre!\Cntly offered altcrnali\·c ... 
can h.: eliminated on lack nf clc;1ning performance 
cnmp•trcd In a C:Fc:I L\ ·alcohol henchmark. (Lea abo 
poin1 ... out that CFC! Lt alcohol i' not. in fact. all that 
~1M1d. its popularity heing. ha ... ed upon con\"cnicncc 
r;i1h.:r 1h;sn performance.) 

So. whal arc th.: availahk optioll.'i'.' The fo.1 
indudc ... HCF\. ·!\. alcohol. aqucou .... "iemi · aqucnu ... and 
0trnidini.t the need to cle;m hy employing. low residue 
··no- d.:;m" flu xe~. 

Thi' lasl option i'i pro\'in!! In he popular. hu1 ii i'I 
nol a "drop-in·· allcrna1ive to cleaninµ sin'c the new 
no· clean fluxe,. whelher employed for wavesolderin!! 
11r inrorporaled into .. older par.le., that will he re flowed, 
nl·.:d to bc evaluated by 1he ur,cr. 



With thl'5C !luxes. the processing window 
becomes narrower. and parameters such a.s component 
soldcrability a.o;.'iumcs incrca.,.ing importance. 

The soldering procl'S.'i window. howewr. can be 
widened by soldering the printcd circuit as .. 'iCmbly in an 
inert atmosphere. Pro\'iding an inert atmosphere. 
usually nitrogen. rcquin .. -s pur~- built equipment. 
although retrofit kiti; for SJ>l:Cific soldering machines an..: 
now a\'ailablc. 

The inert atmosphere ensures that o:<ygcn lc,·ck 
in the area where soldering takes place arc in the 
5· 100 ppm range and this lo\\' I.:,·d of oxygen reduces 
the acti,·ity required of the llux. 

The hencfib offered by the no-clean option 
indudc cost sa\·ing: no solwnt or equipment ha.'i lo he 
bought and there arc no energy and no labour costs lo 
hl considered. The fl~iducs left by the new no- clean. 
les.o; acti,·c !luxes arc ,·irtually in\'isihlc and they Jo nor 
clog up test probes. 

On the down side. howc\'cr. users need I<: he 
rea.<;..<;urcd that lc;l\ing the residues or the board will not 
kad to any long-tam reliability problems and. bccau~ 
no cleaning t;ikcs plale. any solder hallo; which may 
haw been formed during a rellow proci:ss will not he 
remo\'ed. 

If cleaning. is to he carried out · and there can he 
good reasons for cleaning. for example lo make sure 
that solder hallo; arc remo\·cJ and that te!'.t probes make 
good contact. or simply because the customer demands 
it - then oplion'i such as the use of HCFCs. alcohol or 
;iqueous or semi-aqueous methods can he con~idcrcd. 

Each ahernali\'e has its proo; and cons and a 
proces.' that suits one manufacturer·s product will not 
necessarily he right for anorhcr\. 

Selecting the m1~l appropriate method i'i not an 
c;t'Y la,k. hut for those firms that ha\'e not yet <;witched 
from using l'Fl's. it is one that needo; lo he addrco;.o;cd 
now. (Source: E/('Cff<HliCJ Ueckly. 2 June l'J'H) 

Computers and telephones con\'er&e 

The computer on your desktop could 'ioon ha\'e 
the power lo for\\'ard your telephone c;illo;. with the 
bunch of a new h;1rdware and .,.,flwarc spccific;1tion 
that could facilitatc the con\'crgcncc of computer .. and 
communications al the dc'iklop Incl. Ju'il unlrJ.\hcd on 
the marketplace. and the brainchild of two Vi-h;1scd 
cr1rporations. \1icro,oft and Intel. Windows Telephony 
Applications Interface makcc; the PC a plarform for 
compuler-o;upportcd telephony. 

Tnl' specification is for a ~raphical uo;cr inrerf.1ce 
10 control function" like call forwardin~ or 
rnnfcrcncin!l.. C"all\ would he lran\fcrrrd by pointing a 

- ... -

cursor at a naml! or a department; PC -.oftware would 
handle the call accordingly. 

The goal of computcr·supporteJ tdl!phony is to 
bring computer- !i..t.o;cd intdligence to rnil·e Jnd "·ideo 
applications. while ... hiclding u~rs rrom ib complc'l:ily. 
Pre\·ious allcmpt' by communication' ;ind computer 
companies to break into this market haw foiled to 
muster wide appeal among u~rs. The \ticro ... oh-lntcl 
specification. said t'l he supporkJ hy around 
-Ill computer and communication... comp;inies. 1s 
predicted to appc;1l to a wider m;1rkct hl.·cau..c it 
ir!ll!grall'S a \·oicc l.:rminal with a "iaMe dc.,ktnp 
computer. (Source: CtH11111w1i1 urim:s U (·.·k. 
Ill \tay J•)t)_,) 

Keq1ing the world informed 

The l'nit..:d '.\ation-. Dcpartm.:nt of Public 
Information (DPI). created in l 1>..Jt1 to keep the world 
informed of the new nrgani1;ition·s aim~ and ;icti'l.·itic~. 
wa.o; calli:d nn by the General As.'\t.·mbly lo c~tahlish 
"branch offices ... in ordl!r to ensure that pcop!..:s in all 
part'\ or the world rccei\'c a.'i full information 3.'i Jli"'iihlc 
ahout thl· l'nikd Nations". 

Today. a network of these branch offices. known 
a.o; L' nitcd '.'\ations Information Centre-. ( t: :\fl"s) and 
L·nitcd Nations Information Scr\'ices (l':\JSs). links the 
Cnitcd :-.;ations al its H1!3dquarlcrs in '.'\cw York with 
68 cities in Mcmhcr Stales. There. they are the \'oicc of 
the L:N. and a \'cry important ml!an ... of ... 1imulating 
local interest in glohal is,ues. 

l'. '.'J(\ prn'l.'ide a wide rangi: of sen·icl!s. 
rcpre~nting the l''.'O al official function\. pro'l.iding 
prnfcs.o;ional. administrali\'c and logi,rical ;is-;i~rance to 
V'.'i offices and operations. and gi\'ing practical .,upport 
lo the l! N\ im:rcasing peace· maki11g acti\'itics 
throughout the world. Their other import ant iunction ... 
are: <L\.'iisting the pres.'\ and broadcasting media in their 
respecli\'c countries in the production of news about the 
C niled Nations; pro'l.'iding speakers and l.:cturer' to 
non·go\'crnmcntal organitalions (\CiCh) and 
educational institution ... ; and organi1ing 'pccial C\'enls lo 
mark UN ohscr\'anccs such ao; Cnited '.\i;1ti11ns Day. 
Human Rights Day and Disarmament Weck. 

A rdercnce lihrary. open to resl.·;m:hcrs and the 
general puhlic, pro'l.iding acce'' to l' N official 
documents and other public information materi;il. is 
anolh..:r important part of the l''.\IC'. In many 
countrie'. document.' ;ind puhlication' c;in he horrowed 
from rhc Centre's library lhrou!!h ini..:r-lihrary loan 
procedure,. AllC'enlre~maintaina l'nill'd ~ation' film 
and \'idco collection. and mn'I h;nl· an auditorium 
where film ~crcenin!!~- work~hops an<l 'emin;1rs can he 
held. 

l!NIC's arc linked to UN •1c.1Jquarlcrs. and lo 
each other, by clcl·tronic mail, fac~imilc or cahlc, 



.:11.1hlin!! 1h,·m l11 oht.1in 1h .. · lah:"t information ;r, fa,t <L., 
,.,.,._.,jhk. Thi., nd\\ork i, .1 uni4u.: sourc.: of inform.1-
ti1•n on -u~·h lopic" <L' po.:;10.: · k.:o.:ping.. po.:;Ke- ma kin!!. 
human ri!!hh. .:omnmic ''"'! •,oci;1f do.:\·dopmenl. 
di..;t,to.:r rdid. o.:n\·imnm,·nl. anJ ,·kcti11n monitoring. 

h•r furtho.:r information on th.: glohal n.:twork of 
t ·'.'\IC., anJ l. '.'\IS .... omtal"l: Dir.:ctor. Information 
Centro.:.., [)i\·ision. D.:p;irtm.:nt of Puhlic 
lnformalion. t:nih:d '.'\;1tion-.S..·nctaria1. Room !Ohll.-\. 

-.;...-w York. '.'\Y 111017. Td.: ·I 212 %.\·h:-i.\I; 

Fa\: +I 212 1>h.\- 7.HO. 

Emh.:Jd...-d \o.:rsic>n of Spare out h\· l'N:\ 

An «mh•:Jd.:d v,·r.;ion of th.: Spare mrcrn
pn11:,·.,-,or to ri\al Fujitsu·.., Sparclit.: will ho.: in 
production hdon.: 1ho.: ..:nd of t•N.J. according to 
'."\ick Walh·r. chairm;an of Euro,;parc. a group of 
Europe-Jn companr.:' I h.it do.:\ dop Sparr- ha'\C'd 
products. 

Two rnut.:s ar.: h..:ing follow.:d lo d.:•dop 
.:mh.:dd..:d Spares. though it \\a' not r..:waled whil·h w;L' 
more likdy to yidd -.ilicon firsl. 
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One roul.: i-; lo prnduc.: a formal spo.:cificalion. 
Thi, i' c;1lled \·er..,ion :-\[of lhe Spare archikctur.:. Th.: 
~.:ond route is \·ia lh.: ESPRIT-spon"ired Op.:n 
\li.:ropr.Ko.:"or lnitiatiw (0\11). Th.: go;1l of 0\11 j, to 
d,·\·clop n1,1omi/..:d cxt.:n,ions to ..:xic;ting RISC 
micropnKe:;.,or-.. indudin!! Spare to mak.: lh.:m mor..: 
u,,·ful for their ll'·•·r,. 

Euro,p;1rc ddin.:d th..: 11riginal r..:4uir..:menb and 
pa".:d 1h.:m on to Spare lnt.:rnation;rl for ratification. 
Th.: ..:xh:nsion'> include thr...-,· ex!ra in-.truction .... options 
for impkm.:ntin!! a m,·mory manag..:m.:nl unit or a 
ca.-he. and I 0 p.:riph.:rak 

Comp;rni.:' working on th..: 0\11 Spare proj..:ct. 
calk-d Smik. incluil.: \fatra !\HIS ;rnd Philip,. Philip,. 
th.: prim.: conlraclor. ha.., nol yi.:t produc.:J a Spare 
pro,·,·w1r. (Sourc.:..:: Elcctrt111in lli·cklr. 28 July 1'111.\) 

Oliw11i has 1.runch.:d its wircles.' LA~ haseJ on 
I he DE< T - Ji~·i1;1I Europ.:·rn rnrdk" t.:kphon..: 
.. 1anJ;1rd. It only offer' I .. 'i \thil 'Jata ralo.:\, far hdow 
loday\ Ill \thit 'E1h.:rn,·t L:\~s. Bui Europ..:an plan' 
Im a hi!!h.:r s1w..:J \\ ird,.,, I.:\ :'Ii called llip..:rlan will 
fan· (ompl'lilion from 1 ·s tn·hnnlo!!Y· 

Hipl•rl;in ;, a Europ.:an C ·ommi .. -.ion nM1rdina1.:J 
d,·\ dopm..:nl. I.oral .rrc;1 n..:I work user radio an·,.,, 
(l.:\liRA) w;" h1:!!un last yl·;ir under th.: ESPRIT 
pro!!r,1mm...- to d1:v.:l11p and O.:\al11ali.: n1:w kchnolo!!i .... , 

compalihl..: with Hip.:rlan. It 1' n11l l.'Xjll:l:lo.:J lo 
con dud.: Ii.: for.: l'N .:'i. 

Th.: ;iim is to -.up port Ill \1 hit ' \\ ircl.:" LA:-.;, 
of up lo 1110 m oix·r.11ing in th.: 17 (ill/ raJin hand. 
L.-\l'R.-\ i,; contmlkd hy th.: Fr.:nch wmpany D<L"-':mlt 
r\uloma:ism .. -s .:I T..:kcommunictlion'. anJ th.:r.: an: 
p;irtn.:r.., in the t· K and Italy. 

Hmwwr. it ...:.:ms unlikdy that th1.: m;irk..:t will 
\\ail for the parlicip;ints in LAl' RA to com pkt.: lh..:ir 
Jdiho.:r01lions. 

Th.: partners in LAl"RA ;1r.: ,·\·aluating th..: 
;ipplic,1li11n of <. 'S\I..\ CD algt1rithnb which allow 
point-to-point data lran,,f.:r al full ch;mnd 'po.:ed. 

The 'ituation i-. ~l\ed for th.: Europe-ans hy th.: 
fact that the l"S commiuec im·.:stig;i1in!! its own 
Hipo.:rlan st;mdard (Commill..:e X02. I I) i-. ... till a long way 
from m;iking a d.:ci,ion. l'S propo..,.tb arc all over the 
fr..:4u..:ncy hand. 

Th.: n..:are'I lo th.: Europ..:an standard app.:ar-; to 
hi.: Motorola with an Eth..:rnct wird.:'-" LA:\. operating 
al a tran ... mis.,ion rat.: of to \lhil " in th..: 18 CiH/ 
f r.:qu.:ncy hand. 

Fortunatdy for lhe Europe-an' th.:y ha\O.: com.: to 
a common agr..:cm.:nt on the uc;..: of sp.:cific fr..:qu.:ncy 
hamh for wirdes.., L.-\;'lls. In th..: l"nit.:d St;tlo.:' th.: 
F..:J..:ral Communic;1tions Commis.-.ion (FCC) h;L\ 
alr.:ady alloc11.:J 1h.: fr..:qu..:ncy hand '1112- 1128 \UV for 
u,1: of sys1..:mo; h;L<;cd on S.~T. 

Th.: European' Jo not haw tim...- on th.:ir sid..:. 
:\ppk Compukr is lohhying. the FCC h;rrJ for the 
IS Cilf/ h;rnd and it w;int' lo ..:nt.:r th.: markl!I in a hig 
way. This m..:;111, th.11 w...- can cxp.:cl to ... ...-...- an H ·c 
rulin!! hdor..: Ion!,!. 

Th.: k..:y could hi.: Oh..:tti''> chairman-hip of the 
ETSI Europ..:an ... 1andard~ commiu...-...- d.:v.:loping the 
llip,·d;tn ,t;mJard. With a OE<T LA'.\ ;1lrcaJy on 1hc 
mark...-t. Olivi.:lli will Jo ...-vcrythin!! it can to pr..:\.,.:nt 
Europe lo ... ing. out to the Uniled St;11...-,. (Source: 
flectmnin ll(·ckly, 2."\ Jun..: I•>•>.'> 

'.'01.j\\ork connection' 

\\..- ar..: includin!! ;1 li,t of countri.:, and 1hcir 
'tatu' wi1h r..:!!.trd lo n1:twork conncl"li\ily. 1 h,· lis1ing 
i, r.:proJuc..:J in its ..:nlircty on th..: following page. 
< ·r...-11:1 for thi, listing goc:-. to Mr. L..rry LanJw..:her and 
th..: INTERl'\ET Soci.:ty. All chan~...-, and correction~ 
should ho.: ;1ddr.::-.,...-d lo Mr. Landweh..:r 
( U I l.111 < 'S.WIS< '.EOl i ). (Source: l11tm1ct .wH ict.\· lll'ln, 

\\inter 1'11>.') 
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x Aigh•nist.Jn x Cocos (Keeling) Islands x H1i1i 0 Moldov1 x Sin Marino x Vie1n•m 

x Alb•n•J • Colombi• x Hurd & McDonald Is. x Monico x Sao Tome & Principe x Virgin lsl•nas, Or. . x Honduras 0 Mongolia t Saudi Arabi1 0 Vir&in Islands, U.S. 
x Algeria x Comoros 

x .... merican Samoa x Congo • Hong Kong x Mon1Serrat 0 Senegal x W•llis & Fu1un1 Is. 

x Andorr.l x Cook Islands • Hungary x Morocco 0 Seychelles x W~lern Sahara 

x Angola • Costa Rica • Iceland 0 Mou:nbique x Sierra leone x Yemc,., 

x Anguilla 0 Cote d'Ivoire • India x Myanmar • Singapore x Yugoslavia 

• A"ltarctica • Croatia 0 Indonesia 0 Namibia • Slovakia x 7.ai1e 

x ""~igu• & Barbuda 0 Cuba x lr;in x Nauru • SINenia 0 Zambi;i 

• Art;tn1in3 t Cyprus x Iraq x Nepal x Solomon lsl,nds 0 Zimbabwe 

() A..~mcni~ • Czech.Republic • Ireland • Ne1heilands x Som;ilia 

x ..... •uba • Denmark • Israel x Netherlands AntillM • South Alrica 

• . .. u\tr.ll;a x Djibouti • Italy x Neutral Zone • Spain Legend: 

• A..istria x Dominica 0 Jamaica 0 New Caledonia 0 Sri Laf"ka 

0 Azerb.i:jan 0 Dominican Republic • Japan • New Zealand x Sud in • Internet 

x 3ahamas x East limor x Jordan 0 Nicaragui 0 Suriname t BitNet but nor 

• 3ahraon • Ecuador 0 1<41zakhstan 0 Niser x Svalbud & Jan Mayen Is. Internet 

x Sangladesh t Egypt 0 Kcny1 x Nigeri;i x Swazil;ind 0 EMail Only 

x Sarbados x El Salvador x Kiribati x Niue • Sweden (UUCP, FidoNet, 

0 Belarus x Equatorial Guinea x Korea (Nonh) x Norlollt. Island • Switzerland or OSI) 

• Belgium • Estonia • Korea (South) x Nonhern Mariana Is. x Syria X No Connectivity 

x Belize 0 Ethiopia x Kuwait • Norway • Taiwan 

x Benin x ralldand Islands 0 Kyrgyu1an x Oman 0 Tajikistan Please ~nd corrcction1, 

x Bermuda x Faroe Islands x lao People's Republic 0 Pakistan 0 Tanunia inlorma1ion and 

x Bhutan 0 Fiji • Larvia x Pal.iu • Thail;ind comments 10: 

0 Bolivia • Finland x Lebanon • Panami 0 r~·· Larry Landweber 

x Bosn•a·Herc~o,·1na • Fr.ince x Lesotho 0 Papu;a New Guinea x Tokelau Compu1er Scienct•s 01'pl. 

0 Botswan.i 0 French Guiana x liberia 0 Par.iguay x Tonga University ol Wisconsin 

x Bou,·e: Island 0 French Polynesia x libya 0 Peru 0 Trinidad and Tobago Madison 

• Br.;izil x French So. Territories x Liechtenstein 0 Philip~ines • Tunisi;a 1 2 1 0 W. 01'f'1on Sr. 

x Sr. Indian Ocean Territory x Cabon 0 Lithu.inia x Pi1cairn t Turkey Madison, WI 5 3 706 

>'. Brunei lJ.lruss3t~:n x C;ambia • Luxembours • :'ol;and 0 Turkmeni.ran lhlGc1.w1Kedu 

• Su!garia 0 Georgia 0 M1cau • Ponug;al x Turks & Caicos Islands f,ix 1 .(>()0·265·2635 

0 Bu•k1na Faso • Germany x Madagascar • Pueno Rico x Tuvalu Include d<>lails, e 1: .. "" 

x Buri;ndi 0 Chan1 x Malawi x Qatar 0 Uganda connections, sit~. 

x C1mbodia x Gibrallat • Malaysi.i 0 Re'union 0 Ukr;aine con1aC11, pro1ocols, !!IC. 

() Cameroon • Greece x Maldives • Romania x United Arab Emira1es 

• C.lnada 0 Creenland 0 Mali t Russi• • United Kingdom Copy1i1hr 0 I 99J 

x Cape Verde 0 Grenada x Maha x Rw.inda • United S1a1es L1wrt11e1 H. (411dwtMr 

x uyman Islands t Guadeloupe x M;u1h.ill lsl.inds x Saint Helena x U.S. Ou1lying Islands 
and rhe rmtmtr Soc 1t1 y. 

x Central .~lrican Republ'c x Guam x Maninique x Saini KilU & Nevis 0 Uruguay 
Unlimirtd ~rmiuion 10 

copy or ust i1 htrtby 

x Chad 0 Guatemala x Mauritania x Saint Lucia 0 Uzbeki11.in granrtd 1ubjtcr ro inclut•on 

• c~iie x Guinea 0 Mauritius x Saini Pierre & Miquelon 0 Vanuatu ol 1hi1 copyri&hr nor.ct. 

J (hona x C1,inea·Riss.1 • Mexico x St. Vincent & GrcnadinM x Valican City S1a1e 

x ChristmJ\ Island x Guyana x Micronesia x Samo.1 • VMl!ZUl'l.1 

The complete lntcrnJtionJI Connectivity t;iblc ;ind map arc ;ivail;ihle by anonyrno11s FTP from: ftp.cs.wisc.cd11 



l "urr~·nt .. 1;1lu' ,,f n•ordination of information -.P.tems 
;mJ ,en·in.·, 

:\t ih Sprin!! t•)'I~ "es,ion. the ...\drninistr;1li\c 
( 'omrnilkc 11n Co-ordination (.-\CC) initiated a 
compr'-·hen-.ih· re\iew of its functioning and methods 
nf work. and of those of its suhsidiary hoJies. Within 
thi" framework. the ...\CC JeciJeJ. at ib April l'N.~ 
,e,,ion. lo estahli-.h a Scni1 •r Le\\.·I Task Force lo re\·iew 
and make n:commendations on the general requirements 
for dissemination of information. the means of 
harmt•nil'in!! the l"nited Nation-. inform;1tion systcms a.' 
wcll <L" the role-. and mandates of the ...\d\isory 
( ·ommil!ee for the Co-ordination of Information 
sy,1em-. (.-\C< ·1s1 anJ the lnternation;il Computing. 
Centre (ICC). 

After considering the report and 
rernmrnenJ;ition-. of thi.: T;t..,k Force l·haircd by the 
ln:·:rnational Tclernmmunication Union (lTU). ACC 
!nok the followin!! Jecisi1ms: 

To Ji-..rnntinue ...\CCIS and to estahlish an 
Information System-. Co-ordination 
( 'omminee (JSC{.') reporting to ACC throu!!h 
i;., or!,!<tnil'<tlional comminee. ISCC will ha\e 
a-. rn'-·m her-. l; nited !'<at ions sysh:m organil'a -
ti• ;:i-, participating in ACC. represented hy 
indi\i<lu.:!" who h;i\e a comprehensiw 
unJersl:m<ling ..r information management 
i .... ,ue-. and rebtcd techm•logies. It will work 
extensi\cly with declronic ~.:ans ... :id will he 
supporh:d hy a -.mall Secretarial. 
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IS('(· is to meet "' !\non as po.;sihlc, hdore 
lhe end of 1•>1n or early in l'N.J. lo finalitc. 
for apprm al hy :\CC. the lerms of reference 
prop1i-.ed hy the Task Force. eslahlish a work 
pro!!ramme and make propmals for lhe 
hudgct for t •>IJ.J.' I 1>1>5. The Sccrctarial of I he 
former ACCIS. lhl· funclioning of which i-. 
lo he continued prnding lhe relevant 
deci-;i<':i-. lo he taken hy t\CC al its nex1 
se"'ion. is lo extend all pos..,ihle a~~islance lo 
IS('(· in the preparation for ih first meeting. 

IS('(· i ... ;tl ... o to unJer1;1ke an e\alu;ition of 
the puhlications·dalahases currenlly being 
pr•:pared hy AC('(S with a view 10 

i<lenlifyin!! tho .. e thal should he purrn..:<l ;m<l 
th<N' th;1l rould he disrnntinue<l. P..:ndinf!, 
lhL' outrnme of this ernh1ation, th..: 
S1•rrL'larial of thL' form~·r AC'CIS i .. to 
proceL"d to the finali1<1lion of the informal ion 
produch whirh ;ire near rompl..:lion. 

Thl' rq111rl of the la'I 'l'""ion of A< ('IS j.., 

rdnrnl hy ,\('( · lo 1 lw !SC'(', lo hi.: L1kL":i 
inlo <1rro11111 in the elahorarion of it.. work 
prop.ram ml'. 

The \tanagcmcnt c,imm. t.:e of ICC is to 
study the pos .... ihility and modalities of 
:mplem-:ntation of the rccommenJations of 
the Ta~k Force con'-·erning the 
lransform~11ion of ICC into an information 
management scr\·ices cenlrc \\ ith a hroader 
rol.: h> pro\·ide information - ha-.eJ scrnces 
on a full cost - recowrv ba,i-... 

As Stxm a.-. plans for the structure and work 
programme of th,~ ISCC arc finali:ted. r~aders will be 
informed in an appropriate manner. 1Sour..:e: .-ICCIS 
.\'nnlt-tca. \'ol. 11. '."o. 4. ~,i\·emher l'N.') 

II. '.\EW DEVELOP\1E'.\TS 

World's fa.'ilest neural computer cbim 

Re...carchcrs al Siemens Lahorat.iri..:s in Munich 
daim hl haw built the world's fa.'itesl and most llexihlc 
neural computer to date. The computer greatly reduces 
computing time for -.imulating anJ de\cloping neural 
networks: the Synap'e I neural computer completes in 
only 15 minutes computer operation-.. that previously 
look a week. In its final configuralion. the machine will 
he twice ;L'i powerful. The core of lhc computer 
comprises eight speciai chip' g.:;ired to matrix- ha.'l:d 
c:imput;1tion-intensi\e operation' in n.:ural networks. 
\bnufactur.:d in ;1 1-mino'l C\10S process. the 
h7 mm~ ASIC has h lll.llllO transistllr' cap.,hle of 
performing around SOil million -.\naptic weighting .. or 
mul!iphcations and ;sdditions a second. (Source: 
Mikrodcktro11ic. !\fay. June Jl)l).\) 

STM goes multi with smart I<· tcchnolo1is 

SCiS-Thom,on !\1icrodectronic, (STM) has 
mo\ed furthcr down the palh of pulling the <lJta 
proces. ... in!! ;ind memory function;. on chip with the 
power functions. The key lo the company's ;.marl 
power IC devclopn:ents i'i a technology S< iS-Thomson 
has duhhed BCD.'. 

The BCD (Hipolar 1C'\fOSd)\fOS) technology 
combine' lhe high density ol ('MOS with ;he high 
precision analo!,! of hi polar an<l the ... uperiorit y of 
D\fOS in high voltage appliral ions. 

Wi1h ih BOH generation STM will '"on put an 
I\· hit microcontrolkr and non - rnbt ilc EEPR0!\1 
t..:chnology on the one chip. It al .. o ;1!1ows for the 
inlq.:ral ion , ,f fully i>olatul J>MOS I rittl.._i,lors with all 
the conlatl~ on lop. 

STM h,,, pmdun·d whal ii call .... 1 11.:rhnology 
demon,tr;1lor chip, thl· llllXI, which it i, pr1:d11cinµ. in 
... am pk' on a 1.2 mirriin proll'"· Thi' i ... a dn ile which 
combine~ a 'inglc till \' .'>marl powl·r d1ip. an H·hit 



microcontrollcr and full H- Bridge OMOS power stage 
with 0-.-1.:rcum:nt and ovcrvoltagc fcaturco;. 

lndudcd in the de\'i1.:e arc the microcontrollcr. 
t.-1 Bytes of RAM. parallel 1/0. a watchdog timer and 
clod O!>cillator. Addrc~o; and data lines arc pro\·idcd for 
external program memory. 

The dc\'icc al<.o includes a pin connected to an 
on -chip tern pcraturc sensing circuit. This can be used 
to implement smart power management schemes where 
the power output is reduced gradually to keep die 
temperature within limit-;. 

The H- Bridge power stage consists of four 
\·ertical DMOS pow.:r transistors each with a 
drain-source on-resistance of 0.3 0. A built-in 
capaciti\'e charge pump ensures that the high side 
switches arc dri\'en correctly by providing a gate rnltage 
higher than Vd when iln ON state is required. 

The device also contains an m·cr current 
protection circuit which prevents damage due to output 
short circuits to ground. The over current level can he 
chosen by changing the value of the external sensing 
resistors in series with the drair. of the upper switches. 

Every time an o\·cr current condition occurs tht· 
transistors arc switched off. The condition remain•, 
until the input signals arc reconfirmed. (Source: 
Elcctro11in Ucckly, 27 Octoher l'NJ) 

Drawing a blank 

The papcrle\.\ office is not a dream, it is a joke. 
Today more gadgets arc devoid lo spattering more 
p;tpcr with more ink than c\'er before. At last a 
Japanese manufacturer of office equipment. Ricoh. io; 
trying to re\'Cr\e the I rend. It has de\'eloped a machine 
that takes in printed papcr and spits out clean ,·1hi1c 
sheets. The age of the recycling non-violent shredder 
may he ahoul lo dawn. 

Mosl photocopiers. laser printers and plain-papcr 
fax machines make their marh with a hlack powder. 
known as toner. which is melted onto the surface of the 
paper. The new machine sprays on a chemical lo l<x1sen 
the toner\ grip, applies a lillle heal and then uses a 
sticky roller lo pe··I •he toner off. 

Using this technology. a single shecl of paper can 
h1: recycled IO or 20 times, d1.:pending on its durability. 
And as well as eliminating bin\ full of waste paper, the 
machine could silence the shredder. Anyone concerned 
.:1•out secrecy could erase his mes.<.age rathe1 than 
. ~duce ii to tangles of shredded paper. The rcsuh 
would not fool the experls in a forensic lahoratory, hut 
it might well suffice for low-level s.:curity. 

- ~ -

More work is required. The prototype cleans 
only three pages a minute. Ricoh has yet to show it can 

mak1.' erasing old pap.:r chcap<.:r than buying new. And 
only th.: toner is r.:nulvcd: th.: machine c;mnot wip.: out 
marks made hy dot malrix print<.:r:-. o~ th.:rmal-pap<.:r 
fax machines. Pcn strokcs and impre,si1•n:-. maJ.: with 
ordinary printin!! presse:-. ar.: also immun1.'. This m.:ans 
that text or figur.:s prrn.luccd with a ht,1.·r printer could 
he <tllered. but lcl!erh.:ads and signatur.:s on the same 
piec<.: of paper would be left intact. (Sourc.:: Tlw 
Enmomist. 2X August !tJ<I.~) 

Will the dcctronic not.:pad write its \\;1\· 1.1 the top'? 

Electrical shops arc beginning to fill with tht~ 

latest gadget for the t.:chnology obses.,cd: pockct-siJ'<.:d 
computcrs that you writ.: on with a p.:n and lh<tl c<in 
send faxes of your notes as well. But rnnsum.:rs will he 
caught in a familiar tr;1p: manufactur.:rs cannot agn·c 
on stJndards so each of thcsc personal di!,!ilal <L'i.'>istanls. 
or PDAs. will ha\·e a differ<.:nt sp.:cificalion and need 
differ<.:nl softw.ire. 

Th.: PDAs aim lo mimic person;al organi:rers hut 
imtcad of paper or a keyboard they ha\'e a liquid
crystal screen and a special p.:n which m;1kcs electronic 
ink appear when it touches the screen. 

PDAs can storc scribbles and !-.kdches ;1s ima!!c" 
and turn handwriting into type; they all become morc 
accurate as they become ;iccustomcd lo a per-.on\ 
writing. 

Each manufacturer hopcs its "p1.:cification will 
.:\'Cnlually hec,1mc thc de facto sland;ml. 

One of the mos! allraclivc fcalurc" of PDAs will 
he their ability lo communicate. cilht:r through a 
tclcphont: socket or a mobile phone link. Both Appk\ 
and EO\ PDAs will he sold with ;.m elt:ctronic mailbox. 
\\ hich peo;'lc can st:nd text messa!!e~. ::: ;:n:.! r:.:trit:ve 
message~ from anywht:re in the world. 

Apple says its Nt:wton will incorporate a cellular 
phone in t<N-1. But standards for cellphones vary 
around the world so PDA manufactur..:rs arc holding off 
finali1in!! their design'>. 

Ultimately. PDAs should hc ahlc to tap into 
offict: computers and databases from anywhere. Appk 
and Amslrad plan to install a receiver for the Amt:riGin 
global positioning '>yslem satellites in their models. 
so the i'DA will tell you where it j, and displa~ a 
map of the area. (Extrach:d from .\'ell' Scil'fllisr. 
.1 April I 'N1) 

J"iny tools build micromachinc ... 

Much has hccn wri1tcn about the promi'>c of 
microm;Khines. A less p.lamorous lopir is the tool'> 
which must he developed to as~cmhlc such de\'iccs. But 
functional microlools arc a prnt:qui'iitc lo any futurist it' 
!\Ccnario that ha!\ micromachinc.~ rnursing through blood 



n:,-.ds in ... carch of cholesterol and other harm fol 

... uh ... tann·s. 

At the Uni\·crsity of Tokyo. a learn led by 
Ma.-.ayuki '.'iakao h;L\ devc:lopcd a set of four 
microloob. - three for gra.<;pin!! and one for car\in!! -
which c;m he used on ohjet·ts that arc smaller lhan 

mm in SGtle. 

The micro carnng. lool u ... es a long. narrow 
needle ma.k of lllngslen anJ cuts hy means of 
ultrasonic vibration. 

The three g.r;L,ping loci ... differ in the method 
th,·\ use to g.rah hnld of ohjccts: air sucti•m. 
ckctrostatic force ;md lhe ... urface tension force of 

liquid. 

The air- ... uclion loot combines a narrow gla.'' 
tu he (inn..:r diameter of 0.1 mm) with an air pump. The 
suction force draw,, the object to the tip of the ghL"-" 
tuhc. \\"h.:n the suction i-. stopped. th.: ohj..:cl is 
rdeas.:d. 
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The surface ten<on tool ;1lso makes use of a 
hollow glas.., tuhc. hut this time it is filled with a liquid. 
The surface tcn ... ion of the liquid at the tip of lhe g.la.<;s 
tube is strong. enough to fix the object. To rek<tse the 
object. a light i ... shone on the tip to evaporate the 

lit1uid. 

The electrostatic tool creates an electrostatic 
potential between the 'land on which th.: object sits and 
a needle-like protrusion al the tip of the tool. The 
ohjecl ... tick-. lo th..: tool until the cl..:ctro ... tatic force is 
r..:m11\·1.:d. 

In pr act ic..:. I hes..: m icrotool... arc more 
tnmpl!rali:d to op..:rale than the above cxpbnation ... 
'lll.!l.!esl. mainly b..:cau ... L" oncl' picked up. sub-millimdrl· 
ohj,Tt-. ;1rl· more difficult to rclea'..: than normal-scale 
ma!l.'riaf.... 

Thi: '.'iakao t..:am has 11\..:d microlools lo grasp a 
IU x 11.7 x O.<> mm rnbic obj.:cl. and lo carve hole ... 
simil;1r to th..: l"y..:s found on die.: in a 113 mm rube. 

Thi: rl-sl·;irchers plan to Jevclop a numher of 
olh,·r microtools. Work is alr.:ady undL"r way on the 
d1.·'il.!n of a mirrolathc ;md a microdrill. The ultim<1ll' 
.L!nal i ... 111 d..:\dop a mirrmcah: ver ... ion of the machininl.! 
n·nrrc. wlwr..: a l;1r.l!c number of mirrolools of different 
I y p1.·., and di f frr,·nr function' can h,· interchang.:d a' 
required fl'r rontinuotl' .. machinin!! and fabrication. 

\t;cropron:"in!!, i ... not complctdy new. In fart. 
"cmirnnduclor rnanufa..:turers ilfe already proce,sin!!, 
materials al the suhmicron kvcl. lfowen-r. in lhe'c 
application,, the object bein!! \H>rked on is rcJ.11ivcly 
large and l';"y to fix in one place. In the ca.,c of 

semiconduct1Jrs. the work takes place on a silicon wafer 
that is more than Ill cm wide . 

Fabricating a micromachine is diffcn:nt. H.:rc. 
the .ihject h.:ing \\orked on is of sub-millimetre 
dimensions. making it difficult to fix in a stationar~· 
position. let alone prnc.:-.. .... And at this scale. th.: df.:cts 
of static dectricity anJ the \i:-.rnsity of liquid-; suddenly 
take on major significance. 

Semiconductor fahril·ation ha.,ic.1lh· inn>lws the 
deposition and the etching away of thin filrr.< in 
prcdct.:rmined pallern:-.. so hllle mowm1.:nt of the :-lhject 
is required. In contrast. parts need to he m<wed around 
anJ a<;...;o:mblcd to fabricate a micromachine. The t<xib 
and technique ... needed to accompiish this ta.'ik arc just 
now being rescarched and dc\·dopcd. (Source: .\";kkei 
Jfrckly. 2X July 199.\) 

Boun<l;ary clement softwan: speeds structure analysis 

C.:ntury-old math.:matical formulation.., not 
prcviou ... ly thought to ha\·c rommercial utility ha\·e kd 
lo the development of an analysis method now being 
used in complex engineering problems that may im·1•h"e 
sire"' analysis. heal transfer. fluid analy ... is. or the 
yielding and cracking. of solids. 

The boundary clement method functions on the 
premise th;tl any homogeneous region of a system can 
he analy:..ed hy being suhdi\·idcd into sections consisting 
only of o;urfaces. not so-called whole-body or thr.:c
d'mcnsional clement.... By calculating the surface\. 
Pr<1~·•11I;• K. Banerjee. professor of civil engineering al 
the Stale Lnivcrsity of !'cw York (SlJl'\IY) al f>uffalo . 
.:xpl;ained. predictions can he mad.: about a sy•acm·, 
inh:rnal behaviour. So instead of making time
consuming volume calculations. the method solves ·'[) 
\Illume pr11hlcms as 2() surface problem .... Although th.: 
houndary clement method invohes extremely 
contplic;iteil mathematics. it is easily accommod;ated b~ 
dc,ktop worhtation'. 

In 1•1•10. !\ASA. which parrially funded 
B;anerj.:e\ cfforh. publidy distributed hi.., research 
,oftw<1rc through ('o-.mic. the technology lrano;fer arm 
of the Dcparlmenl of Commerce. While other 
boundary dcm.:nl soft war.: packages exist. the codes on 
which Banerjee\ software is based arc still the only ones 
;I\ ailablc lo the public. 

Ranerjce and hi, n11lcagues al th.: univcrsit y an: 
now applyin11- the houndary clem,·nt method to 
computational fluid dynamic-.. <1nd to composites. 

To provide ... upport 'ervicc' rditcd lo thl· 
re,carch ,oft ware. Banerjee created a boundary clement 
,oftware package th;;t he distributes throup.h the 
Roundary Element Software Technology C'orp. (Source: 
Comp11trr. Cktober 1'111."\) 



Pla .. -;tic pa ... ·ka!=-1.'J :i'luiJ cry-.tal Ji-.play' 11.U)-.1 
ar\.' ahout to mak\.' a comd1ad.. :\ r\.''-\.'nt -.1uJy of 
I:' Japan'-~ Ji,play manuiactur\.'r-. hy th\.' !\.,\: T ln-.titut\.' 
ha' -.hown that low -o·-.t pla.,tic LCD-. with gr\.'ata than 
1112~ x 7t>.'\ r'-""llution will he wmmacially J\ailat>k 

by 1'1<17. 

. Ill -

Although the pla.,tic LCD wao; fir.I J\.'\dop.:J in 
th'-· t•l:-\11-., plt,tic Jc\ ic\.' technology i.-; curr\.'ntly well 
hchir.J tha! of gla.'" sub-.tral\.' LCI>-> with 1mly small 
h-1 x .'\2 Jot Ji-.play-. ;nailablc. 

J.1panc-.c manufactur,·rs ar\.' pianning to inwst in 
the process technology which will mak\.' t'"'11 x -ISO 

pla.,tic LCDs pos.\ihl\.' withir. two years anJ by 1'1<17 
pla.,tic Je\ic..:s with 102~ x 7hX r'--solu(on. ISourc-=: 

E!t-ctronin l1(•1•k/r. 27 <ktohcr 1'>'13) 

Zon\.' lao;cr 

AT & T Bdl Ltboratnries ha.' maJe a sci i -
focusing scmic mJuctor la.'iCr. which d1~s not require a 
l.:ns when used in optical fibre communications sys1.:ms. 
The de\icc. known il'\ a mne la...cr. Jiffcrs from 
tr.1ditional \.'dgc-cmitting. la.scr diodes hccau...: it emits 
th\.' light \Crtically insteaJ of hori1'0ntally. The \ertical 
GI\ it y g\.'om\.'lry la..c.. in a transverse moJe which 
rrnJuce-. a fr\.'-.nd lens dkct. The :-.tructure of the 
b .. cr com.i'l'\ of mnc' ...:paratcJ by ion -etch..:J trench.: .. 
The fncu .. ing action Jeri\e .. from a ll\ll degree pha...c 
;.hih bct\\cen the output., ni different mnc... The 
output is -.imil;ir to that of a fresnd len<.. (Source: 
flt'(tronin Ui·t'k/L 27 October l'N.'\) 

Thorn rc...:.irch i, mu .. ic to the car-; 

Rc..carcha .. al the Cent rill Re~arch Laboratoric .. 
WR LI of Thorn E\11 claim to ha\e finally cracked a 
problem which has baffled ;iudio en!,!.ineer .. for 1m:r 
211 year .. - how lo make n;1turi1l ,terco sound recording.s. 

The rc .. ult of the thr\.'e-yeilr project. St:n'\aura. i" 
a rack of 24- and .'\2- hit real-time di!,!.ital .. ignal 
proce'i.,ing h;1rdw;1re and patented sof('.1.are which 
enhance-. -.tereo 'ound to produce what CRL\ principitl 
'\Cienti-.t Ala'\t;1ir Sibbald called .. an accurate i!Ural 

picture". 

The aim wa~ to o\crcome the ilftifici;1lity of 
lraditional ~terco and to do it with a recorded .. ignal. 
which can he pl;1ycd on a -.1anJard CD -.y .. 1em with two 

'Peaker .... 

The 'Y~tcm u'c' an artificial h'-·ad mirrophon.: 
confi11-uration fir .. t pmpfN:tl in the 1'1110-. hy ''icnli'h ;11 
IJl\.1. Wh;it C'RL h;" 'llf(ccdcd in doin,.: j, lo dcn·lop 

thc r'-·;11-lime "i!!nal procc"in~ 'Y'lem, whirh c.m 
char.irteri1c ;ind then compcnsalc for thc featur.:' of thl· 

.... ,unJ. \\ hi,·h ,·r1.·.11c di-.1orti.1n w hcn h,.,rJ I>\ th ... · 

,t ... ·rcoph,1ni ... · hum.111 h1.·;1ring 'Y'km. 

If \llU l.n11\\ the fr ... ·'lucncy anJ ph.1..._· .-h.ir.1dcr 
,,.1i ... · 1>f th ... · ... our.d' h1.·.1rJ hy th'-· c;1r. y11u .-.111 mn .. kl thc 
,ligit;1I r1.·1.·,1rJing t.1 prt•JUC\.' th1.· CPrrect ._.1unJ p.1tkrn ;1t 
th\.' .. p.:alcr'. Tw11 k.1tur\.'' n ... -.:J tu he '-·omr-.:n ... JtcJ l••r: 
what Sihh.1ld calkJ th.: twic\.' thr11ugh th.: c.1r dfcct: 
and cn,...,talk hct\\e\.'n lhc car-.. 

In orJcr to rcplicille thc ilclu.11 .... 1urc .. · .... •unJ 
pallern ri:.-ci\cJ hy the hrain. the CRL "Y'h:m J1g.i1ally 
.-omp.:n,.;ah:' for r.: ... ir.JnC'-"' anJ J,:l.1y ... \\ithin the c 1r. 
(Source: Elffrr1Hli1·s lli·.·HL -:_7 (ktohcr l'l'l_\) 

T elccommunicJtio!ls anJ computer :echnol1igy 
~e li!!ht a.' th.: fa.,k-.: carrier of mform;11i.m. 
Rc~·arch iahtlratoric-. ar..: compctin)! ior n\.'\\ mdh,,J-. 

for intdlig..:nt ima)!c rcoigniti1>n "Y't'-'m" ;111J for 
optical ~ig.nJI proces.,ing. Double-digit g.mw th r;11.: .. 
indi.:Jt.: that optockctwnic .. i-. ;1 techn. •l11g.y of th\.' 

iuture. 

T11J.1y ·, tradition;1I ima)!c r\.'n1~111t1on ... ystem!> 
trail behind the ..:: • .: in th.: ability tu rnnc..:ntnlc in ;1 
wide ,i..,ual fidd 1m what i~ important al the mom'-·nt. 
Pre\iou .. cam.:ra-computcr comhin;1tion' hrc;1l. ur a 
pi..:turc into poinb. They 1.: .. 1 arounJ .:;,..·h p11in1 f.ir 
change". Thi .. aw kwarJ and complicatcJ proc.:,, i-. ticd 
to an immen..c flood of information. H mo\·.:menh ;ir'-' 
lo ho: indud.:d a.' well. it r;1pitlly pu,h..:, "!:!·'i"'' thc 
limit.. of P'"-'ihlc comput;iti1m;il .. pccd ... 

Thus. one dcmar.d on re...:arch j.., to reduce d<ttil 
through preliminary information "-·kcti.m The 
ckctronic imitation ,hould function ju .. 1 like the eye. 
which in con .. t;111t communication r..:c..:i'e' from th'-· 
hrain the aJ\;mta)!e of focu .. ing. and th1..11 only p.t'\.,iO!! 

on par1i;1I information. 

The dirl'clion i .. clear. •l' the h.:ginnin~,. indic;it.:: 
a .. retin;1- .. witching circuil" with a photo.lioJ.: matrix 
might p;L'-' on information only from the image or 
malrix doh, whi .. h .. ignal ju~t reque,ted inform;1tinn. 
Th;tl coulJ h\.' ;111 m11v..:me11t" 11r only mt1\..:rnenh in a 
potrt of thc \ i-.u;il ficlJ. Sclf-ch;mgin!! c11n111ur,, ... urface 

'tructure' ''r colour' could abo he su .. n ,ign01lo;. Initial 
chip' whirh imitillc the inJi\iJu;1I func1i1in' of the 
r..:tin<t h,l\c h..:..:n J'-·\elopcd hy the C.tlif11rnia ln .. 1itut..: 
of T echnolo~y. nu1 1hey only recogni1.: l·i1hi.:r rnntour .. 
or moveml·nh or •h;1ding,. 

Th.:re i"' ;1lrc.1dy a w i,h- li,1 lor .1pplil'.1ti11m 
licld... Thin!!" like cb·tronii.: eye' for pro<lullion 
monitorinl( .ind 1r.1ffic routin!! 'Y'''-'m'· for 
l'll\·ironmi.:nt.11 prnlt'dion and minim.illy Ill\ .1'n'-· 

.. ur)!ery r.m he ima!!incd. (L xtr;Kkd I rom ln,;c11il'llr 

l>i~nt, .lune l'l'H) 



lurr,ntl~. thae i, compdition in '':ience ior 
h!!!h·pcrlorm;mc,· optodedrnni1.:s component-. al k1w 
pric,~. The J,·n;1 l"raunhokr r,~ar~her. want !n he 1>ut 
in ho.II \\ ith the intcg.ration of pol\ mer' ;ind silicon. 

. II . 

Prnfc,._.ir Karthe. the head of the Fraunhofcr 
hi-.titute for .-\pplieJ Optic~ ;inJ Lig.ht Eng.in,-.:rin~ in 
J,·n.1. i, thinking. in ;1 wol. eakulating. way of thing' 
d·r.c .it hanJ. '"ch a' tdccommunic;llion:-. or CD 
c-tuipmcnL With thc humfrcd_, of method,, u~J tod;iy 
in thc micnr.tructuring. of ~miconductors. new 
r:uterial' coulJ ;il-.i1 he 'kilfully nc;1!cd and. thlL,. 
lPl;1lly n,·" ph\',ic1I df.:cb. Prof._,,or t\.;1rthe goc'> far 
"'-·~nnd 1h,· pur,· dircc!ing. of ligh!. He is considering 
Ji\·i,ion ;mJ o•mhination. modulalion and ;implifica!ion 
i;f ligh! \\ i1h new material' and com hi nations of 
m;1tcri.11'. E \ erylhing. could thU'; hccome more 
pr.iduc!ih· and mPrc re;t'°n;1hly priced. 

The J,·n;1 Fr;1unh1?kr r,·.,..·;m·hcr' arc !hcrcfnrc 
coun!ing on ,ilicnn and poly mcr': ma!.:rial' which arc 
pr;1ctic;ill~- pr,·Je.,!in.-d for m.t.'' application;._ -We know 
from chip pniduclion how lo handle ,ilicon. wha! 
,h.ir;ict.ri ... ti•·, it h;i., and how it rcacls to the \·arious 
'l.:f'' of produl'lion·. Kar!hc explain;._ And polymer. 
h;1\c simibr merit:-.: rh .. ·y arc c;L'Y 10 produn:. arc .. ui1cJ 
for chc;ip m.1,, pniduc!ion ;tnJ arc c;L'Y lo h;mdlc. 

\\ork .in the .. ilicon- poly mer' comhinalion 
m;it.-ri;1l i, hcir:g. l-;1rricJ out in ~\-.-r;1I rc,e;irch 
in ... tituk' in Cierm;my. The R\fFT (FeJer;1I \fini ... 1ry 
for Rc~arch ;mJ Tcrhnologyl and !he EC (RACE 
pro!!r;1mmc) oir .. · ro ... 1.:rin!! the mo .. 1 promi .. ing \l.ork. 
The Jena ln ... 1i1ull.· i' the only h;iunhofcr ln,lilule 
in\t•hul in !hi..,_ 

Thc ln,tilul.: c;m aln:aJv o;ho" •.omc rc,uh:-.: 
pol};1cql;1k. polycarhon;ik. pol~;1midc ;mJ polyimide. 
lor cx;1mpk. ;11lcnu;1tc oplic;1l wa\e<, lo ;1 \cry small 
c\knl. ~ome of the": malcria!:-. h;ne .. upcrior clcclro· 
optical rh;ir;u.:h:ri ... tic, ;mJ r;m ;1lr.-aJ~ compelc \l.ilh 
'urh m;i11.:ri;il' '" lithium r.ioh;ite m li!!ht modulator' 
;ind PptiG1l ,\\ it..:hl.''· 

Th,· Fr;nrnhnlcr k;sm j, nlO\ inccJ Iha! thev "rl' 
on thc ri~hl t r.1 .. L II \\ill h..- P'"'ihle to produce 
inll"~r;11l"d np1ic.1l pol~ m..-r romponcnh wi1h 
rnn\l·ntional mouldinl! and inj1:ction moulJin!! ;1! 
,·,tr .. ·md~ lo\\ pric._·,_ \\hilc li1hium niohate ,witche' 
r;m h;1rdl~ hl' oht.1incd on th,· \\orld m;trkct for und.-r 
~-'·flllll. Pro1-,·"or K;irth .. · .. ·nvi'i''"' the price of futur.
pol~ m .. ·r '" itrh .. ·, to h,· und .. ·r D\f 1110. 

Th,· ... ilirnn·pol~mcr' rnmhin;1tion material j, 

de,tined no111nly for '"itrh1:,. Th,· re,earrh,·r... in Jcnoi 
h;ivc k'll'd 1h,· mo'I ;;iri .. ·d hyhrid romponenls_ One 
ol 1h,·m: polnn.-r \1.,1\cguidl.' romponenls (hranching 
ck-m,·nh. l.111 in·'· r1111pkr') whirh \\l.'rl' ink)!rared inlo 
a 'iliron 'uh ... 1r.1k. The n,·xt ''·•l!C i, lhc mdu,ion of 

gallium a~nide LEO... and proce,..-.or chip-. with 
inll'!!r;ilcJ ,ilicon photo rccci\l'r.. (Source: lngt·nfrtir 
D1gnt. Jun.- 1•1<1_,) 

< ila'' fibre chir 

Oplic;il- fihr.- cahk .. c;irry Jara mer long and 
mid-range J! ... rann~ al a \cry rca'4.mahlc C1i-.L On.-
weak poinl i' ... 1ill 1hc conwr.ion of the ligt:I pulo;c inlo 
cleclric -.ignalo;. .-\ lkrlin scicnti't wanh lo put oplic-. 
and elcclronic-; togc!hcr on one chip. 

Dr. Herwig Kogclnik is forcca. ... 1ing ni;.y lime' 
for the optical· fibre indu,try. The direclor of the 
photonics r .. -...carch lahoralory al AT.l.::T prnmi .... ~ a nc\I.. 
enormou;. markcl for !he field. 

The .,ucce'i.'\ heralded for long slreh:he' ha..;, long 
cxi-.1cd for op!ical · fihrc cahk-s for long dis!anc._-;._ They 
arc cheaper than copper connection.. and. o\·cr 
in!crcon!incntal s1rc1cht.~. c\·cn more cconomical 1han 
.... 1clli1c communica!ion. In the 11pinion of Kogclnik. ·a 
lc\-cl ha-; bt.-cn reached: in pmduclion tcchnoltJl!y 
·which makt.-s the lransminal of informa1;on hy means 
of lig.lll compc1i1iw and ~non superior .-wn for shor! 
dislancc.,·. Ho\'\.'':\'Cr. !here is a c;ilch here: !he 
cquipmen! lcchnology for con\·cning light into electric 
.. ign;il" is s1ill 100 cosily. Thus far ii ha' hcen n.-n~..ary 
10 ha\·c a '\Cpara!e lighl -directing di:-.k of glas.-. for 
incoming. wa\cs. photo diode,, for !heir comcr,ion into 
electric sig.naL.-. and other components which prnrc"' and 
inlcrpret !he signal .... 

Profc,"'ir Kbus Pc1crmann. 1hc acting Jircclor or 
!he ln .. 1itutc for Hi!?,h-Fr.-quency Tcrhnolo~y of the 
T cchnical l; nivcr~il y of lkrlin. ha.' long. hcen conci:rned 
with joining gla..-.., and .. ilicon. If Iha! c;m he Jone on 
on.- rhip. ii i .. an ;idvanlage 011! only in !.:rm.._ of 'pace 
and co't hu! al'o ii p(u, for qui1lity. 

Pclcrmann i' in any ca~ convinced !hat h..:rcin 
lie" the altcrnati\"c lo malcrial 'Y'lem"' mJde of gallium 
;1r,enidc or indium phosphide. which arc m-crly 
complic<ttcd and loo cxpcn\ive. lfowe\Cr. the~ 

material .... do ha\·c lhe advanlagc that !hcy pcrmil 1he 
reconwr .. ion of ckrlric \i~nal' into li)!hl pul;.cs. Bui 
'ilirnn i' ;1\ailahle rclalivdy cconomic:;1lly from lhc 
li1rgc · ,c;1lc production for microclcclronir,. 

Ther.- i ... 'till ~omcthin~ else to he '"id for silicon: 
ih rnupling to opli.:al fihre could offer the added 
ch;mce for ii lo remain the prinripal m;1terial U'\Cd in 
microelectronic\. Thi' would he p1Mihlc hee<1U'\C .,j(icon 
j, tran .. p;1rcnl for lhe infrared li~ht carri.-J hy oplical 
fihre. 

Si~nal ;11tenua1ion Joe:-. inJ.-.-d c;1u'e prohlcm<, al 
th .. · lri1n,ition from )!Iii'-'- lo 'ilicon_ Whill' the lo~-; or 
li!!ht in the fihre j, le'\ th;tn Ill per .:.-nt pcr kilomclrc. 
it j, 'i~ni firantl~ hi!-\hcr in .. ilicon. Thi., can c:au ... .
diffirnltie .... even if lhl' optir.11 inform;11ion at !h: end or 



th.: .. :11mmunic;1ti:•n Ji,tan.:.: 11nh h;'-' t11 11\1:r~··•m.: 

centimdr ... , in the chip,. 

P.:i.:rmann ,u;.:TeeJ.:J: .1 lowcrinl! lh.: ;1lll'nuali11n 
in 'ilic.m t.• :...,, 1hJn Ill p...·r c.:nl p...·r c.:n1imdr•:. T11 Jo 
1hi,. l!ernunium j, Jiffu...:J in111 th ... · 'ili,·nn chip in 

.. 1rir'-

. I~ . 

If Pd.:rmann .. un·e.:J-. in unitin!,! th.: prn·..:e-.,in~ 
of 11plical anJ d.:ctric sil!n.11, on nn.: chip. it wnulJ 
pnn iJ.: ,.._.\.:ral ;1J\anlag ... ·-.. fir.-t. th.: error liahi!ity of 
th.: sy-.tcm c11ulJ ~ .. uti..1ant;a1Iy r.:Ju ... ·eJ anJ the 
opcr;1tin!! 4u·1Ii1y inn~a....-J. S...rnnd. with 1h.: U°'' of 
... ind.: comp1m ... ·nt.. th ... ·r.: \\oulJ n.l lonl!...-r ~ th.: h:ry 
co,lly 11ptic:1l aJju,lmenl. ln,katl. ma.'-' production 11f 
1h.: 11pl•"-·k...-tr11nic chip' \\ ith th.: t.:chn11l11gy of 
rninoekctr11nic' \\ould h.: ('C"'ihk. In th.: enJ that 
\\ould h ... · h.:n.:ficial lo th ... · ecm11mic ndworkinl! of 
c111nput.:r 'Y'km' \\ith optical fihr.:-.. 

Th.: con,1ruc1i11n nf inl.:llil!.:nt n.:lworks m.:r 
c •pl ic.11 · fihr.: ..:;1hl.:-. in local area' would hrin!,! 
'uh-..t;111ti;1l l!ain!'> in spc.:d and <:\t:n incluJ.: houo;chold,_ 
Th.: l.;;1p forward to n.:w 4u;ili1y and qu;mlity in 
t.:1.:..:ommuni ... ·;ition would h...: P'"-'ihl.: and ;iffnrJahl.:. 
tlo\\l.'\.:r. P.:t.:rm;mn c;1kulat.:-. that a ll.i25 m:n thi.:k 
c>pt ic;il · fihre ..:ah!.: c;tn ;icc.:pt .~11.(IOIHI to 

.tllJIOtl tdephon.: channd'. a Ill mm copp.:r co;ixial 
c;1hk nn th.: 111h.:r h;mJ only ahnul 10.000. :\nJ the 

limit i' far fr11m h.:inl! r•:.1..:heJ. (Sourc.:: l11Kt'flic11r 
Dignr. Jun.: 1•1•n1 

l.m' thre,holJ huri.:J·hd.:ro,tructur.: :\ICia:\-. laser .. 

:\ 'tudy of low thr...-.. holJ Cia..\o; CiaAlAs BH 
l.bcr' i' rqmrt..:J hy -.ci.:ntist.• ;ii the ln.,titut.: of 
S.:m iconductor~. CAS, and th.: ;'l;at ion al I nlegrat.:d 
Optod.:ctronic' Lahoralory. Beijing. l',ing an LPE 
'Y'h:m. LPE growth of a DH (Jouhlc hctcro.,tructurc) 
\\,1fcr anJ I.PE rq?.rowth of a BH wafer wcr.: 
pcrform...-d. By op1imi1<1lion of th...- .. 1ruc1urc Jc.,ign and 
improwm ... ·nt in proc..-.. , technique. th.: a:xpccted 
pl'rformanc.: of low thre.,hold current was ;1Chic:\t:J. 
Th ... · hroad ;irea lhrc:.,hold cum:nl dcn,it\· of 1hc: DH 
wafer is gl·ncrally in :he r~nge of 800· l.11110 A cm

1
. 

anJ lhl· lowe-.l i:-. f17:'> A cm-. After the LPE regrowth. 
the thr.:shold current j, lower than Ill mA. and 1hc 
lowe'I j, .i mA. This is one of the lowc~11hrc,hold<; for 
;1 DI I 1;1:-.:r diod.: yel n:portc:d. (Source:: Clri11n1• 
lotmwl 11/ Scn1ic011d11rron. July 1'>'11) 

,\luminium nitrid...- parka~l''-

T1!!>hiha h;L' den:lopc:d an aluminium ni1ridc: 
I :\I'.') 'urface · mounl 1 y pi: pin !!rid array (S\1 ·PC iA l 
pad'"!!'-" 'uitahk for cmitkr·coupkd lo!!_ic (EU.) 
dc:\ic .... , that opc:rah: al \l·ry high 'peed and hif!h 
rr.:qucncy. Thi· p;11;b!!C "1ti,fil·~ the: rcquirc:menh for 
hoth a ~mall para,itic dfrct and low 1herm;1I rl·,i~1.1ncc:. 
In addition. the: compact conri11-ura1ion ohtaineJ hy 
mean'> or a cavil y ·up ~I rucl ure rc~ults in ;1 shorter 'i!!nal 

Jd.1~ lim,· 1'1.m C<''1\l·nti,111,1l .1!umin.1 p.1, l..;11!1.> \\ h,·n 
mouni...-J on a nwlh.:r prinll'J \\ irinl! h .... rJ 1P\\ Bl. 
Th..-x .1J\.1nt;11.:,:,. .ire re.1liA'J Jul· 111 1h.: '\ n ... ·rl!i'tic 
dkct ,,f 1h.: hil!h 1h ... ·rm.1l cc•nJudi\ ii\ ;mJ hich 
.:kr1ric.1l r ... ·,i,li\il\ .,f .-\I'\ c ... ·r.1111ic,_ (Snur.-.:: f,"l11h.i 

Rd>_rn. \b~ l'l<I_;) 

.·\ pnl'umalil-.1ll~ dri\en c<'nh'\Pr '~'km 

Je,ic_nt:J 111 lran,pnrt .ind P'"i!i1111 e\lro.:md~ ,m;ill 
ohjc:..:h h..L' he.:n dc\clopell hy ;, l!r"up ;1l th ... · 
t·m,cr.;il\ of Tokyo\ ln,lilutc 111 lndu-.trial 

Scicni.:l''. 

Th ... · l!roup m.iJ.: 1h.: pn1101y p ... · ;1., p;1r! of .1 \\ iJi:r 
effort lo de\dop practic;1l tool,. for lhe fahric;ition and 

manipula1ion of microm:ichinc,. 

Thc prototype n>n\.:yor :-.y:-.1.:m C•lll'i'l' of a 
-.cri.:, 11f 11_; pn.:um.1lil·ally dri\·.:n actu;1t.1r- 'PJCl'J ahout 
2· _'\ millimdr.:s ;ip;1rl ''" a :-.ilirnn h;i..c. Ohj.:cl!> .ire 
mlJ\c:d around hy conlrolling the flow of ;iir hlow:ng up 
from h,·nc·;11h the h;L-.c. 

To m;1ke the de\ice. the !,!fillip fir,l Jrilbl 

"-' rcclanl!uf;1r hob. in the .. ilicon hJ-.c. each hole: 
measuring l:0.0 x SO micron,_ E;ich 11pc:ning w;1-. 
rn\er.:d hy a 1hin film of polyimiJc \\ilh ;in ...-11.:clrnJe 

;11lachcd :il .:.:ch end. 

Re.,iing ahm·c the hol.:'. lhc'e film, ;iCI J.' \ ahc'. 
Whl·n \Oita!!.: i~ applied. 1h.: \ai\c' ,1jd lo 1h.: ~ilicon 
'uh•.trah: and ke.:p the: hole:' ,hut. prcn·n1in!! 1hc flow 
of air upward. Bui when the \olta!!_e io; turn.:J off. the: 
air h;L'> .:noul!h force lo ddlccl the \ahe' upw;ird ;mJ 

c-.cape. 

By controllinl! the: volt;il!.: 111 .:a..:h \ah:.: 
....-paratdy. it i' po,sihlc 111 dir.:cl the rim\ of air in an 
ordc:rl~ ra~hion ;ind mm.: a ~mall 11hjcl"I around the: 
... urfacc: of the de\ ice on ;i cu,hion of air. In on...- lc'I of 
!he prot11typ.:. th.: group mmcJ ;iround a ,i(icon wafer 
m1·;"urin!!, I mm .. 4uar<' and 0 .. \ mm thid.. (Sourcc: 
.\"iU<'i lfo·k/y, I:! July t•N.\) 

PC \"idco chip 

:\ ~55 chip"" hirh hrin!!' full· colour. full· motion 
\idco lo lhc PC ha ... hccn dc:\clopl·J hy California 
'l;irlup 0.1!-; Tl·chnolo!!Y· The chip. calkd OTl· 1117 
Spit firl'. maf...:~ ii po"ihlc lo dc:'i!!n \ iJ.:111·.1p.1hilit y into 
PC\ a~ ;1 ,1;indarJ l.:;itur.: wi1houl ;iJd ·in ho;1rJ,. O;ik 
Tc:chnolo!!,~ ·, Jc\·icc di:-.pfay, the \ i,l.:11 on <1 rnmputlf 
ifi,pl.1y .. crc:cn in I<• million <.:olour' (~~·hit wlour) 
RuilJing viJ.:o on a moth.:r· ho.1rJ rc.:..1uir.:., two 
.1Jdi1ional chip,. hoth from Brooklrc:e in ( .1lifornia: the 
BtXI:! which di!!i1i1c~ ,iJ~·o into th.: Yl'\" form;it; and 
the n1xx~ \idc:o RA\10A<. which prodUCl"' th...- ;inalo!! 
RC iR 'if!nals for the PC' monilor. (Sourrc: f/crtromn 
lfr1•k/v. t.i .lulv 1'>1l\) 



Thr.:.:-d.1•. \\.1f.:r 

Tn:;b ln-.trum.:nh -.a~' that hy U'.'>in!! the "du .. 1.:r· 
mdhoJ of chip manuL.11.:turin!!. \\here !!roups of 
m;inufacturin!! tool' 1.:1mt;1inin!! their •>" n \ acuum-. arc 
coupled l1ig.cth.:r to reduce waf.:r tran,portation 
di-.t;mci::, and to cut dnw n nn the need for large-ar.:a 
d.:anroom'. it i, P'"-'ihk to manufacture a -.ing.le wafer 
in thre1: d.1y' \\ herc;L" the tradition;1I manufaciurin!! 
prrn.:eJ•n.: of maL.in!! hatchc' of wafer:, at a time take' 
t\\o 11~ thr.:e \\ecb. (Source: Elt't"Cr•lflin Jfrt•kfr. 

l.J Jul~ l'N.\) 

- I .l -

( ii.:rm _mi um h.ick in fa\nur with chip firm' 

( icrmanium i' on the wa~ hack. acccrding. to 
Jean· Pierre 'l;11hl;m.: of France\ Centre :\ational 
d"Etud.:' Tdccommunications 1C:\ET) in (irenohle. the 
minoel.:ctronic' r.:scarch arm of France T decom. 

At <iEC Ple ... scy Semiconductors in Swindon. 
tite1c arc mo\·cs to up the world-heating .. pccds of ib 
hip 1lar producb hy U'.'>ing g.ermanium in the matcrial 
from which it makes it~ chips. 

According. to cr-.;Er!'. !'ohlanc. ;in alloy of 
g.crmanium and silicon (SiCic) will he used a..-. the 
mah:ri;1I for its 11.25-micron BiC\fOS procc ... .-.ing. 
~ohlanc "1id that C~ET had developed a SiCie alloy in 
"hich g.crm:rnium constituted 113 per cent and silicon 
m;•de up 0.7 pcr cent of the total mas.,. 

:"iohlanl· o;;1id that the hest advant;1g.es of SiCie 
:;1mc in \fOSFETs. hipolar and BiC\f()<; chips. 
(Source: Elcdmnin lli·l'kfr. l.J July l'N~) 

Re•.e;1rchcr' al a l'S university ha\·c den:loped a 
nm·cl circuit cooling lechnoloµy that uses fluid 
emhcdded in,ide the chip itself to carry heal away from 
hot spot!'.. 

Slaff al Tc·;as A&M t:niversity al Collcg•· 
Stati•m. Tcx;1'.'>, h;1ve palcnted a proce-...., of huilding 
miniature fluid-filled heal pipes on the holl<>.11 of a 
silicon chip. The 1iny pipe.-. c;1rry heal away from hot 
'P"b on the chip. di,trihu1in!! it mer a lar!!er chip area 
for fo.,lcr. more cfficicnl cooling. 

The mirro heal pip~·,, which arc XO µm in 
diaml'h:r. arc filbl with a measured amounl of 
lnobnl · lhl· uni\cr.,il} 11,e.., mdhanol. Fluid in .1 hot 
part of the d1ip Y.ill hoil and mi~ralc down lhe pipe lo 
,1 roolcr rq.:ion, aWa} from lhe hol 'P"I. \\ hl·r~· ii 
\'ondl·n,l·, had lo a lit111id a!-!ain. 

Thi' ,1ltcrn.1k \apori1in!! and condl·n.,inl!. of fluid 
111 di f fl'H'nf fl' I!. ion:. prmlure' a rapill.1ry prc"url' 
di lkr•.:nrl· hd Wl'l'll lhl· I'\ apor.1tion and condl·n ... ati1in 
·.ill",, whirh re·.ulh in r11n1inu1111' mowmcnt of th,· 

o:olanl. distrihuting. heat uniformly aroun..l thi.: chip. 
(Source: F./,·t-frtitrin Ui•t•kfr. 14 July l'>'J.') 

The finest grc\ .,cale \et 

One hunJreJ thousand tim~-s the information 
dcn ... il~ of a common la.-;cr printer and ~.IKKI tim._.., the 
density of the highl."\l ·resolution proce ... , a\·ailahle 
tnda~ - that is the hoa.'l of a new printing proccs.'i. 
Dc\clopcd hy Oxford Computer Inc. in Oxford. 
C.mnecticut. :1 ca:; print llHI million pixel, per ... quare 
centimetre. 

:\1orcover. where a.' standard printing. prnccs.'l.'.s 
simulate shades of t'-rey by rnmbining hlack and white 
dot-. of \·arious ... i1es. e\·ery pixel in the Oxford 
Computer proccs.'i can display one of at lca.'l 511 shades 
of grey. The company expects 1hc technology will he 
useful for many forms of transmis..-.iw ;malog optical 
memories. thoug.h it-; first application is medical. 
(Extracted from IEEE Spcctmm. Ocl•.iher 1'193) 

Organi1: electron trap" founJ 

Several organic compounds will not only produce 
electric 1.:hargcs in the presence of light hut also trap the 
electrons in the minutest of spaces when the light i ... 
turned off. The substance' wer.: identified hy chemi!.L'\ 
al the li nivt:r-.ity of T exa.., al Austin. 

No other material'> with this property ha\"C hccn 
di•.wvered. according to tt:am leader Allen J. Bard. in 
the department of chemistry and biochemistrv. He 
bclievcs that their capacity for trapping electric charge 
may promise a new means of info~mation storage. 

Zinc octakis porphyrin wa..-. the firs!. light· 
!rapping org;rnic suhstancc to he found. Synthcsitcd hy 
Bard's former graduate student Brian (iregg. it is -.imilar 
to the hacmoglohin in hum;m blood, but tine- rather 
than iron- b;t.-.cd. Enci•cling the tine atom arc four 
nilrogcn atoms to each of which arc bonded two fatly 
molecules, so that the moieculc h<L'> eight arms extending 
oulward from the tine huh. 

The suh.,tancc worked well a-. a .-.olar cell, hut a 
post· dortoral fellow in RarJ\ group. Chong· yang Liu, 
Ji,cmcrcd that the matcri;il retained it' clcctrir charge 
indefinitely when the lil!hl wa' lurned off. The group 
has since found that !he 1inc compound i~ one of a 
family of or~;tnic .. uh,lance' with 'imilar propcrlic.,, 
whirh may h<•\e cerlain ,1J\'anl<1~·:" o\1:r inorganic 
'ilirnn. 

For cxamplc. in the n.:wly di,rmcri·d 
photorondu<liw m;1lcrial. lhc dcmcnlar~ memory ,·ell 

j, "'. li1tlc "' .JO n~ in di;in1l"lcr. c1.irrl·.,pon<li"f .lo a 
dcn,11y of 711 !!•g.shlls pa ~q11.1rc rcnl1mclrc - 10 lllnl·, 

drnscr than a f1.J M·hit R,\:V.. In the nl·w mcmon 
mnli11m llw v.rilc/read tim,· j, in lhc ·,ul nano.,cronJ 
ran~:l · onl' 11r lwo order' of magnitude fa.,kr lhan for 



a state-of-the-art sili\'.on de\·ice. No rdreshing. is 
required hy the new m:dium. which is al<.o non· 
\"ola1ilc. Finally. ii ha...; b..-.:n era.<.ed and rewrillen mon: 
than 15 hillion 1im'--s wilhoul an\· change in oulpul 
currenl. 

The new memmy system might bc used in a 
\·aric1y of ways. for example. for declro·oplical 

disk·lype hackup storage. (Source: IEEE Spt·.-tnmr. 
Ck1obcr 111•>.'> 

The mercurial rise of a !->UPCrconduclor 

A new superconductor. which contains mercun 
and is ea...,y to make. ha.' bc.:n demonstrated hy an 
inlemalional learn of sci.:n1is1s. The team bcli.:vcs l!tal 
similar materi;tls will become !'uperconJuclors - that is. 
lose all dcctrical resistance · al a lemperatur.: a<. high a.o; 
125 keh-ins ( · l.i8°("). the highest known transition 
temperature for a superconductor. 

The superconductor, which loses its resistan.•· 
when cool.:d helow '>.i K (·I 71fC). is made of layers of 
copper oxide. interspersed with layers of mercury oxid.: 
and harium oxide. It has a !".imilar structure to 1he 
material with the highest known superconducting 
1ran.,:1ion temperalure. cxccpl 1ha1 it has fewer layers of 
copper oxide and contain<. mercury instead of thallium. 

Mas...,imo MareJ"io of CNRS. <irenohle and 
,\ T & T Bell Lahora1ories. Murray Hill. !'!cw Jer!".Cy. and 
a learn from Rus.<.ia, fr;mcc and the l'nilcd Stales. 
mixed harium copper oxide with a mercury oxide and 
haked them ill 800°C for five hours. A \"ariant of the 
mercury compound with more copper oxide layer~ 

could reach the record supercnnducting. transition 
lempcralure. ~ys MareJ"io. 

The ha,ic huilding. hlock. or unil cell. of the 
compound is Hg.Ba2Cu0.i· It contains a layer of copper 
oxide, followed hy layers of harium oxide. mercury 
oxide and h;irium oxide. The structure of 1hc 
compound is ;slso denoted a<. Hg.· 1201, where the 
figures represent 1hc numhcrs of mercury. h;srium. 
calcium or yllrium. and copper atoms. 

In conlrasl. lhe lhallium version cf the 1211 I 
rnmpound. T1Ra2( 'uO,,. h.:comes supcrconduclin!! only 
hdow Ill K ( · 2(,.:\°C). Several groups of r.:~arch.:r~ 
hclicve lhal replacin!! lhe thallium in olhcr 
-,upcrconduc1or... with mercury could prmlun: 
rnmpounds with mlKh hi!!hcr supcrcondm·1in~ 

1..-m per at urc .... 

Mare1io and his collca~ues have alr.:;idy made a 
\;iriillll on H~· 1212 with yllrium in'>tcad of cakium. 
hu1 it did nol hl·rnmc a superconductor. However. the 
rc'>earcher.., hclicvl· the rakium material i' more likely 
lo hl·comc a supcrconcluctor hecausc of the w;iy it., 
clcc1r.mic rhitrgl'" arc Ji<,lrilrntcd in lhl· molcrnlc. 
(Extraclcd from :\"cw .'inl'lltist, 27 Marlh I'>'>.') 

. 1-i . 

Suvcrconductors incn:a.-.c their rulling. pc.1wer 

Jap~n.:se scicnti,h ha\c de\"eh1ped it 
suP'-·rcondul·tor that can l..'-'"l."P a m"!!nel ... u,P'-·nJed 
helow it rather than On;1ting. aho\c ii. R.:scarcher.- ~'~ 

the magnetism of the -.uperconductor is mul·h <.tronger 
than lhal of th..- com·ention;1I type. allowing a much 
g.reat..-r weight 10 h..- gripped. 

In a Jcmon<.tr.11ion. a 
Masalo l\1urakami al th..-

team lead h\ 
International 

Supercnnducli•·ity Technology R'--scarch Ccnlre in 
Tokyo cooled a ~mpl..- of the superconductor wi1h ;i 
di 1meter of ~ centimetres 10 around 93 K ( · 180'(') 
·· :Jc a ho11ol of liquid nilnig..:n. Th.:y th.:n ... uspcnJ.:J 
· Ill-kilogram !!l"bc of the Earlh lwo c.:ntimclr.:s h..-low 
ie su!'Cr.:-nnduclor. 

The -.uperconductor i' mad.: of yurium harium 
cnrpcr oxide (YBCO). By adding impuritie., such a.' 
'il\"er. and controlling th.: alignment of crystal" a.'> 1h..-~ 
w.:r.: growing.. th.: fapan.:sc researcher' were ahle lo 

induce magnetic allraclion in the .,upcrconductor. a 
prop.:rty known a.<. ·nux·pi!;ning·. The stren!!th of the 
magn.:tism depend" on th.: w;•y lhc cry-.1;il., itre formed. 

Murakami and his lcar.1 ar.: trying to impro\"c 1he 
str.:ng.th of th.: YBCO super·;nnductor-. he(·ausc the~ 
hope 10 apply them lo frictionlcs. .... m;1!?r.c1ic fiywhe.:L... 
The~ could he suspend.:d in a vacuum ahow or h..-low 
a superconductor. made lo -.pin hy m.:;111~ of cleclric 
curr.:nl., pa.o;.<.ing through coil ... around them. (Exlracl.:d 
from .\"1•n· Sciemist. 7 April l'l'J_,) 

Cla<. ma ... k promi-.c-. che;1rcr chir-. 

The most ;sd\·anc.:d silicon chips could h.: made 
more cheaply and ca-.ily with it kchniqu.: dnclopcd al 
AT&T Bell Lahoratoric-. in ~cw Jer ... .:y. R.: ... earch1·r' 
there h;IVe now made chips cnlircly of ga~..-~ · instead of 
the liquid chemic;1L.., normally us.:d. (ia-.c~ ar.: .:a ... i.:r to 
handle th;m liquid~ and allow 1h..- circuit.' on I he chip-, 
10 he packed more d.:n ... cly. r.:ducing 1hc co-.1. 

U n1il now. pho1ore'i'1 hit\ hccn ii liquid lacyu.:r 
which i!. dc\·doped and evcntu;1lly r.:mmcd hy liquid-,. 
The entire proci.:~.., require~ larµc amount!> of -.oh.:nl' 
and purified rin,ing waler. a ... well a~ exten,iH 
plumhin~. Rut now Timo1h~ Weidman anJ :\j.:~ Jo..,hi 
al Rdl Lahoralorie' ha\c found ii pho1or.:,i-.1 which l'an 
he d•:po ... itcJ on lhc ... ilicon. developed ;ind rcmm.:d 
U\ing J.!ilse~. 

The ~ilicon wafer, arc fir,1 put inlo ;1 \acuum 
d1amh..-r. from whidl air i, remmi.:d ;ind \arioi;-, µa ... l'" 
kt in. Thl·n a pla~ma i' forml·d. Ox~ J.!l'n <ind rhlorinl· 
c;in he ll~ed lo etlh while ~ilanl' and ml·lal orc..inir l.!."'l'' 
arc nflrn u ... cd in dcpo .. ition. 

Weidm;in and .lo...hi\ replarl'ml'lll for pho111rc'i'1 
j, a la~cr of a polymer ;;alll'd "1l'th\I ... itin1ri h~dridl'. 



'' hich i,. J~·p,i--it..:J from " pla.,nu of m..:!hyl,ii:tn..: g;L'. 
Exp,r.ing 1h1..· by..:r ; .. uhr;!\iokt hr..:ab th..: homb 
h..:t''':..:n .. ilicnn ;1tom .. o.tnJ rh..:~ ompk with oxyg..:n 
from th..: air. Thi,. turn' th..: polym..:r into a gla-.s- lik..: 
by.:r. .·\ ph,ma of .:hlorin..: ga .. th..:n r..:mo\"\.-s th..: 
un..:xp1,......·J hyJriJ..:. < >i...: of th..: Ji"1J\antag1..':' of u.'ing 
ph,ma-. i,. that th..: ion,. in th1..· g_;N.-.. can h;I\..: ,·..:ry high 
..:n..:rgi .. -.. ;mJ Jamag..: ;mything th..:y ::olli1k with. 
W..:idman ,.y,. th..: ..:n..:rgy of th..: m..:thyi.,ilan..: pla.o;ma is 
h·pt ;L, low ;is P'"-'i'.ll..: to arnid damaging th..: lig.ht
,.~·n .. itih· h\Jri1k 

:\ dry lithn~!raphy .. y-.t..:m could h..: linked up 
do-;dy t~1 du··.r..:r took A clust.:r is a mini production 
!in..:. compact ..:m>ugh to h..: k..:pt ..:ntirdy unJ..:r ,·acuum. 
It k..:..:p.. cont.tmin;mt., such ao; Juo;t and molecules from 
th ... · air away from th..: ddicat..: partly-made chips. and 
rr..:,·..:nts chips h..:ing damaged ;L'\ th..:y mO\·:: around. 
Dry lithograph~ coulJ form part of a duster. hut liquids 
cannot b..: used with dusters or vacuums. (This first 
;ipp..:ar..:J in :\'ew Si-it-mist. London. n Fchruary l'~H. 
th..: w..:dly r~\·i..:w of sci..:nc..: and t..:chnology.~ 

\latsuo;hita d..:,·dops .,i,uartL on ·silicon t..:chnolo_gv 
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Matsushita Ekctmnics hao; dc,·dopcd a Quart/ 
l'ry .. tal nn Silicon (()OS) t..:chnology by which a liquid 
cry-.tal o .. cillator is dir..:ctly hooded on a silicon 
h.isehoarJ. Wat..:r is ahso.-h..:d in silicon and liquid 
crystal (SiO). and th..: material is dried in air, th..:n 
honJ..:d ;md finally heat pmce~-\Cd hy nitrogen gao;. The 
method is quite simple. By applying this kchnology. 
mohil..: phone-; can he made compact and reduced to th..: 
'ite of a wrist - watch. 

l'urr..:nt liquid nyst;sl oscillation o..:vic.:s used for 
wirebs communic;ition are made hy a liquid crystal 
ho;ml sh;1p..:d with an o-.cillator which is hooded with a 
m.:tal or c..:r;1mic haschoard. and it is connected to a 
,.,·paratcly made trnnsmill..:r circuit and d..:ctrodcs. The 
,.i1e of the tr;msmittcr io; ahout 10-1) mm1 with the 
thidne ... .-. of Ill mm. 

On the othn hand. if the ()OS mclhod is 
l·mploycd. then the IC fnr the liquid crystal cl'.cillator, 
and IC· for signal pml·..:.-..~;or can h1..· packa~ed on the 
'<tme 'ilicon hasehoard. Thus an oscillator can he made 
quite compact with the site of ahout 5 x 5 x 115 mm. 
\\hirh is 1.1)11-1i1110 le.-....-.. than normal site. 

rurihcrmore. ir wa..-.. prcviou'ily not pm.~ihlc to 
m;ikc lhc liquid cr~.-..1al o'>cillator thicknc\s le.._., than 
_,II µm hl'GHN: of man11Licr11ring con,trainl.<., hut the 
<)OS method ,·mploys a filing procc ... , to aJjuo;t the 
thirkncss after the liquid nyslal i\ dcpo,ireJ on the 
'ilicon haschoarJ so that a rhicknc'\.<. of ah1111t 5 µm i., 
p;,.,,ihlc. As a rco;ulr. iii' P""-'ihlc to m;ikc li1j11id crystal 
"'rillation whirh ctn ~cnl·r;ill' hi~hcr fr,·qm·ncie-.. 
Currently a dork rydc of 511 l\1Jf1 is 1h1· maximum 
limit. hut 120 \1111 w;tS l'xpaimcntally produn·d. 
1S<mrn:: ,'\'ik kn M1111·ri11/ 1 and T1·d11111/o,;y . .I unc I '11>:\) 

T1i-.hiha r..:duc..: .. l \tB DR.-\\t chip arq 

In order to rcali.r..: the n..:xt gen..:ration ,,f I eiea 
DRA\L T1l'\hiha ha.; Jc\elop..:J a new memory cell 
configuration which r..:Juc..:-. th..: chip ::irca hy ~II p..:r 
cent anJ i.-; op..:rahl..: with !es.-; than I \·olt. Th..: n..:\\ 
wiring t..:chnique and l·hip area is reJuc..:d anJ the n..:w 
circuit minimi1 ... -s th..: influ..:nc..: of lcakag ... · curr..:ntl~ 

pr..:\·cnting incrca<,ed power con.-;umption. Ry making 
the chip ar..:a smali. yidd from a wafer is incre<N:d and 
c~l is lowered. One giga ORA!\! is exp..:cteJ to 
become inJi.o;p..:nsahle as a larg..:-capacity m..:mory for 
the coming era of pra'.::tical multi-media information 
de\·ices. 

Although DRA\t generally..:mploy.-. th..: hack-to· 
back method of memory cell layout. it is difficult to 
r.:duce the memory cell area. The new technique hao; 
solwJ th.: problem hy cell layout. not by the micro
tcchniquc of chip design. Word lin ... -s which function ao; 
a switch gale and hit lines which send informati.m to an 
amplifier arc configured with the new technique. s<l 

that th..: area of one memory cell is reduced hy 75 p..:r 
cent, and the overall chip area reduced hy ~O per cent. 

AL"° since high integration and low rnltage arc 
d..:sirable for portable communication d..:vices. a 
com·cniently portahk d..:vice using a r..:gular h;ittery wao; 
;Lo;su.;1ed. and low rnltage op..:ration using lcs.-; than 
one volt h..:came pos ... ibk. (Source: :\'ikka11 l\01:yo 
Shimh1m, N !\.fay t9<JJ) 

MiLo;uhishi de\·clops world\ low..:'>t pow..:r cnnsump:ion 
analog to digital converkr 

Mit.'>uhishi h<L'> dndop..:d the world"s smalle~t 
AID converter, consuming only 500 milliwJtl'i of 
power. Power consumption is ahout two thirds of 
current con\·..:rt..:rs. Since Che de\·icc can com..:rt analo~ 
sign;1ls such <L'> TV sign;iL, to digital with high speed ilnd 
high precision. Mitsuhishi aims at application to high 
definition TV. 

Th..: key characteri,tic" of the conh:rlcr ;ire high 
<;pe..:J and high pr..:cision op..:ration while m;1intaining 
low power cnnsumplion. The convert..:r is operable 
with a 'iingle 5 \nit power source. ;ind c;m convert input 
signals into 50 million digit.al 'ignal:-.. 'e<:ond. The 
digir;il signal can di~pl<1y wi1h 1.(124 l..:vds (gradicn(). 
and resolution i" quire hiJ!h. 

So for the A,'D con\wtcr dewloped hy Philip~ 
rh;it wa" announced al ISSC(' la'il yc;ir was the world's 
smalb1. using 750 milliwalt:-., hut Mitsuhi~hi h;1., 
achieved a device !.m;1lkr lh;in rhis world rcl·orJ. 

( il:ncrally, AT> wn•crter input ;1n;tlog sign;al 
volr;1gl'. ;, proccs•.cd low,·r than ir re<1lly i, in orJer to 
op,·rarc \\"ilh low \ol!;1~c. v.hich m;1kcs ii h,1s..: volt;igc 
diffcrenn· that rel111i1l'' ron\,·r,ion. \litsuhishi hits 
developed ;1 n1..·w rirn1it rallcd a .. rnll<1gc diffrrcntial 



di!!it;1l comcrlt.:r .. ·ircuiL "'' thac pciwcr con_,umplion 
w;l.'. rcduc.:d u_,ing chi' difkr.:ntial proces..' and 

C11n\·crsion pron·-...,_ 

. lh -

\1it-.ul>i,hi plan'> to m:ik.: the L~I for ;m imag..: 
pn-ct.-s..'\4.1r combining thi" A D con\·.:rter circuit and 
'ii:.nal pnx: .. -...."ir. The Je\dopmenl i' expected to h.: 
;ipplicd to a high ddinition T\. that ha.' fj\·.: timt.~ 
higher scrt.'\.'n re"'ilution anJ will he "tild \\ iddy in th.: 
nc;1r futur.:. The.: conwrter equipped \\ith high :-.peed 
;ind high resolution :-.ig.nal proce'\.<oing cap;1bilicy will h.: 
;1 good candidale for major application_-;_ (Source: 

.\ikh·i Sa11gn1 Slzimhwr. 25 \1ay 1'1'>3) 

Hitachi <lew(,1ps next gen.:ration of Bi-C\IOS 

Hitachi na.-; de\·doped th.: next gen.:ralion of 
hig.h spc'-·d Bil'\fOS operating with low rnltage. The 
o;i1e of tran'\islors 1h;1l make up the circuit is reduced lo 
11.2 micron. half ,,f the currenl si1e. and the de\·ice is 
I .h timt.-s fa..,ter th;m existing. low rnlta!:!e CMOS. In the 
p;L'l if the low opcr;1tional rnltage wa.o; applied 10 a 
microscopic circuit. the high speed charac1eri:-.1ic of 
RiC\10S w;1s lo'\l. Howe\·er. the prohkm wa.' 
,,\·crcomc h~ placing a diode.: in the circuit. 

Hitachi pbns lo apply the de\·doped circuit 
lc,·hnnlogy lo a micrnprnce"-'\l:1r that is four lo fiw lim.:s 

fa,tcr th;m curr .. ·nt product'. 

RiC\IOS coml-imes ;1 hipol;1r transistor anJ low 
p1m.:r <·Mos tr;m..-.istor and has the ;iJ\·anl;ige of holh 

ch;ir;telcristics. 

L sing the tcchnolo!!Y. ;m arithmdic circuit wa ... 
made with 11.2.~ micron le\·cl. The dnice wa.<; lc,1.:J 
u..-.ing 25 \oils. which i., half the operational voh;1gc 
cum:ntly uscd for BiC\IOS. ;inJ it wa.o; found 1h;1l 
signal communication time is 100 picoseconJ. l.h time., 
fa-;ti.:r th;m a C\IOS circuit 11per;iled al the ~1me vohagc 
lc\cl. If !he cxi,1ing circuil tcchnolo!!Y i<> appli.:d. the 

'recd will ... 1ay the <,ame as 1he C\10S circuit. 

It i ... 'aid Iha! 1hc new lcrhnology can he ;1pplicd 

10 1hc next !!cneralion lA"I. which employs II.I minon 
level. The cirrnil will opcralc al a high sp.:ed en-n 
w.in!! a low \olta!-!e sourre. :-.Ul"h as a 15 rnh hallery. 
(Sour•e: Sikkri .\an~ro .'ilrim/11111. ~I !\tay 1'>9.\) 

O;irmsradl ( ·oll..:gl' of Terhn•~ dl·vclop' minoph1mt.· 

rhip' 

\"cry sm;ill micr11phonl·'· manufaclured 11,ing 
minomechilnic' ll'l.'hniq11e-.. ;ire S[arlin!! lo rerl.1l'C 
conH·ntion;1l 1r;1n ... mith.:r ... _ Tht.·'c ,ilicon microphnnl·' 
hrin!-! lo~elhcr !he aro11,1ir 'cn"1r ;ind amplifir.11ion 
elcrlrnnirs on .1 "in~lc chip. Thl' fiN applictl!inn., ;ir1· 

likely lo h1.: hc;1ring aid ... 

Thi' m·w l~pl· of 1ran,mi11er is nor an indi\·idu.il 
c11mpc111cnt. hut a 'mall parb(!C on a miaochip. lh 

mean:-. oi etching ;mJ 1;1rg...-tcd -omt;1minatitln- with 
.. uitahlc suh-..ianc ....... a prc-...,ure-sensili\·c 111nc i' ..-r.:atcd. 
on!~ a .. quarc millim..:lr.: in area anJ a thou,.;inJth nf .1 

millimetre thick. 

Part of l~c micn:..:hip lhus b...·C1,m..:,.. a 
pie1odcctric ..:rystal \\ hox principal proper!~ i, th;1l 

prt.-....,urc \arialions. 'uch a.' tho:-.c cau.o;cJ h~ "'unJ. 
produ..:e changt.-s in the \ohage b...·l\\et.·n thc end,.. of the 

..:ry:-.1al. 

The transmith:r i-. ~n~nsiti\e lo\ ibration. :-.uch ;L, 
that cau:-.cJ hy walking. Thi:-. fact. rogdh.:r with ib 
ur.precedenled compactn .. -s..,. makt.'S the siliom 
microphone ideal for \.:fY ... mall ht.aring aids that fit 
in\·isiMy inside the auJi1ory pa.,o;;1gc. Elcclrd c;ip;icilor 
microphones. which h;1\C lo dale b.:en the smallc-.l 

sound lransmiller .... arc al lc;L'l twin· a.' large. 

Another dcri ... i\·c ad\·anlagc of ~ilicon micro
phone.., i:; that the~· c;m he cheaply ma.'' pro<luc.:J. a.' 
1hc sensor and ;implificr circuit can he manufactured a' 
one piece ;ind. con..cquently. in a sing.le pro<lul"lion 
proce'.'..'\. ()\·er a Jo1cn microphone scnS1us l·an thu ... b.: 
produced on a ... ilicnn wafer and ..cp;1ra1cd righr at !he 
end of the m;mufacturing cycle. 

Howc\.:r. the Jirerl con\·cr ... ion of ;1 '\11Und inlo 
an electrical signal is impr;1Clical ft1r ... omc appliration ... 
<L' data cxchan!!c ;1!11n!! electrical rahlc' is incr .. -.1 ... ingly 
!!i\·ing way to oplical communication'. Op!ical 
microphone.., !hat g_l·ner;1le a direct lighl ... ignal for 
oplical fibre line-;. hyp;t,,ing !he clcctronic .,l;ig .. ·. art.· 
therefore hein!:! dn·cloped. Their S1lUnd , .... n,or i, ii 

mcmhr;mc Iii hy a light diode: wh..:n an acouslir ... ignal 
,trikes the memhr;tn.:. ii modul;ilc' !he lighl he;im_ 

1Sourcc: S111·1Jd111Hdrc 7.ciflm~. 22 :\pril 11>•>_•) 

Hi!achi\ C-cnlr;il Rc..carrh Lahor;11nry h;.., 
'urcecJcJ in lran,florring a 0.117 µm path:rn. cqui\;1lcnt 
10 !he pall··rn!> needed for lh Clh DR:\\1. u ... in!! ;m 
:\·ray reducing li1ho!!raj1hy kchniqu..: on lhe 
'ynchrotron orhi1al raJi;11ion (SOR) facility al the 
:°'Oalional Lahoratory for Hi!!h Ener!!~ Ph~,j,, of 1hc 

\fini ... 1ry of EJucalion. 

The re,olulion of n;i,ti'll! oplic;1( li1ho!!r;1ph~ 

;crhnolol!y ha' impro\cd 111 ;1houl 0.115 µm pitllern' 
11,in~ 1r.1n,paren1 mil'k' .. 11 lhc r.:,t.·arch level. hul lhl· 
1ran~parl·n1 ma~k' ;ire onl~ ahoul II. I µm thick. ;ind 
rherdore 'u~ccplihlc to di,lorlion. The rdleclive m;1,k 
u ... cd lo clrh lhc patlern in the new .1ppro;1ch. howc\l·r. 
r;in he mad1· wi1h <1 1hid. -.11h,1r;1lr ;1ho111 'i mm 2

. ;111d 
; ran' fn palll·rn po, ii ioninl! pr cc j,ion i, h ich. 

Tlw "''' w;i, lk,i1:nnl I·' I, 11111n,1r.11l' lhl' 
prinripk' f.ir ' r,1\ rc·dunnc li1fi.,1·1.1ph\ fl·,11l111ion. 
Tlw n1mp;111~ pl.111, In ,·11nt1n11. H·-.·.1rd1 .111d 
1kvd11pnwn1. \\ilh illl l'~r 1ow,1rd' pr.H·lir.1l appli1.1l11111. 



(ExtrJc:ed with ~rm''"nn from St·micond1Ktor 
lm.-r:1utiom1! magaJ'ine. Octoher 1•1<1_\. Copyright I'>').\ 

hy L1hner. Puhlishing Co .. I.ks Plain ...... IL. l"SA) 

- 17 -

A nt.'W proc .. ~"ing. lechni4ue de\·dopul in Jap;m 
\\ill e11ahle aluminium in .. tead of tun!!,"len to he u~<l to 
Iii! the \i;i hok-.; hctwe .. ·n the l;iyer' of 25h \1h DRA\I 
product-.. The technique h;t' hecn dcwloP'-·J hy ~EC 
'l;ichidcn ;rnJ Sumitomo Chemical lndu.,try. anJ oH .. ·r.. 
the ad\·anl<1g_e that th,· lower rc'>i,.1;10cc of the 
;1luminium enahks the dc\ic .. -.. to n~ratc .it a greakr 

'P'-· .. ·d. 

It h;id hecn intcnJcJ to u~ tung-.tcn to fill the 
hole'. OCl"<IU~ it h<t' prmcd \·cry difficait to Jcpo.,it 
aluminium inl'l the \ia hob u~d in 25'1 DRA\I 
lk\in:s which an: only IU µmin diameter anJ ll.S µm 
in Ji:pth. The aluminium h;t' tended to '>lick al the top 
11f th1.· hol..:" ;md it prowd \·cry difficult to cmer the 
'urfacc of the hollom of the hole,._ 

The new tcchni4uc employ" dimethyl ;iluminium 
hydride ;L' the •,ource !!"" in a chcmic:1l \·apour 
Jep<l".ition pnicc"'· Thi" cnahle., the pnicc!'..' 
temperature to he rcduc1.·d to the llKl'C to 1.\0 C ran!! ... 
1\ her..: th1.· par1id1.·, of ;1luminium no l.m!!er ;idhere In 

the cn!r;rnce' lo the hok,_ (Rcprinh:J \\ith 
p..:rm i"'i' in r fl 101Scmin111d11d1 IT lmcmuri1111t1l ma)!Mi n..:. 
Octohcr 1'1'1.\. Copy ri)!hl 111'1.> hy C1hncr-. Puhli,hinl! 
Co .. De' Pl;1in..:'. IL l"Sr\I 

\IC "\h orer;11l· "' up lo .•oo \1111 

The fap.rn..:w "E< · comp;rny ha-. ..:\oh·..:d .1 
mullichip module (\1C\1) 1h;11 j., c;1p;1hk of n~rating 
al up to .•110 \1111. The company ..:mploy' o,ilirnn 
\\a fer, a-. ,ufi,1 rat..:' \\ irh ,r;rndard IC proc..:"inl! 
h'chrn1lol!y. Solder hump" ;in: tN:d for lhc chip lo 
moduk conn1.·rtion' rather than wire hondinl!. ,ince thi, 
n:ducc' th1.· indull;rn .. ·e and lhcrdorc thc noi,e hy ;1 
factor of ;1ho111 11.·n. :\E( · 'pace' thc 'ol,lcr hump' al 
1.21111 µm intcnal' 'o that ,[;rnd;ml chip' c;in hc 
cmploycJ for 1h1.· flip-chip rnnnerti11n,. 

,\ pol~ mid1.· l;iycr film of low diekctric con,t;in[ 
" empb~nl lo rninimill· lhc wiring caparir:inn:. .-\ 
plaling 1n·hniq111.· 1.·nahk, lhc \\ irinl! la~l·r lo h1.· 
1hid.1:ncd and h1.·nn· rh,· r..:'i,1.inc,· of the \\iring lo lw 
r,·ducnl. Th,· romp.my '"~' 1ha1 rh,· hil!h wirinl! 
,i..-n,ity P""ihk- with .1 'ilin1n '"h,tral\:. •:•m1hincd with 
1h1.· flip·rhip ronn,·(·1i11n'. cn.1hk' thc lolal w:rinl! 
km•Jh lo h,· rl·du,cd lo 01w '-1."\enlh of that of pr,·\ ion' 
produrh Th,· ,i1•.n;il 1 r.111,mi"ion dd;1~' ;tr1.· I h,·rdiy 
r1.·d111·cd. (l.frprinr..-.1 wi1h p.-rm"'1on from 
\ ,·111i1·011tl111 '"' /Irr I' r1111t 101111/ 111 ;wa1i nc. C kl 11h1.·r I 'I'' \ 

c ·,,r~ ri1!111 1•1•1; h\ c .1hn.-r' 1'11hli,hin1'. < 11 .• I>•» l'l.1in,· . 
11.. I ·",\ l 

fujit ... u mmc' in on ... up.;rf<t,l junctions 

fujibu ha' mad.: a hrcakthroug.h in the 
dc\·dopmcnl of in1cgra1cd circuiL' ha.~d tm 
..,u~rconJucting Joscph~•on junction!'-. which could he 
u~d to huild ... upcrfa,l -Jo--cphson computcrs-. 

The Japanc~ firm ha..; dcwlo~d a mo<lificd 
1ksign for the Josephson junction which it claims is foe 
tim..:' o,m;1llcr than lhc s1anda;d wr-;inn. t·~ing the ncw 
design Fuji1 ... u ..ays Jo--cphson chips rnnt;iining up lo 
IO.lllMl ~ah:-; can he produced on a mainstn:am 
0.S-micrnn fahricalion proce''· 

.-\ Josephson junction is made up of two 
o,u~rconducting clement'.'> --cparatcd hv a wn· thin 
in..,ulalor. 

Fuji1 ... u ha.' cut the area taken h~ a single 
junction hy using high-r1.'<\isli\·i1y 1irconium instead 
of molyhdenum in lhc junclion r .. -..i ... tnr. "') reducing 
thc amount of maleri;il rc4uired. ;mJ hy pulling the 
control circuitry in a separall' layer undcrncalh the 
junction clements. (Sourcc: Elccfrt»1ics Hl·ekly. 
I S..:ptcm her l'I<)_\) 

\101orol;1 h;1-; iniro<luccd ;1 lh-hi! di)!ital signal 
proc..:-."4ir aimed al digical cellular phone applications 
which handle.., \·nice cnmprcs.'iion. modem and control 
function ... II c11mhinc.., ;1 lfi-hit 5t1IOO proccs.,or core 
with an on-chip 1-l-hil 'il!ma-dclta codec. a pha<>e
lockcd lt•ip ;ind Motorola\ on-chip cmub1111n (OnCE). 
Thcrc i' abo ;rn inlcrnal memory of -lk x lh dal;i RA\I. 
25h x If, progr;1m RA\I. .ik x lh data R0\1 and Xk x 
lh pro~r;1m ROM. The programmahlc pha-.c-lod·:d 
loop ;1llowo, the chip lo u'e a Inv. - frc4uency external 
'Y'lcm dock f11r full-spccd opcralinn while al"41 
o,upplyinl! an outpul dock 'Y nchnmi1cd lo .1 sy nthcsited 
in1crn.1l dock. The dock speed of hO Miit enahb the 
chip to procc'' up lo .•fl million ino,lruction, per ..cconJ. 
("lourc..:: fl11'fr1111in lli·cklr. I S..:plemher 11>''-'> 

H11 ca1hndc r;1y tuhc (("RT) di,pLiy technology 
in\cnlcd hy thc French Atomic Energy ( 'ommi .... ,ion h·1., 
h1.·cn lic .. ·nwd hv T cxa' ln\lrumcnh. 

i"hl· lcrhnofogy. which U'e' cold l",I( hoJe fjdd 
,·mi"ion and 'upporh ;1 ("RT lc\s than 'i mm thick. will 
hl· 1k\dop1.·d inlo rommerrial produrh for l;1plop 
(11mp11lcr' hy Texa ... ln ... trumcnls ;ind Pixel. the frcnch 
, 1101pany gi\1.·n lhl· l0 \d11,ivc ril!hh lo manufarture thc 
krhnolrn!•. 

.\l°111rding t11 I r.1J1ri, ( ·ourr,·g··'· Pixd\ 
-.1, ,. pr,·.i,kn: ,,f ,,111·, ;111.I rn.1rlo...rinl!. lh<" cnmpan~ h;" 



;1lrl·;1J~ <ll·mnn-.tr;1h.·J ;1 h· inl·h di-.play \\hic:h i-. 1..~-. th;1n 

25 mm thid. 

:\hh.mg.h Courreg. .. -.. de-.cri~d the field .. ·mi"ion 
di-.play (FEDI a_, a llat CRT. it d111.. ... not rd~ on th.· 
cr .. ·atiun of d.:ctron.; u-.in~ thcrm:1l ionic: .. ·mi"'ion. 

· IS · 

\tini;1ture cold cathoJ.: microtiP" emit d\.'ctron-. 
;1-.. a r .. -...ult of d .. ·ctroma~ndic fidJ .:x.·it;iti11n u-.ing an 
ckL·trnnil· gat.: -.tructur.: on each tip. Becau..c th .. · 
l·;i;hoJ.:., ar.: le"' :h;m 200 micron-. from the pho,phur 
plat.: whirh r.:gi.,1ers the display. there is no need for 
el..·rtric;1I focu-.ing. Thi-. reduce-; the compkxity and the 
power con-.umption of th.: FED. 

According to Courreg. .. -s. FEDs haw the wide 
\ ie\\ in1,! ;mg.le of CRTs. hut with the achant;igeo; of 
thin:t._...,,_ In\-. power con-.umption ;md ;i rohust design 
\\ hil"h he claim, will ..:;L-.ily tran-.bte into full 

production. 

Re-.olution '' determined hy the numher of 
microtip c;1th0Je., hchind each pixel. The tips arc 
around I micron in diameter and there can he anything. 
from h:ns to hundreds of them hchind each pixel. 

Tex;:,, Instrument-; i" the first company lo license 
the Pixel technology. hut the French di .. play maka 
\.'Xpects to follow this with further agreements with the 
l"nited St;1tes and Far Eastern manufacturers. 

Pixel itsdf will st;1rt its own pilot production in 
the second half of next yc;1r. 'Source: Elcctronin 
llakfr. I Scptcmher JIN:\) 

IB!\t researchers cl;iim a hrcakthrough that .. ,·ill 
;illow !hem to huild hi!?,h density disk dri\'CS storing 
more than .\0 times their prey.cot capacity and will allow 
magnetic medi<t to .:ornpclc with high den .. ity optical 
data storage system:-. 

Scientist:-. at IR!\1 r\dstar. its h<trd di._k manufac· 
t uring suh ... idiary, say that the technological hreak · 
through makes it pcK,ihlc to manufacture disk •J; i\'es 
with storage den,ities of as much as Ill hillior. hits of 
in formation per "lu;ire inch compard with .l:'iO million 
hits per square inch for IBM\ high end di-.k drives. 

Ad.,tar re-.can:hers ha\'C di .. cowred a new method 
to produce the phenomenon of 'gi;int magneto
re-.islanre". Thi' allow" disk dri\'e hl·aJ\ to dl·tect w.:ak 
maf!,nclic fidd' and incr .. ·ase da1;1 dcnsitie-. in dri·.-c, 
u'in~ ma!!nelo- re-.i.,li\ e head technnloi.:y. IBM claim, 
that ma!?,n1.·10· r .. ·-.isliH· head tCt·hnolo~y allows for 
increase' i1. dat;i dcn,i1i,·, in hard Ji,h of "' m1Kh as 
till per cent pa yl·ar al ;i rompound 1-!rowth rate. 

The .. ~.ianl m.11-!nelo· rl·,istance" phfnoml·non 
rl'\Ulh in tile µ<'nu<1tion of a five timl'' \lron~1.·r 

de..:tnc1l 'i!!n;1I, en.1hli11g. Ji,k drih· h .. ·.i.1- II• d.:lcd 
nwr .. · J.11a .ti higher J~·n,ili.:' IR\1 rc ... ·.1rd1.:r' huilt a 
,pcci;1l muhiby.:r m;11..-rial maJe oul .. r thin· film 
ah..-rn;11ing. b~er, 11f m:1g.nc1i;: ;tnd "' lf1 • mag.n.:tic 
matcria!, ..-on-.i,1ing .. r nickd · inin ;11111~ .inJ ,j(\ er 
by.·r-.. The ,1ru..-1ur .. · \\;L, th1.:n hea1<.·J ;mJ th.· m:1g.n..-:i..
polc-. in .:;1ch m;ignl.'lil· la~er \\•·re aligned in the :-.:1111-: 
dire1.·tion. Thi, alignm .. ·r.t of m:1gne1ic pol..·, i-. hclie\eJ 
til he rc-.pon,ihk for g.en.:rating. the gi;ml mag.n.:1n
resi .. 1anc .. • phenomennn th;•I make-. it ea-.i .. ·r 111 1.lcted 
'mall m;ignctic field-.. IB'.'1.1 i..; no\\ \\••rking ,,n a 
prnlolypc h:aJ ahle to re:1d dala al hig..1 Jen,ities. !t j, 
abo planning. commercial pni<lu1.·1i11n c·f th .. · head anJ 
dri\cs. (Snurre: T(·dmologr lfrc'kfr. I S-:ptemher 1'1'13) 

Rese;1H"her-. al fapan·s Tohoku l"ni\er,i!y ha;·.: 
d.:wlopcd ;1 mcthoJ of cre;lling. hard di-.k, c1p;1hle of 
.. toring a" much as llKI time' more d;i:a l1tan .:urrenl 
dri\eS. 

The res..:archcr,, working <ii eig.h: pri\'alc 
i..:chnology firms ~y they uy,cJ clean room' IP develop 
a new type of h;ird disk material made up of :ayers of 
cohall ·nickel-chrome which increa-.cs th .. · rr:agnetic 
propcrtie:-. nf the hard disk. allowing for high.-r data 
densities. \l;tgnctic retl.'ntion is increa">ed h~ ;L, n11.H:h as 
hli per cent compared \\ ith current hard Ji,b. 

Th .. · eight firms inrnhcd in the project plan 
10 produce commercial hard dri\e<; ha:-. .. :d on lhe 
new lechnology. (Source: T,·c/mll/ogr lli't·kfr. 
I Scptemher JI)•>:\) 

Toshih<1 ,older ~\,tem 

To-.hiha ha:-. dncloped a tap .. ·· .1ulomatl.'d 
c:omponent honding .. ystem which complc1cl~ automate-.. 
the entire 'oldcring procc~'· st;1rting with th.: 1.kpo-.ition 
of flux on the PCB. 

l' nlike conventional tcchni4ues \\ hl·re flux j., 

m;mu;1lly dl.'po,ited on PCB-., the n.:w techni4ue use-. .1 
'pe.:ially dc\'cloped he;id and hru'h \\ hi..-h ensure., a 
uniform co;1ting of flux on each PCB. It inll"grate~ into 
To,hiha·~ tape·automated bonding (TAB) ~yslem 

a1.·hie\in!! full automation from cullin!! individual 
:-.emiconductc•r-. from the tape on which the~ ;1rl" c;mieJ 
10..c1lderin!! them to PCBs. Toc;hiha will ini1i.11ly use the 
new h:chnique for ii.. own producl ion. (Source: 
Tc1-/mologr lfr1·k/r. I Sept em h.·r I 'l'I ') 

In ~t1h:h l1>1>J a ncY• hi~h-h.·n1p..:r,1lllrl· 

'uperrnnJul"lor ha~cd on mercury wa~ ma1k hy ;1 
Ru"ian ,ri,·nfi,t. ,.,w ;1 1c.1m of :\m··ric.111 -.ril·nti~h 

h.1<; Ji,roh·rcd 1ha1 it po"e'"'~ ;1 propnly uni1111.: 
,1111on~ ~11d1 m;1h'ri.1k ii i-. ea ... y lo fol-ricalr. making it 
very atlr;Kliw nimmcrl·ially. 



:\t.i,1 high-i..:mp.:ralun: -.upcrcondm·1ors. which 
ar..: h;t-.cd on yurium or hi-.muth. have.: prop.:rtics which 
dcp.:nJ on how the p;1rticl..:' arc ;1ligncd. So in order to 
pn•dun.· thl· hc.: ... 1 r,·suhs. ;ill th..: particle' mu:-.t he mad.: 
111 point in th.: -;;1mc din:.-tion. a rnx:css which is limc
c11n,11min!! and .:xpcn.;,i,·.:. 

For l' xam pie. hi ... m UI h -ha.o;.:d supcn:onduclor.;, arc 
1i-.ually made in a compl.-x rolling. drawing and heating 
prnc..:"'· which limilS 1h.: shapes thal can he made. 
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Jennifer Lewis and her colleagues al lhc 
l"ni,·ersil~ of Illinoi.;, and lhc Argonne !"alional 
L1hora111ry found that !he magnetic properties of the 
m,·r,·ury sup1.:rconduc1or do not <kpcml ;m lhc way in 
which iis paniclc.;, arc aligned. This wa.<. lruc al 
m;1gndic field~ of ahoul I h:sla - ... imilar lo normal 
np.:raling rnndilions - hut not al wry low fidds. The 
n.:-.carch.:r ... emhcddcd p;irticles of the material. which 
al,o con1;1in ... ;nom ... of harium. copper and oxygen. in an 
epoxy m;11rix. 

Li'ier L1liricati11n would he a suhstantial money
,;!\ er for !nduslry. lfowe\er. lhc synlhcsi" of 1hc new 
:.upcrconductor is a link d;mg.crous hccausc ii involws 
mcrcury. a ha1;1rd11u' ... uh\tancc. (This firs! ;1ppcarcd in 
\,..,. Scimtist. London. 21 August l'I'>·'· lhc wcckly 
r1.·\ i..:\\" of scicnc..: and ll·chnology .} 

:\ novd ryrc of mol.:cubr switch 1h;1I conlrol, 
... uperconducli\ ily may icad lo a ncw gcncralion of 
,11p..:rcond11ding circuils and dl·\·icc .... arcordin!! 10 
'cicnti ... i.. fr11m thl· l 'ni\.:r\ily of Tcxas al Auslin. Thcy 
hdicn- lhl·y arl' lhc fir-.t lo use conducling polymers lo 
ronlrol d.:rlricily flow in -,upcromduclin!! films. 

:\ n:r~ 1hin laycr of ..,Upl·rc1mductor is d.:p1"itcd 
on" ha,1: of ma!!ne-,ium oxide, cxpbinsJohn l\kO..:vill. 
Th.:n. oncc a ... upcrcondurting cirruit has hl·cn 
microfahricah.:d. the polymer. ~urh a' polypyrrolc. 
pnl~acctyk·n.: or poly-.~·hcxylthiopn~·ne. i' clcctro
cl:.:111ically (oatcd ''°top of it. 

In ih n..:111ral ... :ah:. thc polymer coalinl! ha.., no 
dl"nl on thl· cirn1it. Thi' i•. lhc '"on"' pmition .... ay .. 
\lcDc\itt. On oxidation, the :iolymcr hccomc' 
•nndurrinl! and ... uh,tanrially wi:akcn ... 1h.: circ11i1\ 
'upcrrnnducrin!! pri1p..:rtic .... rite d,·\icc i ... lllrncd "'off"'. 

It i' ... im ilar to ;i. hen \l·miconduclor' arl' 'oWilchcd 
inlo f!OOd conductor., h:, dopinf! ''Thc imporlanl 
diH..:rcnn: j, that dopin~ is irrcwr:.ihlc, whl·rea<, here 
r h.: p11lymn can h1: cyded hcr wn·n rondurlinµ itnd 
in,1·!a1inµ 'tall'' hy addinc or ... uhtra.·tin~ dcrlron,:· 

Thi: ... wi1d1 h;" on1: hi~ ad\<1nl;1,!l': polymn' and 
hit•.h ll'mpcr.1tllrl· 'll(ll'romdurror-_ arc d1cmirally 
romp.1tihk. Tornparc thi,··. :\-idk\ill '"Y'· "'lo 
n1n\L·ntion;1l rondU('lor> \Ill h "' ,i(iron. copper or tin. 

which when u.;,cd as contacts react wi1h the 
<,tip..:rconduclor. damaging ho1h material<.". 

llowe\'cr. there is one drawback. Thc polymer 
i' oxidited al room lcmpcralurc bu1 the 
superconducting properties arc only oh-.cn·ed al liquid 
nitnl!!cn tcn: 1lCratures. 

.. Practical de\'in-s nced !he oxidalion proccs.'> lo 
he complded al low tcmpcratures - that is hclow !he 
•ransition lempcratureof the !•upcrconductor". \.1cDcvill 
explains. 

In addition lo making new de\'iccs. '.\1cDe\'ill 
bdic\e'> that information gained fwm studying 
..:onducli\·c polymer/supcrrnnductor dcviccs ma~ help 
to clucid<1tc the nalurc of superconduc1ivity in ceramic 
superconductors and also shed light on thc conduction 
mechanism in condacling polymers. (Source: 
Chm1istry and lnd11str_~-. _-, May l'I<>."') 

\1crcun-containing superconductor ha.-; high T,. 

A mercury-barium-copper oxidc Iha! is 

'>Upcrconducling al lempcratures as high a.' 11.f K ha.-; 
h..:..:n disrn\"Cred joint I~ hy rcsc<1rchcrs in Rus.,ia, France 
and the United States. Ahhough many cuprale 
.. upcrconduclor<, ha\'e been discO\·ered in thc past six 
years ;md ... ome of them work at even higher 
tcmperalurc'\. the new compound. HgBa2CuOHi" is 
c<,pccially promising for SC\'eral rcawns. II is 
structurally simple and apparently easy to s~ nthesi1e, 
unlike m;my recently discovered copp..:r oxidc 
superconductors. And the smaller scparalion hetwcen 
ils ('u02 layers may lead lo ad\ antageous 
superconducting properlies. according toils di ... coven:r'\, 
S.N. Pu1ilin of Moscow Stalc Univer~ity and colleagues. 
Morco\cr. lhe compound's 1ran .. i1ion lempcralurc (T.-) 
of 11.f K is '"\"cry h;gh, cspccially for a s•iperconduclor 
h;1s..:d. ;" ii i.... on a single coppcr layd'. says 
Roher! .:. Ca\a. a promin.:nt supcrconductivily 
researcher at AT&T Bell L1hora1orics in Murray Hill. 
New kr<.cy. If olhcr mcmhers of this family can he 
... ynthesi1cd with douhlc or triple CuO, layers, Cava 
says, thl·y should work at cven higher -tcmpcratures. 
holding out the hope of hrc;1king the J.'7 K record 
currcnlly held hy a supcrconductor with t \11 thallium 
and three rnppcr oxid..: laycrs. Devcloprr.cnl of the 
1h;1Ilium rnmpm?nJ., h;1s ..,lowed hccausl· ,,f sn..:ral 

prohkm .... Perhaps tlgBa2Cu0.1 ·~ or anolh·:1 mcmhcr 
of thi.., ncw cuprate family. will have a lofty T,. wilho:il 
thO\c prohlcms. C1va ... ugg..:s!s. '"Only ~urther r ·search 
will tdl"", he add-,. (Sourn:: Clu•micul ant/ f111:iwwi111: 
.\'r1n. ~2 :\fan:h Jl>'n) 

:--:cw de\ icl· l;1r&dcd for 800 ( ,! 11 fahr.!£!.11cd v . .i.!.lum:tal 
;111d in ... ularoU!!!h 

,\ group at Tokyo ln,liluh.: of Tcrhnology ha' 
ll''tnl ;1 w.-itrhin~ ck1.1l·n1 !hat can hc c:qwctcd lo 
opcralc al rhc hi~h ·'Pl'l'd of XOll Cillt .• 111d they 
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rnnfirmed its operation under liquiJ nitrogen 
t..:mperiltur~·-.. The clement is a structure of alternating 
layers of CoSi1 (metal) and CaF1 (insulator) films 
formed hy !\tBE. Elcctro1;o;; sh1xlting. from an emitt..:r 
,·ia thl· tunnelling effect arc controlled hy the ha.~e. 
Operation is po-..-;ihle hy an impro\·emenl in the 
r11111pa1ihility of the interface hetwern the metal ;iml 
insubtor films. In the clement that wa.' tc-.led. a 
!';.lluration reg.ion did not appear in the collector current. 
The group says thi-. can he re-.olvcd hy working on the 
~lructure of thl' emitter. 

A group led hy assistant professor 
!\lasahiro Asada of Tokyo Institute of Technology ha.' 
tested a transi-.1or with an '.\llM (metal· insulator· metal) 
-.1 ructure consisting of alternating. layers of metal ;111d 
in,ul;1lor. and they ha\·e confirmed switching operation 
under liquid nitr11gen temperatures. The clement Lbe., 
the tunnelling effect to shoot electrons from an emitter 
to a hase. ;md the collector current is controlled hy the 
hase polenlial. In comparison with a =-cmiconductor 
clement. because the electrons now through a metal and 
an insulating film with a low dielectric rnnstanl. high· 
.,peed operation can he expected. If the surface area of 
the clement can he reduced to fl.I x 0.1 µm 2

• Dr. Asada 
o;;iys. "according. to calculations. it should he able to 
operate at Xllll CIH1". 

For an clement with this structure to opcr;itc. it 
is necessary to impro\e the compatibility between the 
metal and insulating films to prevent electron scattering. 
The reason a combination of Cn .. ~i, and CaF, was used 
is I hat compatibility with the silico~ <ouhstrale-was taken 
into consideration. Dr. Asada believes that other mewls 
anJ insulators can he used with a different substrate 
material. Continuous films of CoSi, and CaF, with a 
1hi1:knc,,..., of 1.1) nm were grown i.y MBE. -

If aqueous H2SO.i and HF arc used for etching. 
sufficient selectivity can he obtained. However. dry 
etching remains a problem for future con-.ideralion. 
There i~ also a prohlcm hec;111se a <;<tluralion region was 
not oh,ervc.I in the collector current. but the group 
hdievcs that this can he solved by incrca .... ing the emilter 
metal and insulator films one layer al a time. Further, 
if another layer is added. multi-value properties ;:;in he 
ohlained in which the collcclor current has a minimal 
\aluc hy u ... ing multiple collector voltage.... (Source 
\ikf...l'i .\/icrr1dc1'icn, 1\ pril 1'>'1.1) 

Fir'I ti..J \1 DRAM t·n~in..:..:rin~ 'ample': :'iO n' 
~i&h·\['t't'd acn:" achieved at.'\.'\!' O.'\ \' 
nperatin~ r.1n£_e 

Srit·n1i-.1 ... al '\;EC' l'l,SI Devic~· l>1.·\el11pmcnl 
l.ahoratory haH· ncalt·d " (1..J M DRA\1 with an 
dh·rli\<' ;1rc<''' timt· of ..J2 "'al an amhienl ll'mpl'r;1111r1.· 
pf 'If(( for a to \' pow,·r "'urn·. 

fly allopling a 111;1in ;111xili;11 y w11rd linl' -:;11rtur1.· 
a.HI rdaxing Al wiring pi1c'1, the s.1mplc-. \H'rt· rrealcd 

without complex cxpo-.urc tt·chniqu.:-.. High -.pet:d \\a-. 
achicwd h~· applying a three-layer well and a n1.:w 
hoostcr circuit. 

This process will he applied 10 a lh \t mt d11wn 
hoard. '.\EC will ;L'.-..cs.' market re•Ktion and frt·d r~·-.uhs 
hack into product de-.ign. 

:\EC claim-; it will he the fiN to ... hip h4 \t 
DRA\t :,amplcs. Tht:rc arc thn:e type" 11f word 
structure ... · x..J. xi\ and x lh hits - and they will ht: 
reali1cd on the same chip u-.ing. LOC (lt:aJ on chip) 
tt:chnolo!,!y. An acccs.o,; lime of ..J2 ns under c1mdition-. 
of a .HI \' power source and amhit:nl ler.1pcra1ure of 
1>0'C h<L'> h.:en <Khiewd. The product ... pccific;ition-. arc 
an ;1cces.-. time of 511 ns. a cycle time of '•ti n ... and 
power sourc.: current during operation of 100 mr\. To 
kt:t:p down production costs. inlricah' ..-xpo-.ure 
tcchni4uc... such a.~ multi· byer resi-;t or pha-...
shift were not u;.cd. 1.Soun.:e: .\"ikl.ci .\/icrotlc1frcL 
April J•>•J.\) 

Silicon wafers Jelihcralcly created with \oids 
during processing may hold the key lo heller 
semiconductors particularly a!> gale dimension-. shrink 

below I µm. 

The mids. produced hy helium ions which ha\·e 
heen implanted into the silicon suhslralt: and 
subsequently driven off. may provide a more effective 
means of trapping metal impurities, according to 
research scientists al Sandia Na!ional L1horaloric' in the 

United Stales. 

The traditional "gcllerin!!" techni4uc widely used 
in the semiconductor induslr\· is lo introduce dislocation 
defects or nucleation sites in an unimportant area of 
the wafer - usually the backside. Copper ions. a 
particularly troublesome mctal impurity, an.: .111raded to 
the defects creating mctal siliridcs. 

The drawbacks of this tcchni4uc arc that lhl' 
nudeation sites cannol reduce the mclal ion 
rnnccntralion hclow their \olid solubility limit and that 
the \iliciJes ran he rrcah:d nl·ar a 1ran-.i,1or\ g.ale. 

In the mid tcchni4ut: helium ions arc impl.mi.:d 
into the ,ilirnn ,uhslralc which i., then healed lo dri\c 
off the helium. Thi' k,1\e\ hrok1.·n 'ilirnn hood, \\hirh 
;1ltrarl metal ion' until lht· '.1.,il(, of the \oiJ arc 
lined. 

Thl· hinJinl.! enrn~~ for r11pp1.:r ion' in lhl' 
r.1\ilit'' i, 2.2 c\' compared to l.:'i e\' per atom 1n till' 
rnppl·r ... iliridl'' pn·ripi1all''· The st'il·nti'ts reporl th,1! 
hl'Clll'-l' 1hc new lerhniquc i., mud1 -.1ron)!_l'f than !ht· 
ronVt·ntional pron'''· 'iliridc' ran at.:tually lw diw1h~·J 
\'.ith the rof1pt·r ion' mi!!1.11in~ through lht lattin· ln ii 

ncarh~ \oiJ. 



Th..: rni,b ar..: stahk up to 1 lllO~C and hence 
compatihk with mos! s..:miconduct<ir proce~ses. To dale 
experiment-. han~ centred on copper but prdiminary 
work show ... that the lechni4ue will be e4uallv dfcctiw 
for reducing con..:enlrations 1)f othl'r ntl'tal ions -;uch a.-. 
iron. 

The hdium ions creak G1\"1t1es _just a frw 
microns bdow lhl' surfon: of the silicon wafrr and the 
prnce~-. c;m hl' wdl controlled. (Source: Tcdmology 
ll;·ckly. 2S July 199> 

Swi~-; dewlop chip lo simulate biologic b..:harnmr 

The EPFL (lau~mnc Federal Polytechnical 
School) and the Swiss Electronics and Microtechnic" 
C..:ntn: have just patented a n..:\\ concept of artificial 
life: a miaopmce~-;or that develops like a biological 
creature. 

- 21 -

The id..:a germinated two years ag.11. when new 
chips. dubbed FPCiAs (Field Programmable Gate 
Arrays). came on the scene. Manufacturers of 
dcctronic devices have since been able to dispense with 
designing speci fie chips for earh application. All they 
haw to do is code an FPCi.\ microprocessor for a 
sp~·ci fie function that may range from a calculator to a 
w;1shing-m<1chinc rcgul;1tor. 

An fCIPA chip consists of a large number of 
slrictly idcn1ic;1l. interconnected ekctronic circuits. A 
.o;pecific cod..:. made up of Os <1nd Is. must be 
pr1ig.rammed into each circuil lo give it a precise 
function. 

The ideil of Danid \1ange. a prnfcssor al 
thl· EPFl."s Information Science Department. and 
Pierre \1arrhal of the Swiss Elcc:ronics and 
'.\1 i.:n1tcchnics C..:ntr..: (l'SE\f) is to program all of the 
codes for th..: whok chip inro one of the circuils. This 
!!iant co<le dc ... crihcs all of l f ~ m icroproccs.~or"s desired 
properties. \1ost importanl. it automatically duplic;tlcs 
ihdf fr.1m one rircuit 10 the next. thcrehy invading the 
d1ip. Finally, only the par! of the code lhal is specific 
In each circuil is acti\alcd. dep..:nding on the circuil"s 
loc,1tion. Th..: analogy with th..: hiological world is 
oln !ou': l"ach rdl contaim the complete generic code 
(!-!L'nome) of an individual. hut only Cl'rtain gcnL'' l·an 
i:xpr1.'" thcm<...:h·1.·s. d..:p..:nding on the location of the 
c..:11 in which . h( y arc found. 

The fir't. extrl·md~ ,jmplificd. prototype was 
r1.·ad~ in '.':mcmh..:r l'l'l2 Rut the rcs..:archer, ..r1.· 'till 
prog.r1.·,,ing. primarily hy simulating. their d..:\icc' u'ing. 
<;pccifil· soft\l.;m: pmg.ram«. Today. lhc f.=;i,ih;litv of 
the n.:w ll·rhnolog.y '..:..:m~..:st;ihlishcd, all hough rnnnel..: 
application ... <tr•· 'till a long way off. One import.ult 
rcquir1.·mcn1 ; . th..: cr..:ation of much mor~ powerful 
FP< ;,\..,. Bui D;·nid Mange has already drc<1mcd up a 
nn:I -;f..:p. "I nrop11S1.·d to Jean -Daniel NicouJ. Ji reel or 
of the Miao•_ :imputing. Lthoralory. that w..: comp1111.·r 

simulat..: the cmhryological development of a neural 
~~~tcm. 

Each circuit we;ild corr..:spond to an artificial 
neuron. gi\·ing the systerr. two ba..,ic life 11rncl·~-;cs. Its 
deterministic side would consist of .:ode duplication. 
which is similar to cl'll Ji\ision. In wntra.-;t. the chip's 
neural functioning would lead to the emcrg..:ncc of 
complex bchaviou.- from the !-implc rules the 
researchers would .t.-.crib..: to each circuit. (Source: 
Jo1.1mJ/ 1k (it·m•w. 5. h June 1991) 

"\1onocircuit" rhone uses fiw times Jes.~ compom:nts 

Th..: first "monocircuit" telephone in th..: world 
will use only -tO components. instead pf more than 200 
us..:d in an awragc telephone. 

The AS2531. which ha.'\ just hccn introuuceJ by 
the Austrian company AMS (Austria Micro Systems). 
integrates an improwd speech transmis.~ion circuit. a 
numbers memory. a melody generator, and a ringing 
function - in short. all .he functions necessary for 
a high-performance, medium-range. electronic 
telcphon..: on a single chip_ \\'hat is more. the 
telephone is programmahlc and can be ca.,ily adapted 
to th..: r..:4uircmenl' of difkrcnt postal and 
tdecommunications administrations. 

lltilizati•m of the circuit. which also includes a 
s4uckh circuit and rnlumc control for the listener. is 
expected to cut th..: numb..:r of :omponcnts in th..: 
a\-crage tcl..:phone from 200 to -to. 

The AS:!:'\]1. manufactured in CMOS (comple
mentary metal-oxide semiconductor) technology, is also 
charactcri1cd hy v..:ry low power consumption, both 
during use and when idle. When the phone is not heir.g 
us..:d, th~ 1-t-numbcr-capacity memory use~ 1c~~ than 
0.1 microamperc. Th..: circuit operates in a range 
..:xlcnding from 1.1 mA to 100 mA. A reini1iali1.ation 
rout in..: inlcgratcJ into the pow..:r supply cnsur..:s correct 
st;1rtup. In addition, a double Whcatston..: bridge 
regubtcs the n·turn los.'i (alternating impedance) and 
;idjac..:nt tone. sine..: hoth these param..:tcrs arc 
complcrdy indcpcnd..:nl of each other. The AS2:'\.1 J i~ 
available in 28-pi;i packa!!CS (SOil' (small-o!.ltline 
int..:grarcd circuit), Pl.CC (pla,tic- lead chip carrier). or 
DI L (dual - in -Jin..:)). (Sourrc: Elcctro11iq11t' lmernational 
lfrhdo, to June l'N:\) 

The Swi-...., tclecommunirations f!.roUp A'com, in 
vmjundion with the Swi ... -. F..:deral h:.,titutc of T..:ch
nol11gy, d.1im to h;l\·c made a hrcak1hro11gh in the fi·•"I 
of security in hig.h-~pccd .'at;i tran!->mi,!->ion hy develop
ing a '(Wd;1l cncrypri n krhnique suilahlc for ~recd' of 
up lo 170 Mhit/~; 1d thcrdorc also compatihlc with 
fururc inlcrnational lr;in-.mi'·'ion lcchnologi..-, 'iUch as 
A,ynrhronm1' Tran~fcr Modl· (ATM). 



The new block encryption technique, called 
IDEA (lnterm1tional Dal<> Encryption Algorithm) is 
designed to protect communications networks 
effectivdy from unauthorized access. 

The new method has been patented and brand
protected by Ascom and the company's aim is to 
establish IDEA as a de facto standard by making it 
widely available in the form of software (Freeware or 
Shareware). Ascom sell-; software licences for 
commercial applications. 

Ascom said IDEA ha-; already been iested for 
application in the internationalcommunications network 
of a major financial institution. The beginning of 1993 
saw the production and successful testing of the first 
samples for the serial integration of IDEA in VL~I 
(very large-scale integration) chips. 

Unlike the widely established American DES 
(Data Encryption Standard), there arc no marketing 
restrictions for IDEA. (Source: International 
Teleco1111111111icatio11s llltelliKence, 14 June 1993) 

Silicon transistor for high-svecd circuits developed 

Researchers at Bochum's Ruhr University have 
recently achieved a maximum working frequency of 
40 GHz with a protot ypc hetcrobipolar transistor (HBT). 
The silicon transistor will now be further developed lo 
make it ~vcn fa.,ter, and improved to make it suitable 
for applications in ultra high-speed integrated circuits, 
for which on:y the more expensive semiconductor 
material, gallium arsenide, ha'> been used in the pa-;t. 

Professors Berthold Bosch and Hans- Ulrich 
Schreiber (of the chair of electronic component-; at 
Boch um 's Ruhr University) have been awarded funding 
from the BMFT's (Federal Ministry of Research and 
Technology) Nanoclcctronics Programme for this 
purpose. The "silicon/silicon-germanium ultra high
spced hcterobipolar transistors and integrated circuits" 
research project runs Jntil mid-1995 and is being 
conducted by the Bochum scientist'> jointly with 
llmcnau Tcchn ical University, Daim lcr- Benz A G's U Im 
research institute, and the SEL (Standard Elcktrik 
Lorcn7) Research Centre, Stuttgart, which arc receiving 
additional funding. 

Now that Boch um has achieved the 40-CiHz cut
off frequency with a prototype, it will also demonstrate 
the Si/SiCic HBT\ advantages on practice-oriented I Cs. 
Thc~c arc rc<1uired for future, even more powerful 
glass· fibre data transmission systems or even faster 
computers. HBTs arc characteri7ed by a hcterojunction 
in the single-crystal semiconductor material. This is an 
abrupt junction from silicon to the silicon-germanium 
compound. This heterojunction lies between emitter 
and baM: and forms an additional energy harrier for 
some of the mobile carrier~ in the component. This 
means that fewer carriers can pass from the hase region 
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to the emiuer region when the operating \·oltage is 
applied. increasing the transi.~tor\ current gain. The 
base region can therefore he made narrower than before 
and the regiL'n·s resistance reduced at the same time. 
The result is an improved integrated circuit high
frequency response with higher execution speeds. 
(Source: Mikrodektro11ik. May:June 1993) 

Fraunhofer Institute de\·clops record speed A.'D 
converter 

Gallium arsenide electronics. characteril'cd by 
very high operating frequencies and switching speeds. 
can offer new international peak values for 
microelectronic component-; and integrated circuits. 
Researchers at the Fraunhofcr Institute of Applied 
Solid-State Physics (IAF) in Frciburg and Integrated 
Circuit-; (llS) in Erlangcn have succeeded in developing 
an analog-digital conversion circuit that operates at a 
scanning rate of 3.6 Glfl'. t~us achieving the highest 
value that has ever been made public world-wide. The 
circuit is constructed with AICiaAs/ AIGaAs/ Al(iaAs 
quantum wave heterotrnnsistors developed al the IAF. 
Using the same technology, the IAF researchers 
achieved another world record with the demonstration 
of a frequent} divider that operates '.n the frequency 
range between 18 GH7 and 34 GHz. The circuit is 
required in electronic mctrology for characterizing 
high-speed ICs. 

The IAF h;L~ al,,o achieved an international peak 
value in digital hetcrotransistor circuit integration 
density. A gale array that carries out 400 Mops (million 
operations per second) with the appropriate wiring has 
been developed and produced. The circuit integrates 
more than 20.000 hcterotransislors on a surface 
measuring 4 mm square. This means a record that ha'> 
previously been beaten only by a Japanese industrial 
laboratory. 

The operating frcqu~ncics of a CialnP/CiaAs 
hetl.!robiopolar transistor that the IAF has developed 
toguhcr with Daimler-Benz AG's research institute in 
Ulm also signify a world record. A cut-off frequency 
of 103 GH7 for current amplification and 1)() GHz for 
power amplification was measured. Such transistors arc 
important components in fut~'.rc high- frequency, high
range satellites, radio relay and mobik radio systems, 
and in vehicle distance warning systems. The 
developments arc the outcome of the 111/V electronics 
integrated research funded by the BMFT (Federal 
Ministry of Research and Technology). (Source: 
AlikrMlrktronik, May/June l'N.1) 

Cierman researchers set speed H"cor<l., in photonic., 

Cicrman researchers have succeeded in selling 
new world records in optoelectronic romponent 
parameters. High transmission rates arc among the 
factors of interest for opric:al linking in tbta system~. 
Researchers at the Fra1111hofcr Institute of Applied 
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Solid-Slat.: Physics (IAF) in Fn:iburg arc working on 
the dc\"dopmenl of spccialitcd la..;cr diodes for such 
applic.ilion ... _ Th'-' research lc.im. whil·h is led by 
Profcs..,or H.S. Rupprcchl. ha.o; b'--cn able lo dcmon ... tralc. 
u ... ing mclrological mclhods. a 30-CiHJ' modulalion 
bandwid1h for :nc iaAsiCiaAIAs'CiaAs muhiquanlum 
wa\·c la..;cr diode... This high handwidlh holds out 
prospccls for dala lransmis.o;ion ralcs of 35 Cibil/s ll\"Cr 
a ... mgle gho;.-. fibre. equi\·alenl lo !he amount of 
informalion conlJined in more lhan 50 HDTV-qualily 
1dc\"ision programmes at a lransmis.'>ion rate of 
:\ti() Mbil/s each. The 20 Cibitis lhal a monolilhically 
inlegraled oplocleclronic rcceiwr circuit. likewise 
dc\·doped al the IAF. can proces.-; represcnl anolher 
\\orld r\.'cord. The circuil, composed of a CiaAs photo
dio<le and a lwo-.,tage amplifier wilh AICiaAs/GaAs
quanlum wa\·e ullrafast transistors. ha.o; a bandwidth of 
1-U CiH1. A research learn under Profcs.'iOr K. Ebeling 
al the Uni\"ersily nf Ulm is working on surface
emiuing la.o;er diodes wilh a wrlical resonator struclurc, 
whi!:h can readily be arranged in arrays or in malrices 
which can 1herefore be used for a large number of 
oplical multipoint or multichannel conneclions. The 
Ulm r.:scarchers ha\"e succeeded in reducing the 
1hn:shc·ld current lo 0.b mA (pul..cd) or 0.b5 mA 
(con1in:.11>us output) by targeted modifications to 
lh\.' structure. These de\"clopmenlo; arc !he rcsulLo; 
of 1hc joint pholonics research scheme funded 
hy the BMIT (Federal Ministry of Research 
and T cchnology). (Source: :\likrc>i:lcktro11ik. 
May/June 1993) 

Safer compounds shown lo he cffccli\·e for 
microelcclronics manu faclurin& 

ScienlisL-; al the Uni\'crsity of California al 
Sanla Barbara have demonstralcd thal the lasers and 
lran ... istor-. used for optical communications can be made 
from ingrcdienls that arc substantially safer and les.-; 
loxic 1han tho ... e currently used by the semiconductor 
industry. 

An inlerdisciplinary re~-::arch learn hcadcd hy 
Ste\'en P. Den Baars reported I hat they ha\"e succc:;sfully 
made st;tte-of-the-art indium phosphide la.o;ers and 
transistors hy a method that replaces two highly toxic 
gases with les.o; h;vardous chemicals. 

trsing a process called metal organic chemical 
\;ipour deposition, !he scient!srs were ahlc lo replace 
ar.,inc ;111J phosphu;~· with 1wo different compounds. 
ll·rtiaryhul ylarsinc (TPA) and tcrtiaryhutylphosphinc 
(TRP). 

"This demon .. tralc., that hoth TRA and THP arc 
high- p11ri1 y sources I hat ran he used lo j!fOW hij!h
qualit y devices. It me<tns that we have owrcome the 
major lt•chnical oh.,tades lo replacing these highly loxic 
gase., in lhe manufacture of fihre-optic component.., of 
the type that may he used in a 'national information 
'-llper-highway"', Dt·n Raars said. 

TBA is rcpuledly 1wo 10 10 times lcs..-; toxic than 
arsine and TBP 20 to 100 tim'--s kss 1oxic 1han 
phosphine. !\ton:owr. TBA and TBP arc liquids rather 
lhan g;Lo;cs and lhus do not spread rapidly through the 
air when rclea.o;cd. (~urce: Computer. July l'N3) 

Sin&le-cleclron memory 

According lO theory. a memory cell ha.o; only two 
requirements: ( l) chat it-; state can be changed 10 
represcnl a· 1 ·or ·ir: and (2) that ils state can be sensed. 
Today !hat is done by charging and disehargir..g a 
capacitor. In the future. il ..:ould be done with a single 
clcclron. 

Using quantum tunnelling cffects in GaAs 
material at extremely low temperatures (ll. l K = 
-273.05°C), a learn of Japanese researchers from Hitachi 
and English researchers from Cambridge Uni\·ersity's 
Ca\·endish Laboratory ha\·e demonslrated. for the first 
time in the world, chat one bit of information can in 
principle be stored by only one electron in a 
semiconductor memory. The developmenl clears 1hc 
way for the fu1ure realif.ation of 16 Gb DRAMs. 

The Jevclopment is ba..cd on a new device 
structure that used side-gated structures in delta-doped 
GaAs material to form a multiple-tunnel junction 
(~HJ). Through a phenomenon called the Coulomb 
hlod.ade eff:.-ct, this design allows control .n·cr single 
cleclrons: memory "write" is accomplished by feeding 
single electrons from the MTJ into a capacitor. When 
the de\'ice is within the Coulomb blockade regime 
elcclrons cannot enter or exit !he memory node. \\ben 
the memory vol1age reaches the boundary of the 
Coulomb blockade regime, one electron enters or leaves 
and the electron stale re\'erls to the Coulomb blockade 
regime; afler a furlher discrete increa...c in the node 
voltage, 1he boundary of the Coulomb blockade regime 
is again reached and a further electron can he 
transferred. To discharge the node, the added electrons 
must he remo\'ed one al a lime, requiring a definite 
rnltage changc. Thi-; makes it possible to have two 
electron stales for the same applied voltage, enabling the 
I and 0 memory states to he defined. 

The same fahricalion proces..-. w;L<; used lo 
implement a Coulomb blockade clectrometer that can 
detect or "read" the voltage on the memory node, wi1h 
minimum interference to the electron., on the node. 

While the initial demonstra1ion used units of 
!Oil electrons, ii is pos.sible, say the rese<Jrchcrs, 10 
reduce the numhcr of clL·ctrons .1nd rcjlre~cnt a binary 
code with a ~inglc electron hy rede~igning tht• gate 
capacitor. Also, if slruclures could hi.: made at a scale 
of lcs' than ~ nm, the memory coulJ operate at room 
11.:mperaturc. Hitachi is reportedly confident that the 
MT.I and rdated component ... can he reduced tr> 10 nm 
in ... i1e and used in a pr;ictkal !<1 Cih DRAM chip hy 
the year 20IO. (Reprinted with pcrmi~sion from 
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Ti oxide for adh'-... ion lawr" ma\ enahk· Al replacc.:m.:n1 
with Au. A~ or Cu 

Researchers at the Georgia Institute of 
T echnolq?y (C ilT) HAtlanta) ha,-e founJ that a titanium 
oxide thin film may allow replacing aluminium in ll\ 
and multichip module-; with gold, sihw or coppt.·r. 

Because only a thin adhesion layer is used. the Ti 
film do1 .. --s not affect lhe didcctric properti1.-s of 1he 
in.c;ulator surrounding the metal. Furthermore. since Ti 
docs not diffuse much into noble metalc;, such as gold. 
conducti,·ity is not degraded. 

Because of their ltigher conducti,·ity. engineer., 
would prefer the nohle metalc; or copper. Dr. Paul Kohl. 
professor of chemical engineering at Cicorgia Tech .. 
notes. 

However, those high conductivity me1ab; haw 
often caused prohlcm.; in ICs because they do not hond 
well with silicon dioxide and polymers. 

Hi!!her·conductivity melalo; used for wmng 
palterns permit faster ICs and al'>O allow groups of 
circuits to he comhinC'I into compact multichip 
modules. Whiie the Jailer area is the topic of <firs 
r-:search, Kohl says the Ti02 coating is also applicahl..: 
for IC interconnects. "This insulator metal composih: 
would also he useful for intcrconnecL'i whercwr the 
name of tlte game is high conductivity, low capacitance. 
fine line structure.'> and easy. robust procc~.,ing·. Kohl 
declares. 

Kohl believe., his work hao; soh·ed the hooding 
problem with the selection of Ti oxide. The lightweight 
metal is well known for iti. use in ad\'anceJ aircraft 
structures. 

More work i., needed before !he Ti oxide pron·.,, 
is ready for commercial use, Kohl says. Ba.,ically. 
though, anyone using Cieorgia Tech"s recipe should hl· 
able to produce similar results. 

(icorgia Tech\ findin!!s were reporled ;11 lhe 
recent Spring meeting of the Matcri;1ls Research Sociely 
in San Francisco. (Rcprinled with permi ... ,ion fmm 
S 1•mic01ul11ctor /11/C'matimwl ma!!;11ine. .i unc 1'>1>:\. 
Copyright JIN."\ by Cahners Puhlishing Co., Des Plaine'. 
IL. lJSA) 

!lard copy 

A tl·«hnology nn\~ under dewlopmcnl at lhv 
l !niver.,ily of Southl·rn c ·.iliforni;i (l ;so in Lo, An•:l·k., 
promi,c.'i compukr "printoufs" in !he form of fully 
moulded and fini ... hcd thrl'C -<limcnsional ohjl·rh. ,\ 

h.::am k·J hy '.\tdi ... -... Orme. r'--..carch il.'-'i'lanl pwfe'\.-.or 
in l"SC\ aero .. pan: l'ngin'-"t:"ring. J'-·parlmenl. j, \\or king 
lo reali1c a long,t;mding Jrcam of l'nginl·er-: 111 in-:..1.:nl 
ii. -nd form" mctal\\orking prnc'-""-' !hat 1:an lak.: raw 
-.tod ;iml neatc ol'tjecb th;1t rcquir'-· m• further 
polishing. cleaning or working. Current md;1lworking 
procc.,_"-.... e\·en when under cnmpuh:r con1wl. generally 
r..:quir.: that a part b...· cleaned and finished "'-·fore it is 
ready for u~. 

In the proce.,_, a compuler-controlleJ noul..: 
dispcns...-c; a pr..:cisc stream nf uniform molten metal 
JroplcL'>. Ahout llKI micrnmctr'-~ in diil.m<.:lcr. the 
micro-droplets arc generated in a \acuum by !he 
br.:akup of a capillary <>tream. and arc dirl·cted onto a 
1empcratt;rc-controllcd <>uhstr<1te. There thl·y rapidl~ 
-.olidify and build up the shape needed. 

The trick. according to Orme. is c;ir..:f ul control 
of 1he target substrate's temperature <1nd the drop-.· 
liming an<l sit.:. The rate at which th'-· layers of 
microm.:1r.:-thick me1al succeed one <1nothcr i., such 
!hat 1he arriving drops of molten m;itcrial fuse 
completely with their stilh,of1 predeces.,ors. If done 
properly, !he result is a homogeneous metal structure 
with a finer grain - and hence grealer :o.lrength - th;in 
com·entional mclho<l.o; can produce. 

So far. Orme\ group ha' demon,1ra1ed 1he 
process wi1h Rosc·s metal · an alloy of lii,mu1h. le;uf 
and lin with a low melting point :iround 1'>11°(' · to 
fa.,hion .,mall. de1;1il.:J pipe ..cc1ion,. The lc;im i_, now 
lrying out more useful mdal:-.. such as ;1luminium. 
which h;1, a melting point of hf10 'C (Source: IEEE 
Spcctmm. Jun.: 1'J1J.') 

L1~er lunahle m·.:r hro;1d spec1rum 

The fir..1 commercial hrmd spectrum 1unahle 
la.,er ha-. been rekoi.,ed h~ a .,mall Silirnn \';ilk~ 

l"ornpany. 

Speclra·Physics Lasl·r Inc .. ha,ed iii Mountain 
View, California. rel"enlly licensed the lcrhnology lo 
huild th.: Ia,cr from C'ornell liniver.,ily in '\..:w York. 

l :nliJ..e mo,1 loiser.\, which can emit only ;1 "ingk 
wa\·cli:ngth of light. !he optir;1l paroinw1ri.: o'cillator ran 
he I uned. hy wrning a dial lo gi\'c off lil.!hr o\cr " 
hroad range of \\avdcngth" ranging from ulrroniokt 111 

infrared. 

ffa,cd on an oplical ny,1al th;it w.h fir.,t 
d.:velnpcd in C'hina in l'JK'i. C'hung T;inµ. a Cornl·ll 
ekrlrical cn,l!inecring profcw1r. look ;11.ha11L1g.: nl .in 
unu-.ual propl·rly found "ithin rhc hd;1 h;ir 111111 horalc 
(B80) cry,1;11. 

The non·linl·ar n~,r.il ha~; the ahilil\ lo 'Plit a 
photon in rwo. The \~,1H·knµth 1h0tl re,uli.- 11'-pcnd, 1111 

the an_gk ;it whid1 lhc liµht cnkrl·<i rhi.: n)·,tal. 



Thu .... hy tuning the cry ... t;il\, <,l;mtcd ... urface. the 

"a\'cl.:ng.th of the la.~r h.:am can he changed. 

Fi>r ex;1mple .... urg.l.·on ... could u....: one frequency 
(O fu._._. mU,dC t[-..,Ue ;ind another (O CaUleritC h11M>J 

\.:-.....:Lo;. 

Sp.:l·tra· Ph~ ... ics is mark.:ting. the dc\·ice.,, for 
makri;1l procc~o;ing. medical equipment. pollution 

monitoring. and other application ... /Source: Elt-ctrtH1in 
ll(·1·k/y. 2h \lay 1'>'1.\) 

C;mon increa.~" .,torage capacit\· 

Lmon in Japan claims lo ha\e created a new 
high cap.icily dat;1 <,lnrag.e medium u .. ing. micro .. copic 
conducti\·e i.-.1.mds on an organic thin film. 
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The rnmpany ha.<. u'>t.'d a ... canning lunncll;ng 
micnN:opc to creak tiny conducli\·c <,pol<. le"-" than 
Ill nm in di;1meler in a thin film of non·conductiw 
polyimide re ... in. The film is le"-" than eigh1 molecule-. 

thick. 

Theordically the mi..:r1i..copic <,pot ... could he u...:d 

lo 'lore indi\idual hinar~ data hit". ,\, each <,pol i ... 
around HNI time-. ... mailer than the pits which rcpre<,ent 

J;a1;1 hit .. on a compa.:l di ... c. Canon claims it may he 

P'""ihlc lo hold 111.llllO lime" more information th;m on 

"en. 

The conductin: "Pols were cre;ited hy hring.ing. 
1he electrode of the "canning tunncllin!! microscope 
dml' lo thL" re .. in film. 

\\i1h ;in ;1pplied vohai.:e. electron' tunnel from 
1h.: prohe through the re<,in lo a gold layer hclow it. 

When _; \. i' applied the Ill nm diameter spot i' 

crL·ah.:d on the film. (Source: f/aimnin lfrcl.:ly. 
2h \lay 111'1.\) 

1"1111; logic chip m;ike., pallern" 

\\"bile '\emirnnductor maker" liki: '.'alional 
Scmiconduclor. ffoachi and sc;s-Thomson Micro· 
dcclronic., ;ire offi:ring fu11y loi.:ic compilers for 
!heir mi,·rnuin1rolkr-,. one US company introduced 
a dcdiraled fu11y pallern recogni1ion chip. 

h111y lo!-!ic which offi:r' .. hade" of grey in lhc 
lradirinnal hlark and while world of di!!it;il ck·clronic-.. 
j.., h,·in).! u-.ed hy America :-.;l"Uralo!-!ix lo reco!-!ni1e dala 

'' r\·;im' v. hi ch arc noi.,y. ji11cry. "kc wed. or which C\'cn 
··nnrain l·rr11r .... 

Th, kdrniquc cnahb a hl·<.1 fil to he identified 
, \\"fl \\ lwr. rhcri: j, nn direct m;1lrh hl'l\l.\'Cn digil;ii 

l'·•lkrn' lhl· \; l.X ·I Ill fu11y pallcrn comparator 
l11rn1;ih rh,· 'crial d;1la from cighl input .. inlo parkl'ls or 

fidd<. which l·an he compan:d against patk:-ns ~torcJ in 
mi:mon·. 

The logi ... d Jiffrr.:nccs for all the groups art: 
accumulated and thi: difference sum' reprl-sc:nt the 
closcnl'S.' \·alui: which i... compared to a pre
programmed threshold to determine the h..>st. or wor;t. 
fit ll opcrall.'S al rates up to 211 :'l.1Ht. 

:'lioi.<.e tolerant microcontrollcr... running funy 

logic software arc being used in low cost control 
application<, in wa.<.hing machines and \acuum cleaners. 
A few dedicated Cuny parL<. ha\·e h.:cn dewlopcd for 
highi:r cost !>pccialist applications. Significantly. the 
~euralogix chip will -;cll for S15. in quantitil.'S 
of IOJJOO. 

The device uses a neural networking design and 
ha.<. a self-learning capahility which adjusL<. the 

threshold regi<,ters automatically. (Source: Electronics 
Hcckly. It> June llJ<JJ) 

Cr\'o;tal colour 

Researcher" al the Uniwr<,ity of St Andrews arc 

using thi: non - linear dfecL<. in a crystal to produce a 
continuous rang.: of frequencie<. from the uhra\·iolet to 
the infrared from a single la.c;cr source. An infrared 

light sourci: is up-converted to higher frequency 

uhra\'iolct light. of high energy photon<,, u<,ing non
linear optics. These high energy photons arc "<,plit" in 
thi: crystal 1><,cillatnr and the re-sultan! photon encrgie" or 
frequencies arc determined hy the orientation of the 
crystal. Rot.lling. the crystal produces light in 
wawlenglhs from .t20 nm up to 2.JOIJ nm. The 
team h;to; huilt a hcnchtop di:mon,trator and they 
arc 'i:cking applicalions. p;irticularly in 
mi:dical diagm,..tics. (~ouh:e: Elcctm11in Hrcklr. 
23 J uni: l'J<I.') 

Fragments of memory 

Long si:i:n ii~ ii lcchnolocically pri:diclahle jelly

hcan hu .. inc'"· DRAM is dcpart;ng from pasl form wi1h 
some innov;1tive new architecture<, such ;t' RAMhus, 
synchronousilnd '"cachcDRAM .. I mixed SRAM i DRA\1 
cells) and with unpreci:Jenledly widi: org;tni1.ation,. 
Furthermore. ju<.I cmi:rging. is a new low·powi:r 

standard. 

The •rend towards high speed is dri\'en hy the 
new ... ynchronou' RAMhus and cachcDRAM architcc· 
hire,. Hi!-!h <.peed Jcvice.; could he t;1king ~O lo·"' per 
cent of the total DRAM markcl hy l')'}:i. 

S~ nchronou-. DR,\ \h ;m· ml·moric• which work 

\\ ith microproce~~or' opcr;1lin!! up lo IOO \1111 which 

i' 1!1c 'pc1:d of 1'1'14 Pi:ntium-.. Their high "Pel·J result~ 

from ''f!mcnll'd arr;1y-. whirh l!.i\'C an acr1.:'' lime of 

111 "'· 



The bc<mty of synchronou_o; DRA\I j_, it<. dkct 
on sy:-.tein cost. RA\tbus DRA\ls offrr greater data· 
proc1..-s..o;ing. ad\·antag.1..-s but arc further away. By 
prO\·iding. a new interface bctwo..-cn the DRAM and the 
micropmc1..-s.....c1r. they allow data transfer al a rate of 
500 Mbyll..-s per ~cond. 

:\ third approach 10 fa.o;I DRAM is lhe 
cachcDRAM approach. This inmh·1..-s inlegraling 
SRAM and DRAM on the ~me chip. As with 
synchronous. ii provides a IO ns acc1..·ss memory. 

A second trend. after srx-cd. i_o; a trend to wider 
org.ani1aliom;_ As microproc1..-s..o;ors gel wider. lo 32-bil 
and now lo 64-bil. it makes sense lo have DRAMs in 
wider nrg.ani1alions. That is bccau...c. in power· 
conscious application-. like PCs. the kwer DRAMs you 
no..-cd to switch on the belier. It ~ws power for a 32 ·bit 
addr1..~' lo access only two DRAMs. each of which arc 
organi1cd :X lti. instead of having lo acc1..-s.' four 
DRAMs. each organi1ed X·t The trend toward<. the 
wider chips j_, strong.. 

The third main trend after fa.,tcr and wider 
DRAMs is toward<. lower power DRAMs. Fa.<.ter. 
wider and lower power · the tr.:nd for DRAM is no 
longer simply lo denser. But the density treadmill goes 
on - NEC is already sampling the tH Mbil. (Extracted 
from Etccmmin Hcckly. 28 July 1993) 

'.'icural networks take on optics 

lri.-,h scientists claim to haw made a 
breakthrough in the dcwlopmcnt of neural network 
computing systems which come closest to the operation 
of the human hrain in acquiring and pmce\.<.ing 
knowledge. 

Rcsean:hers at Dublin University have 
demonstr<lled an optical neur;ll network. which can 
karn to rccognitc p;itterns that have changed position or 
arc actually in 1hc procc.._., of moving, a..-, the hrain can. 
This is the result of a three-year collaboration between 
Trinity College. Duhlin and the Japanese electronics 
group, Hitachi. 

According to Dr. Paul Horan. a rc'>earchcr ;it 
Hitachi's Ouhlin Laboratory, the important difference 
between 1hi" and previous neural nclwork research is 
the use of oplical lcchniques lo c;irry information on 
parallel and cro<,.'i·connected dala paths within the 
network. Hui the optical system provides more 1h;m 
high speed parallel interconneclions; it is also used to 
proce.-.s the dala hy implemenling lhe mul1iplica1ion. 
wei!!hlin!!- ;ind 'ummalion f11nc1inn.-. ddined hy the 
imai.:e reco!!ni1ion ;•l1.!.ori1hm. 

The aim is 10 huild rnmpulers. which can learn 
hy expericncT hy makin/.'. ;i lar.gi: numher of ,implc 
ye.-./no dcci .. ion; .. imuhaneously. In a .-.cn.-.c it is a 
proccs" of "trial and error" learning. 

. !fl . 

The physicai limit;itions of connec1ing proce'" •r' 
tog.ether clcctrical!y ha.' r..~trictel! the de\dopmcnl uf 
w1•rkin~ neural nc1w.nks. h h;t' al"1 prompted 
r ... -sc;irchcrs to consider op1i ... ~. 

In the l"ni1ed Kingdom. Profcs."1r \liJwinlcr al 
l'.ni\·ersil\· College L.onJon ha..; pioncereJ the 
de\·clopment of minulc and highly integraled ekctro· 
optical switch1...., known a.o; quantum· well de\·ic ... -s. But 
Dr. Horan belicv1..-s 1hc Trinity;Hitachi collahoration i; 
the first 1.kmonstration of a working optii::al neural 
nclwork using quantum· well dc\ic1....,. 

The Duhlin demonstrator is capable of 
distingui!>hing between rea....cmably complex imag1..-s. for 
example the lcll.:rs T and ·c and this can be Jone 
e\·cn when the images ha\·e m1wed posi1ion or arc in 
motion. The image is first sensed and then con\·crted 
into an clcclroni1· data stream; this L'> used to moJulatc 
a semiconductor la...cr which prm·ide<; al! the individual 
data streams for the optical proccs..<.ing. Thi: optical 
system consist.-. of two GaAs quantum array!> containing 
banks of electro-optic modulators which reflect or 
transmit the optical signal.-. according to 1he application 
of a mhagc (0-9 V). 

The arrays, madc al Trinity wi1h the help of 
researchers al Sheffield l!ni\·ersity, arc relati\·cty large 
(2.5 mm square) for ti:tc number of modulators they 
con1ain (21 ). Each modulator. which is ctchcd on the 
(iaAs layer, is 80 micrnns wide. 

Dr. Horan said 1hc aim wa.'> to dcmonslrate the 
principle and there is plenty of scope for ,-hrinking the 
geometrics. 

The firs! array multiplie.-. all the pos.,ihlc 
configurations of hits, known a.<. autocorrela1ion. To do 
this the 21 optical outputs from the array arc polarited 
by 90 degrees and applied hack into !he array. The 
second array is used to match or weight each of the 
21 x 21 outputs from the first array wi1h a sci of 
21 data points defined by lhc pallern lo be rccogni1cd. 
This requires 21 x 21 x 21 or X.llOO separate muhipli
calion'> lo complete the recognition which is decided 
digitally after conversion hack into an electronic data 
stream. The speed of operation is delermined by 1h ... • 
nplical switching time of the arr;1ys which i-; le-.., than 
.\ll ns even for the rcla1ivcly large area Je,·ice. 
Dr. Horan poinls oul 1h;.1 rhe proces..-.ing 'Pl'ed will nol 
increase as !he complcxily of !he arr<1y incre;i~, a .... wi1h 
cleclronic syslem .... 

,\~ well itS !.peed, th1..· use of oplir<tl prure"ing 
make, ii p!,..,ihle for lhe firsi lime lo huil<l 'ewnd 
order neural ne1works whic·h include 1hc '.'I x :--.; or 
aulocorrcl.ttion function. 

t\crnrding lo Dr. floran 1hi ... W;s<; nol po,,ihle 
wi1h eb:tronic network:, due lo tlw numhcr of 
interconncclion~ required. The nptir.11 network make~ 



1his praclical and offers rccogmlmn e\·cn when lhe 
image h;L' mowd. This could ha~·e importanl 
implicalions for the recognition of mo\·ing imag"~ in 
medical applicalion.•;_ But like most neural nelwork 
n:~arch. the Duhlin work j_, ... till aro:md 10 ~·cars 

away from commercial systems. according to 
Profl.'5.o;or Hagarty. but he bdiews it is an imporlanl 
stl·p forward. adding "We arc now another horse in the 
race". (Source: Elt'ctmnit·s lfrekly. 1•1 May 1993) 

p(· in a cube 

Engin"-crs at Cambridge Uni\·ersity haw built a 
PC using a re\·olutionary PCB inh..-rconneltion system. 

Th.:: cn!'ineers. from Chiprack Electronics. built 
the -t.% PC ha.'ied on the Chips and Technologies chip 
--cl mounted on five multilayer PCBs. The PCBs were 
stacked one abow the other U.'iing a patented connector 
..,~..,h:m made under licence hy Harwin. 

The compleh.: PC including RAM and ROM. 
oc..:upicd a 50 mm cube. Healing wa.<; not a problem. 
kc;iu-;c 1he multilayer PCBs and lhc edge connectors 
acted a.<; a heat sink_ Chiprack expects 10 launch iL<; firsl 
PC producl in 1994 and Harwir._ which j_., in production 
wi1h the conncclor. cxpecl<; to sell it into a number of 
embedded applica1iono;. (Source: E/n·tmflin Heekly. 
17 ~meml,cr l'JCl3) 

Hitachi enlers the ;itomic age 
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Uitachi ... cienlists arc planning to huild atomic 
sc;11.: ck:c1rom"·chanit·al win..-s and swi1chcs which they 
forc:ca'I could reph1cc conventional electronics within 
lhe next d"·c;idc. 

The inlcgralinn potcnlial is ~ greal lhal lhc 
scicnti,;... al lfil;ichi"s Advanci:d Research Ccnlrc in 
Japan h;1\ e calcubli:d that Ill million gali:s could be 
filled oi. a :!II µm square slice of cryslal; an cnlire 
'!1pcrcnmpu1c:r could be huih in it :!flt µm square. 

Thi: ,cicn1i,1s arc jU'•I hcginnin!!, i:xpcrimi:nl!> lo 
im·~slig;ile lhc pr;ictic;!li1ics of thi: '\Cherne. However. 
cakul;ition-. ... how that lhc circuils. cor.structcd from 
lines of alom' .. iuin!! on 1hc ... urf.1n· nf a wafi:r. arc 
k;1 .. ihk·. 

1\ wire in lh~· l'ircuit would compri<.c slrin~s of 
;ilom' ;irran!!cd on lhc 'urfocc of a w;ifcr - rather like 
he;lll\ on it n;.-ckl;ire. 

The 'lrin!! will P"'' a currenl hcc;iu,e electron.., 
tan f11m from onl· alom lo anolhcr. However. if ;1 

,jn!!lc alom i•. remo\ed. lhl· wire ;tnd lhc circuit i' 
hrokt·n. 

\lort· romplir.1lrd .1rran!!cmi:nls would cmulittc 
lht• •u.:lion of a numhcr of h;i,i( lol!ic runclion·., ,uch "' 
~and and ~or 1!;11~·'· I filarhi cn!!inccr-. h.•v1: al"' 

de\'i.'iCd a simple storage clemenl allowing memory 
function. ... to be built. 

The scheme i.-. electromechanical in that single 
alom<, arc physically arranged on a wafer to create 1hc 
circuits and ntowd in and ocl of lhe line to switch the 
circuiL'i. 

Thi.o; is unlike lhe single electron tran. ... i..,lors and 
memoril.'S which Hitachi is alo;o developing thal rely on 
quantum mechanical tunnelling effects to operate. 

Hitachi hoP'-'S lo demonstrate a working atomic 
wire within 12 months. (Source: E/ectmnin IJet•kly. 
IO No\·ember 1')93) 

Supercomputer docs lhc double 

Kendall Square Research (KSR) claims thal by 
douhline. the performance of iL... second gcneralion 
m uhipro.:l.-ssing supercomputer it ha.<; so1"·ed the paradox 
a.'i.'iOCiatcd with computer systems wi1h large numbers of 
proc\.-S.'iing clcmcnK 

Shared-memory architectures may be c~.ier to 
program th3n di. ... 1ribu1cd·mcmory ones. hul they tend 
not lo he scalable bccau.'iC performance dcgrad"-s a.<; 
more proccs. .. ors arc: added and haw to access lhc !'.<lme 
pool of memory. 

KSR's latesl 80 Mips/MOops sy:<>lcms place 
memory clmc lo each processor. like in a shared 
memory system. Every proces. ... ing card ha. .. two 
processor .... each of which ha.'i 32 Mhyte of DRAM and 
51:! khylc of fa<.t slatic RAM. 

Thi: :<>ys1cms ari: arranged so that I Tbytc 
( 1.000 (ibyle) of a single memory spac.: can be 
addrcs....cJ by any of the proccs.'><m. To Jo 1hi, KSR ha.' 
arrangi:d ils proces.-;ors in a ring s!ruciurc. II al'o I reals 
iL-. mcmor~· like a cache s1ruc1urc. 

The firs! ring con1ains 3:! proces.<.or<.. with !heir 
'"'"''..:!atcd I Cihyk of cache DRAM. Communications 
hclwci:n pnKcs."'1r' in this ring occur al 100 Mhyle's. 
If a memory itddre ... -. is nol found in this physical block 
of memory. the search is then diverted into 1he next 
rir.g of .~2 prncc.-.."1rs. 

According In Tim Allen of KSR. thi' doc.., cau~ 
a fourfold incrca.-.c in lalcncy, hu; he counter<; lhitt thi' 
penithy i ... only paid once a. ... the 'Jchc·like naturi: of the 
organitetlinn mi:ans thitl the memory addres.-. ;md olher 
itddri:s. ... cs likely to he required arc th.:n loitded into ihe 
fir'! pnlCC.'-">r rin~. (Source: ElcctrtH1in Hh·kh. 
Ill Novemlwr 1'>'8) 

Motorolil has dc,rrihl·d the l;ilc\I vcr,ion of ii~ 
Mo~;iic hi!!h pcrf11rm;1n(l· hipol;1r lcchnolo~y and ii 



claims lo haw dcmonstrah:J a tran.,islor with a noise 
figure a.-. low a.' ll.'l dB ·.;;i1h I~ JB gain al i.2 (iffr. 

h is the fiflh gcncr;ilion of \tntowla\ oxide 
i-.olatcd sdf -aligned im plantcJ circuiL' ( \losaic) anJ ha.-. 
been transferred to 11.t> µm silicon technology. In 
;1ddi1ion to the '•>Wcr junction c;1pacitance and para..,ilics 
due lo the geometry shrink. gate dday ha.s licen reduced 
by minimiting the extrinsic b;L-;c n .. -;,islancc. 

In an ECL ring oscillator test circuit dc-;cribed in 
Eh·ctmt1ics Lmcrs in October 199~ .. a minimum gale 
dday of 25 ps al a switch rnrrcnl of 1.2 mA V.;b 

measured. (Source: E latmnio II (•t·kly .. 
Ill '.\o\·emh.:r l'N.~) 
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Light -emiuir.g silicon device Jewlo[!\!d 

.-\ light-emiuing silicon dnice has been 
developed by a nine-member team of scienlisl' al the 
Solid-Slate Physics Laboratory (SPL). 

Called a "junction diode". it puls nut a beam of 
mange-red lighl on application of a sm;11l currcnl 
(500 milliampcr.:s) al 10 V. The light could be'" i<chcd 
on ;ind off al 1.000 million times per second. 

SF'L scientists said that light-emi11ing diodes 
replace co. \·entional wiring between components in 
op1ndec1mnics. 

Light licams carry more informal ion and they do 
not inlerfcrc with one another ;L' declrical cum.:nls do. 
and supercomputers can Work C\·en fa,ler if their chips 
could communicate hy light instead of dectricity. 

The SPL device W<L' made from a silicon wafer 
wh'l'iC surface w;L' made "porou_,- hy the well
estabfo,hcd dectrochemical elching - a proces.<; that 
riddks thc wafer surface •.-ith an array of holes. 
211.000 times thinner than a h.aman h;iir. (Source: The 
flint/11. I December !1>1>.\) 

\1ihuhishi ... nans in millic,ecs with inlclligenl technologv 

\fitsuhishi Electric is the lalcsl fap;ine'c company 
111 de\·clnp a c;imi:ra based on high speed imaging
procc,.,ing ll·chnnlogy. which c;in dcti:ct lhl· contours of 
mn\ing ohjerls in undi:r half a millisecond. 

The com.umer clcclronicsromp.iny h;1.,dcvcl11pcd 
a pholodclcl"lor .irray. which ...:an Ji:ri:cl change' in lighl 
-.h;iding on an ohjn·t and produces j11,11ha1 informalion 
fiCCl""-'ary lo r1.·ncah· lhc conlmw, of the ohj1.·c1. 

\tihuhi-.hi tall-.. ii ··;111 in1d:i!!,cnl ram...:r,t". whid1 
could h1.· 11'·1.·d in cir g11id;tn(1.' ,~,[Cm.; that ner1l lo 
protc'' im;ig1.· informalion in rc;1l 1im..-. 

The devir1.· 11\1.'' an arr.1:- of ph11111,k11.·tl"r' 11n .1 

gallium ;iro;,...:niJ1.· '"h.,lr.111.·. Th1.· <,cn,ili\·i1y of 1hc 

Jctcctor .. \·aric!' with tho-..c in th1.· fll\\,..· higher rc ... olution 
than th11,...: in the columns . ..\rr;iy.; dcte.:ling c4ual le\ cl' 
of hri!!hlnl.'S.'> cancel c;ich other nut and ;an cl .. ·r1rical 
,..ignal i,.. only prnduccJ when the hrightne'' 11.·\d \ari1.·s 
between adjacen~ nl\\" and column". 

In a St.'n,...: it is thc op1ic;1l cqui\·alcnl of the 
hit - mapping tcchniqi;es u-.cd in d;11a compre,,i.in \\ hcr1.· 
only chang~ in the picturl.' arc regi .. 1er..·d. The 
128 x 12:-\ clement array can delcd the contour .. of ;in 

image in II.~ m.;. 

In Scptcmher l'N.~ '.\TT descr!h..·J a larger hut 
slower array w;in!! a high sp .. 'l:d fcrrodcctric li4uid 
cry~lal light modulalor. which can distingui ... h the 
light and dark boundarie.; of ohjecl" in I m.; "i!h 
500 x 500 pixel resolution. 

Both sy,,lems procc" the optical information in 
similar ways. hy 1.1.:tecting the changes in hrigh1nc'' 
helwecn adjacent pixds. This enah(e.., the sy .. 1cm lo 
define the outline of an object. ewn when moving. 
much faslerthan in con,·cnlional charge-coupled Jc\·i.:c 
(CCD) photodelectors. 

The ferroelectric li4uid crys1al device U'l:' ;1 

three- layer spatial light modulator. with a partial mirror 
s;andwicheJ between the pho111rl.'cepti\e film ;ind 1hc 
liquid crystal !':mel. The liquid crys1al molecule... in the 
panel orientate themselves according. 10 the ligh1 lc\·cl 
falling on them. 

:"TT ha.-. <ll·\·cioped a mean-. of delelling only 
tho'>e area.-. of thc liquid crys1;1I which arc in lhc 
transition stale of polari1a1ion hc1ween 1h1.· two 
extremes. As a result thl.' outline of an object. the 
houndaries between light ;ind d;1rk arc;L-.. arc traced. h~ 
reflecting a polarited lighl through the cry,..1;11. 

It deri\·es most of it<. speed because it produce-; 
;in an;ilogue output signal diri:cl r mm the pholmlelcrlor 
"ith mt any intermediate digital proce,-;ing. ;.;TT ai:-.o 
claims the analog oulpul produce., "\moothcr·· edges. 

~TT is confident th;it ii Gtn impro\c i1 ... 
prolotype sy<.lem 10 <.upporl 1.000 x l.flflfl pixel 
re<.olution imagin~ with ;1 HI µs rc•pon.,e lime. (Si•urrc: 
F.lc!"tmnio II l·1·k Ir. 17 :"owm her l'l'»') 

Ill. '.\1ARKF.T TRf:'liOS A'O l"0\1PA:'H. :\EWS 

'.\farkrt lrrnds 

A knt;1li\c r1.·pnrt fn,m lhe rnmmi111.·l· for lhl· 
Ci .. ner.11 Agrccmrnl on T.1riff, .11111 Tradl· (Ci:\TTJ 
>how., 1ha1 1he !!lohal tra4k for !'l1>2 grc\\ 4.:'i pl·r r«nl 
on .111 ,·xporl vol11m1.· h;i.,1<.. In comp.1ri"111. lhl· gr!l\\lh 
for l'l'J I was·' p«r rent. Thu,, for thl· fjr,1 rime :.inre 



!'IS.''. th.: \o(um.: of .:xpNt lr;1J.: -.urpa_,-,.:J 1h.: l.:wl of 
1h.: pr.:\ iou' ~.:;ir. The rcpt1rt <tl!rihuh . ..,.. 1hi,. growth h1 

lh.: slar! of economic r.:Cl•\.:ry in '.'nrlh America. plu.." 
~·liJ J.:manJ for imporb in C.:nlral anJ Soulh Am.:rica. 
the \1idJI.: LL'! ;mJ . .\.,ia. '.'c\·.:rth.:ks'. th.: global 
.:conomy conlinu'-"" to -.low Jown. makin!! th.: pro-.pccb 
for l'>'I_; unccrt;1in. 

For (•l•I.:'.. !h.: lnt;1l .:xports for 1h.: worlJ r.:ach.:d 
S.>.7 !rilli.m. a 55 pcr n:nt gain from lh.: S.'\5.'\ trillion 
in 1 •1111. S.:n·it·.:- rdal.:d !raJ.: including. !rad.: in 
lran-.porlalion. communic;11ion,.. insuranc.: and financ.: 
climh.:d S per c.:nl lo S'lhll 'lillion. 
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J;ipan·s J•I<>.:'. .:xpmb ad\·anced I p.:r n:nt in 
\olum.:. comp;1rcd with a .'\ pcr c.:nl gain in l'Nl. 
Imports ... tippcJ 115 p.:r c.:nL In conlra,l. th.: 
l nii.:d S1;1!.:s and Canada cnmhin.:d saw export' ns.: 
: pcr t·.:nl. while imporls g.r.:w •J5 pcr c.:nl. 

A'ia. cxc.:pl for Japan . .:xperienced stable g.rowlh 
in .:xporh ;ind imports: !his is espccially true for 
Hong. Kong.. Taiwan anJ Korea. In Europe:. German 
import;. dimhed J.\ per c.:nl in \Olume for J<)<JI. hul 
fdl lo "' per cenl for 111112. Trading with 
We-.h.·rn Europe from among th.: Commonweahh of 
lndepcnd1.·n1 Stai.:-. (US) and Ea'\tern Europ.:an nations 
;tlhanc.:J. hut export .. dropped Ill p.:r n·nt for th.: third 
.. cr;1ig.ht yc;1r of deciin.:s. 

The rcporl offer-. an unc.:nain for.:ca_<;( for l'N.'\. 
h.:..:;m .... · of lh.: g.r;1du;il o;lowdov. n of lhc !!loh;1I cconomy 
(;1 trend in prng.n;'" since 1'1'>2). plu-. weak .:conomic 
!!r<IW!h in fapan. ;md in w .. ·,tcrn Europe;tn countrie'i 
,uch ;b < i.:rman y and f r;mcc. 

f>e,p!h: g. .. ·n.:r;1lly li!,!hl hud!!d ... chemical m;1ker-.· 

'P'-·,1ding. on m<tnag..:ment inform<1lion 'Y'lcm' continue., 
IP grow. tm;dy hecau'..: of the 'Y'h:m upgrades ne1:d .. ·d 
In compel.: g.loh.11ly whill· mcclin!! a wide r;tn!!e of 

,;n\imnm.:nt.11 rq;ulationo;. 

r\ rec..:nl ... 1udy tl\ ( ·(ln ... uhing Rc,ourc.:s 
d . ..:xing.lon. \1r\) e'lim;it .. ·d th..: world market in 1'1'12 
fo •r (I trn pUtef h;ird\\ ;If\'.. pack;ig..:d ,Of( Ware. and SCr\ iC.:'S 
in th•· chemical inJu,try al~ 11..J hi Ilion y..:ar. While th.: 
l.1rc .. ·,1 'pending. compon..:nl i, '~'!cm' li;irdw;1r.: - more 
th;1n ..Jfl per rent in th1.· l·nitcd Stal'-''· Europe ;ind 
.f.1p.IO - lh1.· 'llld~ foreca<.t.... L\ p•·r c..:nl ;tnnU;i( g_ro\\lh 
I•• 1•11>-:' in 11~ .. · ;1r .. ·;i of ,.·n·io:.:,, whi'h in the 
I nii.-d Sial1.·, ;m,I furope no\\ con,lituk' ;1 larg.1.·r p.1rl 
ol 1h" h11d!!el 1han .. :, .:' ...i1ftW<irL ll.1nlw;1rc i.:r.mth i' 
pr11jn·1nJ .1, fl.11. ;ind "'ff\\;ir,-. rqHc,,·ntinf! 20 pn •..:nt 
nf 'pcndin!! in I ho.: l · nikd St.11.:~ and Eurnp.-. i' 
proj .. ·cted lo gro\\ .ii )\ per rr:nt. 

Soff'.l.ar..: h." ;1(.,0 h,·conll' th..: r .. ·ntri:pi1:c1.· in 
,\,h'm 11pcr.1d,-. .. Cii\1.·n thc pr11likration of ·,nff\L,1rl' 

p.11·k.1c"' th,11 link h11,in'-·" '~'lcm' inll'rn.11ionalh .md 
1h .. <.'\<1l111i11n of n1wn ,\,f1.·m ,f;md.1ri1'. hardw<1rc 
,,·kclion i' .1ln111,t incid,·nf;1l lo ,oftw;ir..: ,c1 ... r1ion. 

Larg.e compul.:r harJwar.: .. uppli.:rs mu<;! nm1. cater to 
a hroad.:r rang.: of cu:-.tumer\ ue.:J.,. induding. .,oft ware 
an<l ~n·ice. :\good exam pk of the tight focu.' on end
us.: market'> comhin.:d with software anJ s.:r,ic.: 
off.:ring.,; i' a prng.ram launched by 18\1 for chemical 
anJ pharmac.:u1i1.·al manu fac1urer., 1n tho: 
l'.niled King.Jorn. 

Chemical compani .. , ha\·e played a major role in 
!he Jc\·clopmenl of applicalion software. S.:\eral largo: 
suppliers crafted off -lhe-,hclf soft ware moduk-s 
\1..-irling. with chemical cu.,lomers. Some of the liroaJ
range pmj..:ct-; wc:re unJ.:naken in \·inual partner.r.hip 
with suppliers: howe\er. man~· others im·ohc the 
purcha.-;c- of commacially a\·ailahle systems - a trend 
l:'Xpcct.:J to continu.: gi\·en the high cost" of de\·doping. 
and maintaining in-house sohw;ire. (Source: .-tEL". 
'.'o . .t· l'><H and Cl1m1ica/ U(•ek. 19 \lay 1')9.'\) 

Ea"t A"'ia lc>oh forward to J.:cade or growth 

Accdcraicd growth will b.: the norm for 
de\·cloping countrie~ in !he next 10 years. according to 
a foreca_<;l f mm 1he World Bank. \\ berea.' th .. -sc nations 
aJ\·anced an a\·erag.e of 2.7 per cent annually for lh.: 
la.o;l Ill yl:'ars. !his rale will nearly Jouhle h.:!ween now 
and the first years of !he coming. cl:'nlury. re:iching. 
-1.7 per cc.:nl. Economic reform~ in d.:\·cloping. nation .. 
ha\·e pa\·eJ lhc way for this growth. including a ~hi ft (O 

pri\·ate owner:;hip among pre\·iously <;late· run or put-lie 
corporations. relaxed regulations for imports. and 

control' for inflation. This ha.' n:sulteJ in expandl:'d 
imports anJ ha." hdped promote forei!!n inwstm.:nb. 

Th.: foreca_<;l pr .:diets thal growth in ea...,tcrn Asia. 
particularly in China. Hong Kong and Taiwar.. will hl:' 
c.:speci;11ly noteworthy. and may form th.: so-c;ilkJ 
fourth gro\\lh peak of the world's l:'c<momy. As prices 
for prim;iry goods re;Kh a pPinl of st;ihility. de\clopin!! 
counlril:'s will experience addition;1l growth. In the 
foturl:'. de\·clopin_!.'. counlric.:s will ,.hif1 from relying on 
c;1pit;1l to.ms from commerci;il hanls in foreign 
countries. to encourag.ing dir..:cl inw .. tmenl!\ hy pri\at.: 
industrie-; and investm,·nh in "t.:curilie-; and 'har.:!'>. Thi, 
!rend ;1lre;idy io; under way. Dir..:cl in\c ... lm.:nt off.:r .. 
<1d\itnl;1gcs lo de\doping c1111n1rie<;. hec.m'e ii p..:rmit:. 
e;1.-;y ac411i~i1ion or the accomp;1nying m;tnagcm .. ·n( ,f..ilt.. 
and tc..:hnology. How,·\ er. dirccl in\e-.tmcnl." al."' f;tke 
l.1rgcr proportion" of I hc hu,in..:'i!'> profit .. ;1w;1y f n im I h.: 
ho..,1 rnuntry ih;m d11 indir .. ·ct in\'e,tm..:nl~. Thu' the 
report \\Mn' lhal Jndopin~ nation., ,houlJ gu;1rd 
a!!<1in,1 cxc.:,.,i\.: d.:p .. ·nlknc.· on medium -term frir.:ig.n 
in\'e,tm .. ·ni..... (Sour..:e: :ff:('. '.\o. -'· l'l'/3) 

!ntcrrr1nnl·c1 rl.111~ in 1h..: SIA SF \1 A TECH 
r11adm.1p 

·\f Tq!.11\ \in, In-nth :\nnu;1l Pla .. m.1 Scmin.ir. 
hdd in Jul; l'l'I.'\ durinl! "il'miwn \\'e ... t, SE\fATfTfl'., 
John \f.irtin prl·,cnkd .tn mcr\'i .. ·w of rh .. · SIA. 
SE\IATl'.C'll roadm.1p f11r int.:rrnnn..:ct tnhnolol!y. 



including. g.Jtes. conlJCl<; and \ ias. The o\crall !?-OJI ol 
!he rt)JJmap i, 10 achie\·c 1hc lcchnological ad\·anc'-~ 
needed lo arri\·e al II.I 2 µm manufacluring. hy 200-1. 
and 0.111 µm in 2!K17. The formalinn lechnique for 
C\IOS !!Jl\.~ is expcclcd lo rnnlinue lo bc: dching. lor 
holh lhe poly and amorphou.<, ... ilicon and lhc gale 
,p;icer. Eich 1<1ob an.: expcch:d lo chang.c ... ig.nificanlly 
during. the SI.-\ roadmap time frame. he rcporh:d. 

\fajor chang.'-~ arc anticipah:J in the area c•f 
inlcrconnccl formation during. the 15 yc-ars c1wcrcJ hy 
1he roaJm;1p. The- inh:rconnccl g.roup\ \·i,ion of the 
m .. :talli1ation rc\·olulion on thl.' hori10n include ... copp..:r 
in11:g.ratin~ with. and. in -..1mc- ca.....:s replacing.. 
aluminium alloy.... Thi.' metal definition tool., arc 
expccll.'J to change <l' dramalically a.' thl.' mdalli1ation 
itself. Polishing. 1echnologi1:, an: likely lo h..: employed 
for Cu and Al alloys in thl.' final years of 1his dccaJI.'. 
A re4uin:mc11t for hig.h dielectric constant material' will 
cr'-·;1h: addi1ional chalkng.'--s. (Reprinted with 
pcrmi,sinn from .'frmin111duaor lnlt'rnu1io11ul mag.a1inc. 
Scpl·:mbc:r t•N."\. Copyrig.hl 1'1'1."\ hy Cahner' Puhli,hin!! 
Co .. [~~ Plaine .... IL. l"SA) 

F;1ilures in 1he spotlighl 

Only one in U nl.'" producl id1:a' e\·alu;1ted e\er 
make ;my money. ;1ccording. lo a study carried nut hy 
Scmic11nduct11r Equipment and \bterial' lnlernational 
(SE\11) the 'emiconduclor equipmcnl trade 
a.'-"lCia1ion. 

The re~arch confirms a ,jmil;ir stud\ :n 
m;moigement con ... uhant \kKin....:y which c .. timate' thal 
alm1l'>l h;ilf of all R,\:D co't" !!O inlo pnxluct:-. lhal fail. 

r\ ,poke,m;m for SE\11 ._.1id: -Thc CO'>I of failure 
in ;i tcchnii:al product inlroduction is \cry hig.h and in 
... oml.' e;1~s fa1;1I. \\hen a ncw producl foils. ,hrinkin!! 
m;1rg.in' makc ca ... h rcpknishmcnl difficult for m;my 
romp;1r.i'-·,-. (Source: Efrrtro11in lli·d:/r. 
27 Oclohcr 111'>."\) 

Chip demand lo rl;ittcn oul as PC hoom l·nJ, 

Thc ... iticon cycle i, reachin!! ii... pc;1k. <11.'rordin!! 
10 k;m Philippc Dau\ in. chairman of World 
Scmiomdurlor Trade Slati,tic., (WSTSl. 

D;IU\ in l'Xpl·ct:-. chip ,hipmcnh lo pblc;iu 11111 
<tfll'r I~ month' of l' xrc-pli11n;1l !!rowth. which h;1Vl' ''-'l'n 
lhl' world rhip m;1rkl·1 inrro.:;1 ... e h~ .:'.."\ per renl. 

The hiµ.!!"' rq.:ion.11 !!fllWlh recorJnl in 1'111\. 
... ;1id D;nl\in. wa, in 1hc t:nilcd Kin.1tdom v.hl-rl· th,· 
\ ;1l11c of lhc 101.11 ,1\ .1ilahk m<1rkcr ff A \1) 1-!n:w h~ 

X"l p,·r n·n! in llw fir'! qu;irlcr on lhl· h;1d; of lhl· 
PC' hoom Aul WSTS n;pn·r ... thl· h1K1m in Jl·m;rnd for 
f'(" dtip' lo .. pl:imml·I· in lht• 'l'COnJ h;tlf of l'l'l.i hul 
1h;11 i..:rov.lh will rl·,uml· 111 1'1'1.'i. 11 t""Pl'CI~ lhl' rd,·roni
pr11J11r1ion rl·n1vny loc11n1inlll· lhrou!!h 111•1.i pro\ idinJ! 

. >o . 

a ·ttmg·ll·rm 'taMe trcnJ· \\hi~-h will m;1inh h.:ndir 
Europe. 

C>..:mand for chir fr11m the ;1ul11n11>ti' e 
det·tronic:-....:dor "ill faJc in 1'1'1.\ hut rc,.um'-· in 1•1<1.i-
1•1'15. WSTS prcJicL.;. hul the currenl rel·e:...,ion in the 
eon ... umer hu,inc" will nnt pick up bc:forc l'l'i'i- l'l'lh. 

D;1u\·in "aid capacily i,.-.u'-~· which haw l·au"-'J 
..,.,:\·l.'re ... hort;1ge' of some ty(l\.~ of chip .... will he "ihcJ 
in the fif't qu;ulcr of l'l'l.i ;1, the Japan'--...c.: ramp up 
capacity. 

Hot pmJucb for thi<> ye;1r. predicl' Dail\ in. \\ill 
h..: fla.,h EPR0\1 (up ltKI per cent hy rc\enuc). -~~-hit 
mien-,., (up h~ per c.:nl) ;mJ DRA\f fup .>5 per cent). 
:'\ext ~car thc~ will h..: flL'h (up htl per ecol) ;mJ 
ORA'.\! lup 1•1 per c.:nt). 

\\"ilh lhe .... mcc-.., of fl;L,h. n11n- \ol;iti\·e mcnwr~ 
i' expcckd lo laL.e an increa.,ing ,hare of !he memor~ 
market away from DRA\f. (Sourc'-·: 
Elr·ctro11in IJC·d:fr. ~;July t•rl.~) 

Summer hi~h for chip ordcr-. 

Thc '>emicondurlor hook· to· hill rali11 b 

rnntinuin!! ih upward trend. acrnrdin!! lo lhc ~;1le'l 

Electronic Component... lndu,try FeJcr;11ion iEl IF1 
fi!!ure:-.. de.,pilc ;in ;mticip;11ed ,l;ickcnin!! Jurin!! th,· 
.. um mer holiday pcrioJ. July hook in!!" werc the ... n:onJ 
highc-.1 in the ECIF recorJ rnKik ( IJit, eomp;ircJ with 
l.2J in l'N2). Whilc hi!lin!!' in July anJ :\ul.!u'I 
foll11wed !he tr;1Ji1innal pattcrn ;in<l ca~d ... lig.htly. they 
were ;ilmrl'>l douhlc th1~ in 1'1'12. Rolh hookinl.!' ;mJ 
hillin!!:;. for c\ery monlh in 1'1'1.• were rccord hi!!lh for 
that monlh. The improvcmenl h;1-. he'-·n brl!d~ 

dependcnl on \tOS micro components ( microprm·e,,or, 

in par1icul;1r). Rut !here ;1rc 'i!!n' th;11 !!flm th i' 
'prc;idin!! 111 olher pmdllct" ;inJ marker.. 'uch "' Ji,dcll' 
-.cmiconJuctor' and lhe mohilc l"ommunicalion' '>edor. 
Scmicondurtor b.1uipmcn1 and \fatcriab (SE\11) fil-!urc' 
<,ho1.1. 1h;1t world. wide ... hipmcnl' or ...i;miconductor 
m;inufaclurin!! equipmcnl pe;ikcJ in June. ,hov. inc .1 

hook-10-hill r;1tio of 1.22 (ll.'I in Junc 1•1•121. Th,· 
prdimin;iry fil.!urc for Augu-.1 j, I.I~- (Sourl"c: 
f:lfftrmun lfrd,fr. 2'1 Scplcmhcr 1•111\) 

\!;in~ a hu,ine" lr;l\dlcr v.ouhl lil..e lo IK· in (\\11 
pl<KC\ ;11 onre ;md 'II ;l\·oid l"•"lly ;md liOll"l"lln,Ulllilll.! 
journc~'· In lhl· la'I few \l·;1r' \ ideoronkrenrinl.! h;i, 
hc:!!Un 111 makc thi, P"'-'ihk .1nd lhc fir,1 m;1jor 'tud~ lo 
ron ... idcr ii' imp.Kl on ;i m.1j11r in1t-rn.1li1111,1I .1irp11r: 
l"onl;iin' lkprt·"inl.! Ill"\'' for lhl' ,I\ i.1li11n ind1i-lr\. 

1\ l ""i f"cdl'r.11 .-\\i,11i11n .-\dmini,1r.11i11n .ind rhl· 
\1,1 ...... ;irhu,,·11, Port :\ulh11rit~ l"11mmi ...... i1111nl rq111rr 111 

'l'.l' ir lhl'rl· j, ,·n1111d1 drrn;111d l11r .in111hn .1irp11r1 in llll' 
;irl'.1 in ;11ldi1i~1n 111 B1"lon·, l.111!.lll aiqiorl prl·dirh 1h;1I 



iH 2illll lx•l\\\.'\.'n l_l ;inJ 2.' per c.:nl of hu.,in.:'-' lra\d 
from Lo!!;in ;1irp11rt ma\· b.: r.:plac.:d hy 
,-jJ..-111:1 in f.:rencin!!-

Thirty per cent of trip ... hy hu ... in .. -s.o; p..·oplc lo 
olhcr hranche-. of 1h .. ·ir own company w i1hin lhc 
l '. ni1.:d St;1r.:... ;m: lik.:h· lo he r.:plac.:d. whit.: 
15 per cent of jnurn .. ·y .. In other C•1mp;mi.:' within the 
l'.ni1.:J Slah."S may Ii.: replaced. 

The ....... timat....., were arriwd at hy looking at 
~n.·ral large American companies !hat had in,· ....... teJ 
hea\·ily in ,·id .. ·ocon f.:rencing equ!pmenl and '-'."Cing how 
much tr;m:I wa., 'uh<oliluted. They al"~ o;tudied how the 
\·ideoconfcr.:ncing indu.,tr~ d.:,·dopcd during 1he 
Ciulf War when the fear of lerrnri .. 1 allach put many 
people off nying. 

The Amcric;m telephone compan~ AT&T 
cum:ntly 't:IL, \·idcoconforcncingcquipment forS30JlOO 
hul expecl\ this equipmcnl to drop to ahout S5.1100 hy 
lhc year 21KKI. The study a'\.'iUmcd 1ha1 hy 20!0 there 
will he vid..:ocon fcrcncing equipment in all dcpartmenl' 
of large companico; in the Lrnitcd Stal\."S and that by 
211-'fi all cxeculin"S will ha\·e a na1 screen ahot·c their 
Je.,i..... hig enough lo sec six olhcr people and a digilal 
fox 10 send them documents. 

In Brit<tin 1he .. i1ua1ion 1s different. a' m;y.,1 
husiness nighh ar..: in1ernationaL A spoh ..... per~n from 
lhe Brifr.h Airporls Aulhorily, which run'\ sewn major 
:iirporh. ~'Y" lhc con\\:nsus al BAA is Iha! like all 
prc,·ious ad\·ance' ;n communicalions. 
•·idcocon fcn.:ncing will .. 1imulatc intcrnalional husinc'-' 
and .. n gcn..:ralc ;1 grealer need for tr<t\·cl. 

Bui British Telecom. which make~. 

vidcoconf.:rcncing equipmcnl. experienced a ~·.trgc of 
inh.:n:'t in lhc lcchnology during lhc Ciulf War. (This 
firsl appeared in .\'cw Scii•nri.H. London. 
U March l'N.1. lh.: weekly rc\·icw of <.cicnce and 
l.:chnology.) 

\tca .. ur.:' for tru.: open W<.k·mo; - focu' will h.: 
on em.:rging poir01lld machines 

True open "Y'lcm<. for m<1inframe compulers 
h;1\c arri·•cd. Supporl for TC ·p JP which i' the sl<tndard 
prolocol u<.cd in l "nix j, prol!rc,.,ing. Al'if1, <li<.lrihutcd 
d.11;1ha'.: funclion, helwccn mi1infr;1me computer' and 
computer' runninl! l'!!ix can now he U'>Cd. With lhc 
;1thcnt of par;tllcl rnmpulch. we can l!limp\l' itl the 
,h,1p1: nf fil'XI l!l"ncr;ilion m;1infr;smc compulcr,. 

Lookinl! •ti the product trend' of m01infr;:mc 
rompull'f' from 1'1'12-1'1'1.1, the kqwor1h hl·come 
.. open 'Y'll·m,··. Pre\io11'ly, lhc call h;sd hcl·n open 
'Y'll'nh for mainframe computer,. J lowrvcr. unril now 
only the word' ha\c moved forward, conlcnt did 
nol follow. But 1h;1t (han~cd dramalic;1ll~ in the 

P'"' Y"otr · 
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During the down.,iJ"ing v. hich strongly· hit 
mJinframe ccmputers from llJ'>l-1'>'12. each maker 
.:xamined th.: cou~ of the computer industry and basic 
polici1..-s on system configurations_ To cn.o;un: the 
.. un·i\·al of mainframe computers. which form the 
foundalion of cJrnings. th.:ir r.ik was dearly ~l forth. 

Acri~<. the spectrum of a company. large \·olumes 
!lf data ar.: main1ained. Databa...: -;crwrs proccs.s these 
data al hi!!h .,peed-;_ Management scn;crs control the 
wimlc ~ys1.:m. which is connected through a nclwork. 
Th .. "!\<.: two rok·s arc greatly dl-sircd in mainframe 
cnmput.:r,_ 

In order to prO\id.: a company-wide scn·er 
functio-1 .. a distributed cooperation function between 
pcNmal computers and l'nix machines that will 
become departmental -;crwrs is indispensable. In the 
open s:;slcms for mainframe computers ad\·anccd by 
e;1ch company. the focu.<. is becoming "how can Unix 
machines and personal compul.:rs co-exist". 

Today. open systems arc synonymou.o; with 
Tl'P;Jp 'upport. T('P; IP (Transmi~<;ion Conlrol 
Protocol Jntcrnel Protocol) is the communication 
protocol in the unix standard. Pc~nal computers can 
bc cnr.!'ectcd if !hey comply wi1h TCP/IP. 

fa,I makers began lo support TCP; IP ~flwarc 
for mainfr;.me computer .. <1round 1990. bu1 this did nol 
extend lo uses in engineering fields like CAD:CAM 
(computer-aided design and computer-aided manufac
IUring). The o;crvices that could he run on TCP!IP were 
limilcd lo file transfer and \·irtual lcrminal'\. 

Communication between programs and the 
'.\l'twork File Syslcm ('.\FS) hcgan to be supported this 
.,a,t year. Terminal emulators 1hat could be u~d on 
TCP/IP were al'>O complcicd. The move wa<, from only 
connecting. to usin~-

Until now the manufacturers nf mainframe 
computers huih a network "Ystem hy using an original 
protocol and OSI (Opcn s~.,l.:m5 Interconnection)_ The 
addition of TCP.1IP ha.<. changed 1hc direction lo 
;1ddre ....... ing 1hrce ha.<,eo;. 

In Octohcr l1J112. IB:\1 hp<tn announced an idea 
lalkd 1he Nc1working Bh1cprinL Herc, the application 
i~ made indcp.:ndcnt of the communication protocol. 
B.1~ic soflwarc, which u,cd dar;ihao;c., and J;ita 
wmmunicalion., 1ha1 pre\iou,ly could only be run on 
JHM\ S~A (S)~tcms !';c1work Architecture) prolocol 
can now he run on TC 'P.· IP even without pa~.,ing 
1hrou!!h a gateway. In lhc future, !hi., kind of acti\itv 
will prohailly 'prcad lo c\cry rnmpany. · 

Supporl for di.,trihuled datahasc function' 
hctwcrn rhc rclaiional dat;1ha.,e management '\)"Stem 
<RDBMS) of a proprict..ry rnmpulcr and a lypical Unix 
ROBMS like Oracle or lnformix i~ advancing. 

I 



Spccifil·ally. a dienl computer. liki: a pa .. on;1l 
computer. can acl·c,;.-. an RDB\tS running t>n a l'nix 
mad:iflc or an RDB\1S running on a mainfram .. · 
computer u .. ;~g the ~•me interface. 

In the l 'nix ;m:na. lr;,O?-.al'lion proc"''ing 1TPI 
monitors like Tl'XEDO. a product flf l:nix Sy,tcms 
Lahoratori1: .. in the l' nikd Stall.". and Encina. a pmdu...-t 
of Transarc lnl·. in lh'-· l'nikd Stall..., arc hcin!! rclca.-.cJ 
nnc after another. The: manufac1urcrs of mainframe 
computers arc beg.inning lo offer mcchani .. ms that can 
proc .. -....; coo~rali\·dy ha.-.cJ on program inter· 
communication between a prnpriclary Jalaha.o;c data 
communication system for mainframe computers anJ a 
l'nix TP monilor. 

The functions for connecting ln per..imal 
computers arc rapidly impro\·ing. !\fan-~· mi.!inframc 
computers an: beginning 10 pro\·iJc functions lo accc'' 
dalahao;cs on the mainfr;1mc from spreadsheet software 
running. on personal compulcrs. \torco\·cr. it j_, noted 
that not only the p.:r<,onal computer made hy any one 
company. hul those of other companie., arc included. 

When personal computer-. beg;m lo he uscJ as 
terminal" for mainframe computers. !he Micro
\fainframc Link (M\11.) aUr;icted allcntion. Major 
;1d\·ances haw hcen made con<;idcrin!!, 1ha1 al that time: 
the MM L W;L., conncclion lcrhnology between 1hc 
mainfram"· ;mJ the pt:r.,onal n1mpuh.:r from lhc .,1me 
manufacturer: in addition. the only tool.-. thal could he 
u~d were lhc comp;my\ proprietary office automalion 
(oob. 

:-.IE(' h;1., ;idopk·d a diffcr .. ·nt str;1lc!!Y from otha 
cnmpanic., for connc:cting P'-·r-.onal computer.<.. A 
network operating system for u<.in!! ;i pcr-.<mal computer 
local-arc;1 ndwork (LA!\) \\a., in-.tallcd nn a 
m;iinframc. In October 1'><>2. :"IE(' announced the 
entry IC\cl ,\('OS .1500 of the ,\(US·-' -.y .. tcm. Thi,.. 
machine was equipped with a LA~ mana!!cr ;ind a 
!':etWarc scr\"cr function. En~n on the .-.m;ill-<,c1lc 
.-\COS-2 computer. a product lalled P('!'l:ET !Server i .. 
in .. 1allcd ;L.-. the LAN mana)!er. 

A pl·Nmal compuler on a LAN can use the 
m<iinfram.: just "" one can thronl!h a normal l.1\'0 
'l:rh·r for pcr-•on;il computer-.. ,\ network opcr;1tinl! 
,\,tern in .. t;1llcJ on a mainframe ;md connecled lo 
pcr..,on<1I computer' may hecom,· ;1 ne\\ usc for -.mall 
mainframt·,_ l 'ni'Y' in thc 1 ·nited State., in,1;111, 
:-.;e1W<1re in ih A -.eric'. 

Furl hermor,._ l 'ni'Y' announced in !\.tay 11111.\ lhc 
,\ 7. which run-.. it~ prnpril·tar~ opaalin!! "Y'll'm and 
l ·nix on th'-· 'am1~ machine. Th,· ,\ "·ric-. an·hitcrtur"· 
contain, th,· one-chip SCAMP and ;in ;.,.s,, mirro 
prm·e,,or. A-. for the opnalinl! -.y ... 1em,, l\l("f' :\S. 
which j, c111np<1tihlc wilh hii.th·l·ml m;ll'hine ... j, hukd 
in SCAMP and l:nix i,.. hukd in th,· i·lXh. 

• _"\.:! -

Althou!!h lher .. · arc way' to run ;1 proprictar~ 

operatinl! ... y~em and \.'nix in parallel u ... in!! \irlual 
cnmpule~ l>n a larl!c m;Khine. lhc mclhnJ u,....·J in th,· 
.-\I i....; !ho: riN of ii.. kinJ_ (Sec l;1hlc on pal!e _,'I 

The architecture of the dataha.-.c prnt.-c-.,..inl! 
-.Cllion j., ha.sell on lh'-· DB(' 111!2. a JcJieated datah;L"-' 
machine. from T clcJ;1t;1 in th'-· l'niti:d Sl<tk' whil·h 
'.\('R acquired in '.\fan.:h l'>'I:'._ The trend i, toward,.. 
huildinl! larl!e- ... calc l'nix ~rvc~ running on d..:Ji'-·;1l..:d 
Jataha....: machin .. .., r;1th..:r than par;illcl comput"·r ... 

r\ccordinl! to :Sohuhi~1 ;o.;a_-.cl!awa. h..:.1d of 
hu..,inc~-. promotion and !>Y!>l.:ms ~1k-s promotion at 
Fu j it!iu !>talcs. "Parallel machin"-s arc being con .. iJcreJ a_, 

the choice with imprm·cd price performance ratio m·cr 
m;1inframc!>· hy domestic manufactur..:r.,_ Fujit..u and 
:\EC haw already produced parallel computer .. in lhe 
... upercomputer field. 

'.\tainframes arc conlinuin~ io lo-.c the pricc 
competition with high performance reduced in .. 1rm·ti11n 
scl computers (RISC). Parallel computers nol only ha\e 
impnw..:J procc~.-.ing capacity. hut thcr..: arc hil!h 
expectations for a hrc;1klhroul!h in lowcrinl! pnce,_ 
(Source: .\'ikkai liHll{'llf.-rs. 21 June tlJ•I_\) 

1\anoDrnami.:!>: reddinin~ lhc futur..: of 
~emiconductor foh, 

Scvcrnl di.,tinl!ui,hed .. cicnlist.. arc prcp;1rin!! for 
1he lechnolegical and economic limib of ..,,·mil·onductor 
manufacturing a.., we know it today. Their company. 
'.\anoDynamic ... (~cw York. '.\.Y.). i-. h;1scd on 
n;mctr;m._i.,tnr technology where -.inl!lc clertrons can 
induce a thrce·\·oh jump at room temper;1turc 
Reportedly. the re .. uh i-. ... upra-ter;1 Herl/ -.witchin!! 
wi!hout he;1t loading. 

The tee h nolol! y h"· in!! de vclopcJ at 
'.\anoDyn;imic.-. (founded hy Dr. ( 'hi;1-C ii:"· W;in!!) .. 1art .. 
wh1:re the rnrrent domin;mce of .-.ilicon FET 1cchn11lo!!y 
l·wntually reache'> its lcchnolo:!ical ;ind en•nomic limii..: 
withoul new directions. Wang <.ces one·l!i!!;1hi1 II.I µm 
DRAM fahricittion line .. CO'>tinp. $2 billion in .1 decade. 
;1 po .. .,ihlc world-wide inve,tment of ~2 lrillion. which 
i-. lar!!er th;m lhe C i:'liP of mo-.t nation,. 

To W;1nl!. the l'l'Onomic ... ol111ion for th,· futurr 11f 
'emironductor ma nu foclurinl! will rom,· from 
hre;1kthrou!!h·. in the applied phy .. ic<•of mirrocln·tronic' 
th;1t dra .. 1ic1lly r.:dun: the phy ... iral dimcn,ion' of lhl· 
tran~i.-.1or and throu!?h lhe dnclopm,·nt of ;...: · r.1~ ha ... nl 
lithoµ.raph\ th;1t will rvcntually he le,.-. cxprn,i\e than 
rurrenl ly <'011c:,·i vnl 11pl ic.:;11 m,·1 hod ... 

For lhe <.rienti ... h ;11 'Oan0Dvn;1mir-.. till" "'lutinn 
i' m th'-· p.1ten1ed work of Dr. R1ph;1l·I 'l\11. \~ho 

,·onn·i\nl n;11101ran-.i .. 111r lcrhnolo!!Y· I k h,..., conc,·i\,·d 
a 1hin l.l\rr ol 'iliwn dinxiJ,· on ,iliron wh,·r,· tlw 
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\1ajor Open Sy!>1~ms \lainfram~ Compu!rrs Announcrt! from 1992 to mid-1993 

Makn- Dncription 

Fujit'u Extl·nded to product<; compallble with the l\h.'S..._;ige 1X>s system configura-
lion system. Added products to extract data rrom DB2 running on IBM 
mainrrames and store in RDBll on the M series or lnformix on DSi90. 

The TISP TCP/IP software appli:ation operating system was expanded to 
XSP and FSP in addition 10 MSP. New support for NFS server on TISP. 

Support'i di.<ilribu1ed lran.'iaction pwcl:S.'iing between TP-TUXEDO. the TP 
monitor for Unix. and AIMiDC transaction proccs..'iing software for !he 
M series. 

!':EC Announced liXNET II. TCP/IP software for product'i compatible with 
the Solution 21 ;;ystem configi..ralion s~'item. SupporL<ithetnETOS 
terminal .:mulator and inCOM-XE for program intercommunication on 
TCP/IP. 

Net\Vare and LAN manager installed in ACOS System 3500. 

UXNET II support in Al'OS System 3300 EX and LAN manager 
in5talled. 

18\1 Japan Announced Open Data Link software which allows databa'iCs on the 
ES/9000 lo he acces.'iCd from personal computers. including those of other 
makers. in the Open Vision syst.:m configuratio.1 system. 

POSIX interface offered for M\'S/ESA V 43. 

Announced ha.,ic communication software ACF/VTAM for Networking 
Blueprint (a muhi-prolocol network communication ba<ie). Support<; the 
.-\PPC program intercommunication function on TCP/IP. 

Supports distributed transaction proces.-;ing hctween th.: AIX CICS/6CKlO 
Unix TP monitor and <.'ICS software for transaction proces.'iing. 

Hil;Khi Sciyaku,ho Offers TCP/IP software like XNFiTCP (for \'OS 3) and XNF/ K/TCP 
(for VOSK) 

Supports !he Unix HI ·OSF I I - MJ in accordance wi1h OSF/'. on the M · 
HXO and M-860 in !he native mode. 

Supports distributed database functions betwec.:n XDM/RD rc:ational 
database for the M series and Oracle runnin!! on a l r nix m;1chir.c 
(including those or other vendors). 

l 'ni-,y, Japan S1ren!!lhened TCP/IP support in the 2200 scrie' ;ind offer' NFS. 

Supports Open!OLTP (based on TUXEDO) for ljnix TP monitor.<; in the 
ACC"F syslem conrigur;ition syslcm in the 22011 series and A series. 

Supports distributed database functions bctween UDS ROMS I JOO. 1h1· 
rcla1ional datahase for 1hc 221111 series. and DMS· JI, the datahasc for lhl· 
A 'eric,, with Oracle on Unix m;Khine'i (including those of other vendo1s). 

Introduced the small ·scale A 7 compuler 1ha1 runs a proprietary operating 
'Y'lcm and Unix. NctWarc can al~;o be installed. 

TCP.'IP: Tran .. mi'i'iion Conlrol Prolocol/lnlcrncl Prolocol; TP: Tr .. n,actions Proces.'iin!!,; 
POSIX: l'orlahlc Opcratin!!, Syslem lnterf;l('e; OSF; Open Soft wan.: Founda1ion: NFS: f'tclwork 
hie Sy.;trn1: IH>R: Rclalional Dala base 



oxygen atom-; arc stn:tchcd. This -;trctch impo-.cs a 
strain energy on lhe silicnn dioxide ~1 that. for one or 
\"Cf~ rew atomic l;1ycrs. the silicon dioxide will spread 
~rfectly over the sihcnn lanice producing a ~rfcct 
cry ... 1al. For ,..uch a p.:rfcct superlattice crystal struclur..:. 
typically n;mom..:tcr sired. ;1 single electron re\onantly 
tunnelled through will caus..: a large rnltage jump of 
thr..:e \"olts. The mean-free-path of a thr.:.:-mlt 
electron is more than a few atomic layers. The electrons 
in such a situation wi\l behave quantum mechanical!~. 
in that they will become quantum waves that can tunnel 
through th.: silicon dioxide barriers without scattering. 
Owrall. in one step. by eliminating both electron 
trapping and scatlt:ring.. a signal ~cillation can be 
;ichie,·cd without gem:r;tling anv significant heat 
load. 

In a si:minal expi:riment. Dr. Tsu showed that for 
a v~·ry ... mall !'-ilicon ball. about hO A acros.c;. on 
amorphou.., ... iticon dioxide. eli:cl ronics can be resonantly 
tunnelled into the ball. 

Dr. Tsu believes that a !'.train - layered transistor of 
nanometer dim..:nsions will function in the sami: 
manna .... uch that one or a few electronics will cause a 
large potential chan!!,e in a perfect superlattice structure. 
The net re:-.uh would he a transistor switch to repl;ice 
fET technology. 

The goal nf '.\:anoDynamics is to di:\dop the 
lithogr<1phic lcchnologics ncces.-;ary for s:ib-0.1 µm line
widths. The ... e indude patented or patent pending. 
mcthmls for Auger nanolithography. X-ray microscopy. 
'\·ray s!cp and repeal and a concentrated X-ray source 
\:ith selective line energies. (Reprinted with pcrmis.-;ion 
f1om S1•micmuluctor lmcrnutim1al maga1inc, 
( k tober l'NJ. Copyright I IJIJJ by Cahners Publishing 
Co., Des PI.1inc:,. IL.. USA) 

Thriving (iaAs digital L<.;Is becomin& nucleus of 
s·:stt:ms such as communicafr,ns and EWS 

Th.: applic;ilions of (iaAs digital L<.;Is continue to 
grow. They ar..: already used in the proccs.c;ors of 
supcrcor.1putcrs. They have become cs.c;cntial 10 
commumcalions devices such as engineering ATM 
switching ;ys:cms and optical communications and have 
begun 10 appl·ar in computers and peripheral device~ 
such as en!).: ncl·ring workc;lations (EWS) and larg1: hard 
di"k devices. The (iaA' L'ih arc characlcri1cd both hy 
high 'peed ;111d r1:duccd power com.umption. Another 
adv;mla!J.e i-; lhat if the high srecd is Ulilited. 'imple 
circuil rnn',lruction' can he crc:1lcd wilhoul par<11lcl 
proccs.,inµ. which i'\ ncce-.sary with silicon. What has 
... purred their !!,f'IWlh is lhe fact lh<1t (iaA' L'ih have 
achieved a maxi'llum intcgralion of 120,!IO!l !!ale., i11 
prartirnl applirali'lns .ind thl."ir cnsl ha, come down lo 

lhe "'me lcvd "' ~.i-C'MOSs. 

The prohkm wi1il lhe (laA' lh~I i~ idle lime 
power rnnsumplion. If Ibis c;1n h1: reduced, however, 

l;irgc capacit~ mcmonc~ can he rc;1li1i:J. and Cia.-\, 
digital LSls can <11so he u-.cd in port;1hlc dc,·ic..:,... Th!, 
ti:l·hnology wa.' s..·lected a.' n:cipicnl of tl:c l'l'l.' :'\ikkci 
BP Technology Priti: in Electmnics. 

( iar\s digital L~b arc finding thl·ir \\;ty into th~· 
cores of high-speed ... y,k·ms. ;md at the s:.1mc limc. thc 
range of their applil·ation-; is cxp;mding. 

In the past. thcy were only used in appliG1tion' 
...uch a.-; llip-llops for high-..,pecd LSI lc,..ta-.. anJ a:-. 
multiplexers and demultiplexers for 2.-1 Cihit s optical 
communications. The lcwl of integration wa' -.C\•ral 
hundred gates at most. 

However. recently Ciar\s LSls wi1h 'cwral 
hundred thous;md gates haw hecn cre;ited for U'-1: in 
supercomputer proce .... ,ors. It i'i ab.o c..:rtain that they 
will he used a.'i the L~ls that compri!'>e the core of digital 
communications sy..,tcms whose market i~ expcct~·d t11 
expand in the future. In ;1ddition, 1hc1. an.: no\\ 
appearing in work...tations. etc. 

If (iaAs is U'ied, it is po....,ihlc lo innca-.e 
inlq!r<1tion and achic,·e both high specd and low power 
consumption ;1t the -.;1mc time. Bec;111...c parallel 
proce.'\.'iing is not needed if the speed is fJ..,I enough. in 
some ca.'ies ( iaAs L'ils c;m rcali1c much hi!!hcr 
paformancc than silicon L<.;b with smaller cirrnih. 

Ex<1mplcs of (iaA!'> L'il applications include: 

Supcrcompulcr procc .... -..ors: 

L"ls for wiJc hand ISD!'i (integralcJ ,en ice-.. 
digital nc1works). Matrix swilchin!! I.Sis for 
AT\I (Asynchronous Tr•m,mi .. 'ii11n Mode) 
swit.:h..:s and multiplcxcrs demultiplexers 
with an add/ drop function 1 1hat h;l\e a 
transm is.'\ion speed of I 55-h22 \1 hi:: s for 
use in qptical communications: 

Data trnnsmitting/rccciving L'ib ~uch "" 
HIPPI and fDDI cnmmunii:ation link~ for 
high-sped I rans fer of Jata hct ween 
computers: 

Image prolcs.'\ing IA<.;Js for l'ncrncenng 
work,t;ilinn\; 

Pri:scaler., for mohilc rnmmunira1i11n 
d..:viccs: 

Controllers, etc., for mcmoric., and larn.e 
hard Ji.,~ dn ices. 

1 
,\ funrlion 1ha1 in,i:rrs or hr<tnrhe' data wi1hin 

1he lransrni,sion palh. 
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Among lhc applications currcnlly in use arc th1~ 
for op1ic;il 01mmunicalions and supercomputer.;, but it 
i;. prcdicll'<l 1ha1 the olhcrs on 1hc list will he practical 
applications of < i.iAs . .ind some arc cxpc:lcd lo cnlcr 
nt<L"-' production wi1hin !he yc;u. Funhcr. hcc;msc 
( iaAs opcralcs al high speeds wilh a power source 
\"oll:l:,cc of ;.•houl ()_ll - 15\'. it is hclicwd they will he 
mos! ... uitabk a-; L<.;ls for porlabt..: devices running on a 
single hallcry. 

Production line makes high integr.ttion and low cost 
possible 
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There is ;1 large mm·cmcnt of electrons al low 
\·ohagc in ( iar\;.. and it is hclic\·cd 1ha1 if CiaAs L"ils arc 
created lhcy can run fa..,lcr and wi1h lc~s power 1h;in 
silicon LSls. Howewr. hccause th\' ma•;s production 
sy,tem was nol set up. C iaAs ha'> lost oul lo silicon in 
lerms of in leg.rat ion. cost. dcli\·ery. etc. 

Thl're arl' ;11 kasl five rea'ions why C iaAs h;l' 
recen1ly allracled attention: 

They ha\·e achieved a maximum integration 
of 1211.IJ()(I !!ales on a prnctical lcvd: 

The yidd h;L" improved and the cosl has 
come down to thl' level of hi-CMOSs: 

The !!••le ;trr;1y sl;mdard 1urnaround lime 
(T ,\Tl h;is become a short six weeks: 

The design environment is now complcle. 
Tool:-. arc availahlc on 1he same level ;1s lhe 
silicon ASIC. ;ind ii will now he pos'iihlc to 
desi!'-n hii.th ·speed L%. wilhout payin!! 
'pecial concern to the properties of CiaAs; 

There ;ire morl' and more devices that 
operate at high speeds !!feater than 
lllll Ml 11. ;md thl' demand for CiaAs L"ih is 
Oil lhl' ri ... l'. 

Firsl. lhl' ll'\d of (j;1As inh·µration ha.s 
surpas~1:d thal of ... ilirnn hipolars (El'L). This is one 
n:a .. on why lhl'y have replaced silicon hipolar L"ib in 
supcrcomputl'rs. With 120.000 gates avaihhk. the 
< iaA .. chip t«1n Ol' u .. l'd 10 make RISC and DSP Jc\' ice .... 

Thl' rl'a ... on why integration has rapidly incrl'asl·d 
thc'l' pasl few yl'ars is Iha! we ha\'e hl'comc expcrh in 
manufacturing technology. The elemental !cchnoln!!y 
for incrca7'ing intcgr;ition was Jc\'clopcd in J•JHO. It j., 

lhe ... clf-wmpatihle tcchnolo~y that uses very hcat
n.:si..,tant tungsten ~ilicilk for th..: gate dectrode. If this 
j, used, l'XCelknl Sch111tky propcrtie ... can he ohlainl·ll. 
;ind diffirnltics such as lhl' flucruation in lransi<ttor 
lhrl'shold \'oltage can he rl·durl'1l. lloweH·r. lhcrc wa .. 
nn ma ...... pr11duc1i1111 line for CiaA.., LSls. Therefore, we 
hq!.all ron ... 1 flll'I ion in the world\ largc<tl ( iaA.., LI.ii 
dediratrd produrl ion linl' ;11 Yarnana..,hi in I 111111. and I hl· 

line began full op·~ration in t•N.:!. Because the elemental 
tl'chnology already existed. the lc\"CI of integration n~ 
rapidly. 

With the opcration of the production line. tht: 
yidd al'iti incrl'a'iCd. The numhcr of ma.sks used during 
Cia.\s LSI manufacturing is sc\·en in bulk proces.o;ing. 
which is les.'i than half the masks used for silicon 
hipolars. The wafers (-t-inch) arc still expcnsi\'c. but 
hccausc the number of proccs.'i steps is fewer. the 
owrall cosl is nol all that high. With the incrca.\C in 
yield. the cost ha-; already come down lo the same le\'cl 
a-; the hi-CMOS. and it should drop C\'en lowt·r in the 
future. 

The production line is sci up lo run 2-t hours a 
day. and the TAT has alo;o hcen sh:>rlcned. It ha'\ 
hccome shorter than for silicon bipolars and is ahout the 
saml' ao; for CMOS L'ils. The design cn\'ironmcnt. 
!ncluding CAD tool-;, can he handled the same way ;;s 
with CMOSs. The cell library is alo;o mutually 
compatible. Not only can we use the same tools that we 
use with Fujitsu's CMOS gale array. but we can also use 
commercially a\'ailablc CAD tool-;. 

There is no limit to the pursuit of performance 
in computers and ccmmunication dniccs. CJaAs can 
respond lo needs that silicon cannot. 

When silicon bipolar (ECL) L"ils arc replaced by 
CiaAs in supercomputers. they become 1.2 times fa,ter 
wi1h the same power consumption. System designl'rs 
can incre<L'ie system performance withou! changing 
mounting techniques such as coolin!! methods. 

\\'hen the proccs.'>ing speed is lowered lo !he o;amc 
ll'vcl a-; <tilicon hipolars. the power consumption drops 
to 011c 1hird-onc quarter that of silicon. Further. 
inlegration can he incrca'ic<l with no increase in power 
consumption. If we say that the limitalion of air 
cooling is 1.5 W, it is difficult to intcµrate 1.000 gates 
on silicon hipolars. hut 0.8 µm CiaAs L'\ls can he 
intcµratc<l 10 about J.000 gates and 0.5 µm L"ils can 
reach about I0.000 gates or more. 

C MOS L'\ls arc approaching an opl'rnting 
frc4uency of IOO MH1. hut there arc ca~cs in which the 
powl'r consumption of <iaAs is lower than CMOS at 
aho\·c Hl!I Mt-II. Ahhough the power comumprion of 
CMOS, increases proportionately with the operating 
frcqu.:ncy. the power consumption of CiaA~ is relatively 
rnn,t,mt rq~ardlc"'' of the fre4ucncy. The faster the 
opl'r;11in).! fre4uency an<l the higher !he ralio of acli\'c 
circuil,. the more advantageous (ia.\s becomes. 

Portahlc Ul'\'iCl''i arc opl'r<l'iinµ on lower and 
lowl'r voltaµe'>, and ( 1aA-; offers advanlaµc~ here as 
wdl. Thl' optimal power ..i1urcc voltaµe for ( iaAs L"if, 
i.., ahoul 1.2V. and they can run at hiµh speeds on a 
.. inµle hallery. Thcv arc rxpected lo he USl'd in rnohilt: 
rommunic1!ion dl·vir•: ... clc Thcrl' j, almo\t no chanµe 



111 the gate dday time in the range of power source 
voltages hctw1.:en IV and 2V. 

- .\h -

Until now ( ;aAs ha.'> been handled a.o; a post- El "L 
device, and its roll- a.'> an ultra- fa.o;t L<.;I ha.'> been 
emphasized. Actually. the power of (laAs di!!,ital LSI-. 
has already eclipsed silicon bipolar~;. 

In the futun.:. GaAs will infiltrate the fidds in 
which hi-CMOSs and high-speed CMOS L<.;Is arc US\:d. 
The ()j µm rule CJaAs L<.;I in particular has a low 
power-delay product. and it will h.:comc a powerful 
weapon. GaAs is expected lo dominate the high-sped 
territory that cannot he covered hy C~10S. 

If the above features of GaAs arc used, the 
performance of computers and communications dc\·iccs 
can he improved. 

The Convex Computer Corporation (US) began 
selling a mini ·supercomputer C-3800 in 1:Nt that uses 
C ;aAs across the hoard in lhe CPU. At present, they an: 
still shipping rhis model. In addition, Fujitsu began 
selling ultra- parallel supercomputers (VPP-500 Series) 
in l'N2 that use (iaAs L"lls in the CPU. 

The reason GaAs arc used in the VPP- 500 scric'> 
i, hccausc a higher level of integration can he attained 
than with silicon ECL hipolars, and the powcr 
consumption is about 40 per cent lower than with El 'L'>. 
Although the integration from the i),000 gates of 
silicon to 24,320 gates (three-input NOR conver\ion) 
with (iaAs is being increased, power consumption is 
reduced hy about 17 per cent. and the mounting 
method that was already set up was not changed. 

The gate delay times arc 60 ps (without a 
load), and 170 ps (fan in= fan out= 3, wmng 
length"" 13 mm). The average wiring delay pl·r unit 
length is a small 40 ps/mm. The wiring capacity is a 
low 150 ff/mm; the semi- insulating substrate used with 
(iaAs works to our advantage. Wc can expect more and 
more supercomputers to he mounted with (iaAs in the 
future. 

A wide band ISON requires an ATM switching 
system. CiaAs rnn make the highly competitive ATM 
a reality. If matrix switching L"lls arc made of (iaAs, 
they will he L"ll~ that enable high-~peed dala 
transm1ss1on hul with lower inlcgration rhan the hi
CMOS LSls. There will also he fewer parts needed. 

With 1hc hi·C\ifOS L<.;I, a 156 Mhi11.., data 
tram.mis.-;ion rate can eventually he n~ached with an 
inlcgration of 10,llOO gale' and a 5() Khil memory. 
With (jaAs, however. a rate of 1.2 (ihit1~ can he 
reached with only 12,0(J(J gales and a 40 Khil memory. 
Thal is hecau-.e parallel processing will not he needed. 
Trial calculations indicate lhat when you huil<l a Je\'ice 
with 1,000 lines, the number of parts nccde<l will he 
roughly one·tenlh lhal number. 

Full- flcJg .. .-J inlroduction of< la:h will hcgin in 
the latter half of thc l'i'ltls. and thcr..: is a strong 
pos.o;ihility that th.: (iaAs l...Sls for the,\ TM will h..:comc 
their largest market. 

If th..: low powl·r-consuming (iaAs is usc<l for 
multiplexers and Jcmu!tipkxus in optical 
communications. cooling the L<.;I will be a hrcctc. The 
power consumption of a CiaAs LSI opcrating at 
hOO MH1 is hct wc..:n on..: thirJ-on..: quarter less than 
that of an equivaknt silicon ECL. This will allow ;1ir 
cooling \\here waler cooling is now used. The pow er 
consumption of a l.2 Cibit.'s GaAs L'\I with 5.000 gatcs 
is 0.8 W. This will permit natural air c1x>ling. 

Due to th..: increased integration within thc range 
of p..:rmis.-.ihlc power rnnsumption. the numhcr of parts 
will he dccrca~J. This means the dc\'icc will hi: mor..: 
compact and CO!>l lcs.o;. Optical communications modules 
mounted with photorcl·cpti\'c clements, pr..:amp .... ctr.. 
arc alre;•Jy on the market, and we can expect to ~cc 
compact multichip modul..:s (MCM) cont;1ining logic 
circuits. etc .. in the future. 

There is a demand for usmg (l;v\s L'\b for 
image proccs.'\ing in engineering worbtation-.. The 
reason is hecaus..: (iaAs L<.;ls can alr..:ady operall.' aho\'i.; 
300 t\1Ht. With the (iaAs it is pos.~ible to hold the 
power consumption to ;1hout 25 W for roughly 
20.000 gates. 

It is also pos.-.ihlc lo use highly intcgralcd CMOS 
LSls and adopt a paralld pipeline format, hut high
spccd (jaAs L<.;ls will he more sui1;1hle for mo\'ing 
images. where real· timc proces.'iing i'i rcquir..:d. The 
architecture will also he simpler. 

One of the gr..:alcsl problems with ( ia..\s 1s 
reducing the power consumplion during idling. 

The optimal oper;11ing rnltage for (iaAs L'\h is 
a low l.2V; they arc easy lo connect to hallcrics. and in 
that sense, they arc well suited for portable devices. If 
a CiaAs microprocessor were built, it would h..: pnssihh: 
to raise the operating frequency from the 100 Mflt 
range 10 the 500 Mtlt range all al once on IV opcralion. 
However, the ohstacle lo practical application here is the 
fact that the idle time power consumption of (;aAs i, 
high. Right now, rhne is almost no differcm:..: in 
power rnnsumplion of (;;iAs circuits whether lhey arc 
idle or in opcralion. Whi:n a gale i" OFF, a currcnl 
flows ir. rhe Schollky juncrion of the next g;ste. and 
power is consumed i.;\·cn wh..:n no swirching i' under 
way. 

Th;sl hcing the ca~c. delic1tc power con1rol 1hat 
is possible with the C\ifOS hecomcs yuile Jifricult. 11 
al\o m:1kl·-. large· l·apacil y memory difficult lo huild. 
Except for a very few. almo~I all cirrnils arc idle when 
a memory i~ oper;1tin!!,. ~o (;aA~ nwmory con.wml·:-. 
more p<r.i•cr th<m ('MOS memory. If the memory 



power con,,umptinn i" brg.e. it i' difficult lo huild ;1 
m 1cn 1prrn:e,..,or he.:auso.: ;1 m;L,,_i \O.: t·acho.: memon· " 
n~·.:d~·d. 

It 1s important to ro.:alit<.: a CMOS-typo.: circuit 
con,..tru.:tion with the (iaA". Ono.: candidato.: is ;in MIS 
"trudured complemo.:ntary typo.: circuit that u'es hetcro
junction ll:chnology. One n:port st;1tes th.it this will not 
only reduco.: idling power rnn,..umption. hut c;m abo 
111\\cr ti.e opo.:rating power con,umption helo\\ !hat of 
,..iJiwn C\IOS rircuits hy a pmn:r of IO. 

- :n -

The introduction of hctero-junction technology 
,,uch as the HEMT will prohahly ho.: necessary for 
mini;1turi1ation. That is h.:caus.: it is l·asy to suppres.-; 
th.: short channel dkct. With HE\1T. the -,hort 
channel dkct is small with a O..\:'i µm rule. and it will 
b.: possihl.: to ro.:ali1..: a high-speed gate delay of 
l:'i ps/gat.:. 

Further. the defrct density is falling and nystal 
4uality is hccoming higher in CiaAs ion silicon 
to.:drnolo!!Y· in which ;1 semiconducting chemical 
compound is form.:d on a large diameter silicon 
sulbtrak crystal. The application of this technology will 
m;ik.: the utili1;_ition of silicon manufacturing equipment 
..:\'en easier. and it is important in terms of rcali1ing a 
major reduction in the cost of the GaAs LI.ii. (Sourc..:: 
.\"ikkt'i .\licmdci'icn. April )ll<l1) 

Cornput.:r maps mushroom 

As cheap, powerful systems appear on the 
mar k.:t. geographic information systems (< ilSs) arc 
1110\ing out of their traditional uses of helping 
!!,OWrnm.:nts keep track of powi:r line:-. and natural 
n:sourc.:s. 

Combining digital maps with dataha">es, the <ilS 
cm quickly gen.:rale displays of cwrything from traffic 
patt.:rns to the spread of disease. How..:\'cr. it is the 
pokntial unleashed hy this technology in dealing with 
on..: of th..: mo ... 1 drastic urhan scenarios - a major 
.:arthquake - that has led the city of Los Angeles lo 
.:armark 'om.: US$ 10 million for spending on 
geographic information systems over the next five years. 

The next time a seismic c.11astrophc hits 
Lo-. Angeles. cnginc..:rs will he ahle to enter data on the 
l'<lfl h4u;r kc\ precise local ion and magnit udc into a 
compuleritl·d mapping 'Y'tcm of the city. Almost 
in,1:1111ly, the program will update the map. i:olour
rnding the fault line'> and variation'> in soil typi:s, and 
di'' ing11ic;hing thousand., of buildings, bridges an<l roa<ls 
hy the method, and malcrials used to build them. The 
engineers will then he ahle to mom in on the hardc .... 1-
hit spots, as the computer direct., emergency crew~ 
.1long unohstructed roulcs. 

The market in ( ilSs is predicted for rapid 
growth, thanks to the development of systems that 

comhin..: greater p1rni:r with lowi:r cost. This is leading 
to th..: spread of the t.:chnology into unexpccted area.-.. 
American fa..;.t- food giants arc usin!! ( ilS.o.; to combine 
data on do.:mographic and traffic pattern ... a.' a tool to 
help pinpoint the best <irca.' for new pi11a outleL'i. 

\kanwhik. tht: sci..:ntific community is al-;o 
pulling Ci!Ss to wmk. By feeding r.:ams of data into 
such systems. scii:ntisb can \'i'>u;1lly an;r)y,..: cwrything 
from i:ncroaching di:s.:rts in Africa lo th.: dfccts of a.:id 
rain in Europc. 

Some geographic information systems arc being 
linh·J with off-the-shelf maps and software. such as 
the US C..:nsus Bureau\ first national digit;1I map. 
which contains c\'ery sired in the country. Other 
applii:ations link (i!Ss with communications 
technologies. At one cmerg.:ncy ci:ntri: in Florida. 
USA, dispatchers can sec a caller\ location on a wall
sized digital map. along with the location of the county's 
am bu lances. An el.:ctronic m;ip in the vehicles 
responding to an emergency guide, the driver and 
pro\'idcs the caller\ name and th.: type of emergency. 

The CilS may soon become a.-. familiar as the 
paper map. even lo the ordinary traveller. Software 
already exists that allows dri\·ers to plot tho.: fastest route 
hetw..:en two cities. plot it on an electronic map. and 
estimate how long it will take lo gel from A to B . 
(Source: B1ni11ess llixk. 26 July l')'J3) 

Superconductor device markets to flourish 

Three international trade groups ha\'e predicted 
that the market for supercondlll:ting d..:vices will grow 
11111- fold in the next three decades. 

Prospects for commcrciali1ation wer..: the focus 
of the 2nd International Superconductivity Industry 
Summit (lSIS) in Japan in May 1')91. An ISIS sur\'ey of 
about 711 international companies in the superconductor 
industry forcrnsts that the global market for high- and 
low-temperature superconducting devices will grow 
dramatically from its present s11c of ahout 
$1.5 hillion per year to $150 1-illion or more per year 
hy 2020. (Sec table on page 18) 

Commcrciali1ation of new '>Upcrconducting 
devices is expccll'<l to hegin soon, .'>purred hy an 
increase in R&D cfforh since thl· discovery of high
tcmpcrature supcrconductPrs in I '18fi. The market 
currently is dominated hy low-temperature devices, hut 
high· temperature Jc vice' already arc moving into niche 
m;..rkets, especially in the electronics area. 

!SIS views demonstration.-. of superconducting 
technologic' as the key lo accelerating their 
commcrciali1ation. Additional R&D and 
manufacturing scalcup arc needed to achieve full 
commcrciali:t<ition, concluded the group, especially for 
high - tern per at u re su pcrcond uctor tee h nologics. 
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u~ or supn-conductors will grow 100-fold 

Market1c.;;amplc of dcviccs l9'H 2000 20 Ill 211211 

Electronics nc~ 2_\r; '"". - - I .J<l"i 
('om putcrs1 circuits. 
microwavc 

Energy neg l'i I h 18 

Energy storage/ gene rat ion. 
motors 

Tr.msport neg l) h 1) 

Levitated trains. 
electromagnetic propul-.ion 

Medical/ scientific llMYI -~11 2-l 11 
Magnetic resonance 
imaging and spectroscopy. 
soumsa 

Other neg 23 ,, 
lh 

Magnets, magnetic shields 

TOTAL I00'7c 100'7c Jl)l)t:(- IOOC:·( 

TOTAL SALES($ billion) s 1.5 $8-$12 $60-$90 $150-$200 

a Superconducting quantum interference device. 
neg= negligible 

Source: International Superconductivity Industry Summit sun·ey 

The US and Japan lead in the funding. of 
superconducli\·ity-rclated R&D. However. Jap;mesc 
industry reportedly outspends US industry by a factor 
of at lea.o;t two. (Extracted from Chemical and 
E11Ki11t•eri11K :\'e1n, 14 June 1'>93) 

Internet - A gateway lo a fascinatini;. and 
hcwitchini;. world 

Internet is a gloh;1I compuler information 
network, containing a slice of all human knowled!!e. 
allowing user' of the individual networks linked 10 it to 
!!,O through "galcways" lo access olher nclworh and 
information dat;1hasc-.. Internet rescmhlcs a computer 
network cooperative and is .. o huge 1hat 1hc pundils 
describe ii as a ··network of computer network!.". There 
is no cenlral authority that oversees it and the rules arc 
largely informal. 

Internet is doubling annually in users, nctworh. 
computers and traffic - faster than any other tele
communication nclwork! The ba.c;ic.• of using Internet 
arc simple. All that one needs is a rnmputrr modem, a 
communication softw;1re packa!!.•.: and a suhscription 
lo an on-linl' inform<ilion Sl'f\'ICC linhd lo 
lnterncl. 

Puhlic an:ess to lnh.:rnet is provided hy popular 
services .c;uch ;1.s Comrusl:rve, MCI and Arple link. 

You can get into Internet hy using the services of an 
Information Provider who will allow you ;1cccs.'- into 
Terminal Mode. This means th;1t you use your existin!! 
computer, and dial inlo a host .o;ystcm 1h;1t ha_., an 
lnlcrnet feed attached. Your Cljuipment thcn function.., 
a.'\ a remote terminal conncclcd lo !he host computer of 
lhc lnformalion Provider. The lnlcrnet acces.' mode on 
the l'IX ({'ompulink Information Exch;mp.e) dial-up 
conferencing syslcm is such an cxoimplc. You can get 
your own E-mail address and it is pos.sihlc lo haw your 
computer terminal provide multiple ... imuhaneou ... 
connections to different lnterncl modes on the system. 

There ;ire many di ffcrcnl levels of u ... ing Internet. 
At lhc most hasic. it is pns.o;ihlc to simply send and 
receive E-m;1il al a low-cost. cfficicnl link between 
E-mail services world-wide. Th;1l is how mcmhcr ... of 
"('ompuservc" - one of the networks that m;1ke up 
the Internet can 'end mes.'ilf!CS directly lo 
the scrcl'n.., of usns. The lnlcrnct link... ;in 

csl imaled 1.5 million cum pule rs o\'Cr 10,0011 nel works 
in )0 countric.., servinf! ahoul Ii million user'. 

Nclwork conncclion ... an: expl·nsiw as they 
generally involve rnnncclion.s lo 1h .. Packcl Swi1d1 
nelwork and lar!/.c paymenls In lnform;1li11n Providers. 
So comranics like Dcnhlll lnll'rnet Sl·rvin:s provide a 
valuahlc service hy lcasinf! oul network lime on lhl·ir 
own hos! compulcr. Om·i: lh·~ ,uh,rriplion 111 one of 



thl'"l' -.en ice" is ohtainl·d. th..: charge for ~nding. an E -
mail is !!enerally only ;1 few pcnnie,_ 

("!:\ ha.' acc.::,.' lo l "~nd. which IS a kind of 
< ;lnh;1l Oull'-·tin Board di-.cu-..,ing. e\crything imag.inabk 
;111d 4u:te a lot of mind- hoggling. ... tuff. The Demon 
-.~ 't..:m hy omtr;Lo;t offers a full Internet omnection over 
whil·h you can chat with people. send mail. cnlkct fib. 
rcatl L'~n.:t news. ~;1rch for a 4uot;1tion or s..:an:h a 
lihr;1ry c;1taloguc. 

A random sample of information available 
im:lml.:s Buddhi<;l texts. digital images of the plan\'ls. 
hiotcchnology. aboriginal -.tudie .... the Koran. mot.mg 
r.:cipe-. from Stu!tg;1rl. correspondence course.... a 
nc\\.,lcth.:r on feeding infonb. the complete worh of 
Shake.,pcan.:. Chinc...c cl;1s'iic., etc.! This is undoubtedly 
a fa,cinating ... ystcm for people who know what they arc 
doing ju'>l a<, twtainly <L'i it can be a purgatory for the 
inexperienced. 

Internet is fundamentally a research tool and wa.-; 
not set up a.o; a pfayµround for recreational user .... 
C.imputcrs connected know nothing of CiUls(Graphical 
l:scr Interfaces) or any other friendly front-ends. 
There arc few written standards or recommended 
procedures or "nctiqucllc". The sy.,tcm is so large that 
tracking down a file is a Herculean tao;k. You will have 
to find your way around in a manner called by the 
Americans an "experiential" grope around without 
tk-.p;1iring. It is not easy to find Internet addre ... scs a.' 
there is no central directory. It docs not have security 
and case-of-use feature., that c:1mmercial users wanl. 
,\t peak busine<.s hours promptne<.s of service can be a 
problem. If you do send mail to a Usenet news group 
you 'hould be prepared for that in formation to be 
po.,ted anywhere without your sanction including the 
front page of a m:wspaper. 

- -'" -

Finally once you arc connected you will find that 
time has no real meaning - you arc within cyberspace. 
You can settle down happily for a couple of hours not 
noticing the size 'If the phone hill you arc running up. 
(Extracted from PC Plus. April 11>'>1. Fi11a11cia/ Times. 
U May l'>'H and The /l;dcpc11dc11t, 28 May 1'><>1) 

The fat controller 

What is a microcontroller, as opposed to a 
microprocc,.,or'? Some regard the former as "any 
prnce.,sor that is not in a computer", some 'ug.gc.,l that 
it d..:pends on the numher of intq~ratcd functions glued 
onto a prol'c,.,or core regardk..._, of the application. and 
other,, 'ome\l.hat cynically. say that emhcddcd control 
is the last rdug•· of tho.,e proce.c,sors unahle to gain 
"design wins" in compukr 'Yslcm~". 

Perhaps the faire ... t definition i' that a 
microcontrollcr i .... a prore, ... or that is programmed once. 
It may perform a numhcr of tasks, and run more than 

one program. hut w herc;L' a compull.:r\ microprocc ..... sor 
perform' whatcwr ta.,!.;.... arc -.ct il by a human user 
loading and running applications. the micwcontroll.:r. 
once programmed. t;1k.:s iL-; instructions from the 
memory ..-;here the pro~ram reside!'.. Thi ... memory 1' 
usually non-rnlatilc PRO~t or EPRO~t-

The microcontroll.:r switchl.'S between ta.o;ks 
determined by interrupts . ...a\'ing the data from one la ... k 
a ... it docs so and r'--storing it later. once the higher 
priority int.:rrupting la-;k ha.-; b...'l.:n dealt with. 

The world-wide microcontrollcr market is \·a.,l. 
worth $5.85 billion in 1'192 and is expected lo rise to 
$7.75 billion by 199.J. This is for microcontrollcrs of all 
sues. But 8-bit microcontrollcrs still dominate the 
scene. accounting. for nearly hO per cent of the world
wide market in 1992. with 16- and J2-hit de\'iccs 
together accounting for only 7 per cent. 

Ahhough suppliers of 32- bit architecture., stres.s 
that the market for higher-bandwidth parLo; will grow <L" 
the natural demand for proces.o;ing power increa.o;cs. 
there is still no sign that demand for 8- bit controllers is 
slacking. Market researcher Instat cxpccl<; the world
wide market for 8- bit microcontrollcrs will increao;c 
from 11.8 billion units in l'N2 to m·cr a billion units in 
t9tH and will grow steadily lo more than 
1.h billion units hy 19%. 

Other moves in the 8- hit market include the 
incrca.-;ing importan..:c of fuzzy logic in microcontrollcrs. 
(Source: Electro11in Jfrckly, 2<i May 1'}93} 

Company news 

IBM plans a parallel processing future 

In a bid to win new customers for its troubled 
mainframe computcrs. IB\1 says it will adopt a cheaper 
and more powcrf ul computer architcclUre ha..c,cd on 
hundreds of microproce,sors operating in parallel. 

IBM says it will incorporate parallel proces.,ing 
technology into its key System 390 mainframe model-. 
by 19%. IBM hope., this will enahk it to make its 
mainframes more cost-cffcclivc, since it is cheaper to 
manufal'turc parallel procc-..-;ing mainframes. 

IBM has been Im.inµ mainframe customers a_., 
they have <.witched to lower-co't client/server 
architectures that rely on cheaper hut powerful 
minicomputers ;ind network' of PCs m work ... tations. 

IRM announced the POWERp<trallcl SP S/J')() 
parallel query .,crver and the S/11>0 pMallcl tran<.action 
~cr\'cr. These systems will 11.,e hundreds of micro
processors ha<ied on it.s PowcrP(' RISC: architecture, 
which is heing u~cd as the foundation for a wide range 
of IBM work...tation., and dc~ktop P(' products. 



The key lo IB\f"s paralld proces..,ing ~lraleg.y i-. 
producing. soflware lhal will run on the new system,_ 

IB\f says lhal il will offer paralld proces..\ing n:rsions of 
ih Information Management System. Cuslom..:r 
lnformalion Control Svskm and DB2 datab;L-..: 

manag.emcnl ~yslem. (Sou~ce: Eh·ctrottio Ht•t·kfr. 
I 7 ~owm her 111'13) 

Fujibu prcdicls prio: fall for (iaA.., chips 

Fujitsu \fikrodcklronik is pulling it-; money on 
gallium arscnidc (C iaAs) gale arrays significantly closing. 
lhc pricc gap on CMOS gate arrays hy 199h. 
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Fujil<;U ha.' boldly commined lo a dedicated 
CiaAs semiconduclor facilily in Yamaguchi whcre it is 
rnrrenlly producing dc\·ices on 4-inch wafers al 

11.S-micron. 

The company will mon: lo 5-inch in lwo years 
;111J h·inch hy !he end of lhc dccadc. moving down 
1h1oug.h the process technologies from 0.5 to 1135-
micron and then 11.15-micron hy the end of the decade. 

h is producing (iar\., gale array-. ranging from 
2.111111 lo 50.1100 gale., al operating frequencies up lo 
I( iHt. The experience of producing lhese devices i., a 

fal"!or in reducing cost. 

The push on ( iaA., devin:., will run alongside 

Fujihu·s long-eslahfo.hcd C\10S gate array husinc"-'· 

The company is now producing devices ranging 
from 3.1100 gales LO 8211.111111 gales wilh 4011 Ii(}.,. It w;L' 

1h,· first to move lo a ll.5·micron process. which it 

announced al Elcclronica in Munich in l'N2. (Source: 
E-."lt'ctro11io IJ(·ckly. 14 July 11>1>_-,) 

Korean firm., larb\cl world DRAM market 

Knrl·a is sel lo be the dominant player in the 
m,·mory chip market of the t<NOs, jusl <L<, Japan 
dominated it in lhl· Jl>Hlh and America in th.: 197(),_ 

Samsung. the world\ number one DRA\1 
-i1pplier. has huill enough manufacturing capacity lo 
lake 20 per cent of the world market for the upcoming 
f!1·ncra1ion of 1<1- Mhit DRA\1 and has targeted thc end 

of 1'1'>4 for achieving thal sh;m'. 

Hyundai, Korca\ number two chip m;iker. i ... 
af,o 1argc1ing a 20 per cent 'hare cif lhe worlJ l<i·Mhil 
111;11 kel. bul Joe., nor e xpecl lo cal ch up with Sam,ung 
in lcrms of unil oulput until the third quarlcr of t<N4. 

llyuncl;ii has ... tahilited ih lfi-Mhit proce..,., and 
intends to st;irt commercial produclion and to hit lhc 
one million a monlh mark hy lhe second q11;1rtcr of 
l'>'l4. Full c;ip;Kily i'i 2.:'i-J million units a mnnlh. 

Both .:ompani.:-. <1r.: making lh- \1hil, ''" S ·inch 
\\afcr..,. It is not kml\\n if any of the J.1p.10l'"-" t·hip 
companies arc runnin!! 111·\thit DRA\b .in S-inch 
wafcrs in production quanlllic.< Howe\ er. a.-cordin!! lo 
the Koreans. it w i!I not he .:conomii:;1I lo m.11..e 

lh\1hit DRr\\b on h·inch \\afer.. 

Sam ... ung cxp.:ch to he producin!! hct \\ ecn 
~ - _\ million lil- \1bib a month h~ the hc!!inning of 

the fourth quarlcr. 

The price is beginning 10 erodc l;t,l (<11ounJ 
Sh5 with reporls of D\1 90 (S55) pricing in (iermany) 
;ind thc Koreans arc pmjecting the cros..,m er on pril·e 
per hit with the 4· \fhit will occur in the fir-.t half nf 
l'N4. Thal woulJ imply a lh-\1hit price of S40--i5. 

(Source: Elc-ctmnin lfrcklr. 23 June 1•111_\) 

\"arian: Chinc\C agreement 

\' arian As.'>IJCiah.:" (Palo Aho. Calif. l h;" "igned 
an ag.reement makin!! it thc firo;t non-Chine...: 
semiconductor equipmcnl comp;111y lo parlicipale in 1he 
manufacture of chip fahrical ion tool" inside l hi: People\ 
Republic of China. The IO-year coopcrali\.: agre.:menl 
calls for Varian to prm·idc manufacturing. experli,.e and 
training in such ;1reas ;1s mcch•inical ilS-;.:mhly under 
cleanroom condition..,; 4uali1y as..,uranc.:; "'"emhly: 
installation: and the ... .:r\icc of ion impl;inlcrs and 

sputlering systems. In addition. kib of 'pultering and 
ion implant ... ystems will he locally as,cmhled in China. 
\'arian will work with the Chang. ... ha Rcsearch Institute 
of Equipment for Semiconductor T echnolo!!ic,, illld 1hc 
;-..;,ing.uang Machinery Factory. a manufadurer of 
\·acuum equipmcnt, to implcmcnl thi: ag.recment. 

( Reprintcd with pcrm1,s11m from Sc111inmtl11rt11r 
lmcmuti1111ul magatinc. Scptem b.:r 1 'N.\. Copyright 
J<N3 by Cahncrs Puhli ... hing Co .. Dcs Plaine,, IL. l:Sr\) 

~okia hcad' hack In profit 

The world-wide 1decommunic;1tion' hoom l1Hlh 
\cl to takc the Finni'h company Sokia 111 ii\ fir'I 
profitable year sincc 1'>'111. In lhc four-month period 
from May to August. profits ... welled lo S:'i4 . .t million 
from $5 million last year. Both its cellular phone and 

nclwork cquipmcnt unih report ... 1rong grow1h. ~okiil 
h.,.., al ... o undertaken loug.h co'l ·cu1ting .Klio;-.' and 
clo,ed four consumcr cleclronic.., l;Kili1ie,. :\n;ilysr-. arc 
now looking for Noki<1\ he..,I rl·sulls for fi\c ycaro, with 
a profil forcca\I of $14-l million for l'l'J."\. (Sour.-c: 
Flcctrm1irs lfrrklr. 27 Cktohcr l'N.\) 

Sicmen.., ;ind IB\1 hah' ... 1ar1cd -..1mpling the 
f1-l-\1hit ORA\! lhl·y h;i\l· .-o-dnl'lopl·d hut haH' 
P"'' poned making a deri ... ion ahoul w hcl li-·r I he> will 
combine forn·, lo manul,1c111re il. 



IB\I anJ Sieml·n,. ro:o.:kon the do:ci:..i.m j.., nol 
11q!.cni h..:l·au....- fir'l pro<luclion of tho: r.4 - \I hit will nol 
ho: rc411iro:d until ·tall' t•r>5_ rampin!! up 111 rnlume 
pri,.Jue1i11n in )•1<11.-. 

"" \\di ;L' the h.t-\lhit do.:aL Sio:mo:n ... anJ 
IB\I jointl~ manui;Kture lti-\lhit DRA\b and 
,h;1ro:. with To,hih;1. a joint R.\: D dforl on 1h,· 
2:'•1-\lhi1 DR.-\\1. (Soun:.:: Flt·.-tnH1in lliYklr. 
27 ( k1oh..:r I '1'1-' I 

Fuji1:..u ;1ims for Euro chip lop lcn 

Fuji1 ... u plans In h.: a top ten semiconductor 
pl.1y1.·r in Europe h~ 199t1. lo:;1ping from its curro:nl 
numl'k:r 17 -.pol. h;t,o:J on the ... 1r;ilcgy of ;i wdl
h;1t111c..:d product portf,llio. Al prcscnl mcmorio: ... 
rq1rc<;cnl 45 per co:nt of the company\ semiconductor 
hu-.ines.<; in Europe. ASIC dc\icco; ;ire 211 per cenl. 
1d..:c11m;. chips arc ahout 15 per ccnr and components -
\\ hich indu<ll·., conncclor~. relay' ;ind kcyho;ird., -
r .. ·pr..: ... cnt ahoul 211 per co:nl. 

Fujii...u expo:ct!'. th.: mo:mory po:rco:nt;1ge !o drop 
111 und..:r 40 per c..:nt a!'. the ASIC and tdccom' 
rhip hu-.ine!'."o:" continue to !!row. (Sourc...-: 
u.·uronin lli·ckfr. 14 July 1•1•1_;) 

IR\I \1icrod...-clronic ... '>.:ne ... DRA\1 menu 
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IB\I \lirniclo:ctronics \\ill ha\1,; !1>-!\1hi1 
I JR:\\b a\;iibhlc in 'tandard JllOmm SOJ p;icbging in 
lh<.: 1hird qu;1rler of l'N4. 

Th_· company i' now laking order.., for 4110 mm 
SOI p;1rh rnn figured hy 4 with 4k ref ro:<;h and ;icce'' 
1i111e' of 50 n' and liil n'. 

11 will l;tUnch Je\ice<> in .too mm TSOP ;ind 
RT\C >P parbging in the ;.econd quarter of JIJ«J.t. 

r\ .l \\ ft,- \lhil de\·ice with ,elf rdn.:.-.h will al"' 
h.: l.111nched n<.:XI year. Thi-. will he configured xlt. and 
x I.'\. The parl' will ho.: mad.: at IBM";. Burlington wafer 
L1h in tho.: l "nikd Slate' and al E;..,onm:., in France u'ing 
a fl.~ - micron C\10S proce,., on X-inch wafo.:rs. 

,\ lt.· \lhil 'ynchron11u' DRA\1 i' also on the 
m.1rko.:1 rnnfiguro.:d xH1 and xlX. IRM i;. hedgin!! it;. heh 
wilh parh h.1;.o.:d around holh tho.: .IEDEC standard and 
;mother pin -oul hein!! pioneered hy Sam;.ung and 
i\.lihuhi,hi which j, .. aid lo orfo.:r heller performance. 
("inun:e: Flcctrrmin llrc'kly, 2'1 Septcmher 1'1'11) 

!\EC' de\dops C'l\1 'Yslem for mid·;.i1ed 
ma nu far! urine companie;. 

!"EC ha-. developed a produclion rnana!!o.:menl 
'~'!cm for mid- ... i1cd companie-.. The 'Y"tem re,prrnds 
lo lhese compani_.,· demand for compuler-inlo.:p.rakd 
man11fac1urin~ (<"1\1) hy adapt in~ to thl· manufacturinl.! 

.. 1ructurc of miJ-si1eJ oimpanic..., "'ith a .. ystem lh<tl 
will work with point-of-production !POPI terminal.; 
and o.:xi ... 1ing per-;onal computers. 

The no.:"' PROSIA \IC Ill i." one of ~EC, U\t 
scrie-. respon...._~ 10 the lremls toward,; downsi.rin!! (lhe 
shifl 1owarJ." u-.ing .. mailer compuleD>) anJ open 
sy!-.lo.:m.,_ Since it runs on worhtalion:> anJ personal 
compulo.:rs. 1h.: o;y-.h:m comi.:~ with lnfomix. a -.1andard 
d;;taha.-.c system for tho.: l"~IX syslo.:m. 

The !-.Y'item i!'. al"' meant lo be used with the 
Product :'\umber '.\lanago.:menl \klhod widely used h~ 
mid- .... i1ed companies. which use-; order numbcD> lo 

manage the procl'5.<> from order lo pro<luclion. h can 
al..c) he used wi1h !he \1RP Meth1.J (a method of 
planning 4uan1i1i1.:-.. of r;iw matcriab and par!s nc.'t:ded 
for each part of the manufacturing proce.,.,) used hy 
large companic.-s for e'timating production. (Source: 
.\"ik/...fi Sa11Kyt1 Shimhw1. l:'i June l'N_,) 

!\EC enhances lo~ic-synthesi1ing tool., 

:\EC ha..-. strcngt ho.:ned huo;ino.:s.-. strategy hy 
marko.:ting ASIC and enh;tnced logic-synthesi1ing tool' 
uscJ for its own chips. Fir't of all. NEC paid attention 
to tho.: calculation of rising' falling dday time of input 
wa\o.: when the tool mad.: by the lJS Synopsys. Inc. is 
uso.:J. A-. a ro.:..,ult the accuracy of timing wa.' incrca.-.cd. 
Furtho.:rmore. the loo!\ ;1lgori1hm uso.:d for l'iEC's IC 
wa' re\·i.,o.:d. and the cap;1ci1y W<l<> enhanco.:d lo the level 
of commercially availahlc tool.,. The hK1! used for 
1\EC"s chip i., rcason;ihl) priced at Y:'ill0.1100. 

Logic ;.yntho.:si1ing ha!-. been .,(owl) hut steadily 
growing as a tool of EDA u .. ed for ASIC Jesign. At the 
!'.ame time. prohlcms with tho.: tool ha\o.: heen <>urfacing. 
A-. an o.:xample. inadequate timing in Je;.ign can he 
cito.:d. With increa-.o.:J integration of I{\. operational 
o.:rror;. cau;.ed hy circuit liming. synthcsi10.:d hy the tcK>I. 
h;1ve heen increa.<;ing. Also U\crs arc di"atisfied with 
hiµh CO\I of commercially availahle tools. ahoul 
Ylll million. II i" dirficult In justify the aHocation of a 
commercially availahle lool to one designo.:r .. ince the 
price i-. "' high. 

In ordo.:r lo solw !hi, prohlem. 1\fT improvo.:d 
!ho.: mo.:thod of calcul.11ing 1h .. · dda) time of a 
commo.:rcially il\ailahlc loo( (fk-.ign Com pi In hy the l!S 
Synop'~'· Inc.). Furlherrnoro.: :'>lEC\ logir -.~.nthe.,i1in!! 
lcKil i<> redo.:.,igncd from the al~ori1hm. (Source: 
.\"ikkci ffcctm11in. June· .July 1'1'1.1 l 

Apple "'w' '>eelh of a future withou! keyhoard;. 

After year;. or huild-up and monlhs of delay, 
Apple Computer has finally launched Newton, its 
hand-held pcNmal communicator with a touch
'o.:n,itive .-.creen which converts hanJwritin>?, into 
c11mputo.:r-rcad<1hlc text. It is al<,<> launching a range of 
\1acinto'h compulcrs which hreak new ground in 



spt....:ch recog.nitinn anJ s~·n1h .. ~i ... They all should be in 
shops a." of early 199-t 

~c\\ton is the first major product for which 
Appk ha.s off.:rcd licences to ri\·aL,. af1cr tho: painful 
rcalil'ation 1h;1l not licensing lhc \1acin10 .. h lechnolog.y 
hurt -.aks. Appk hoix-s to crcal'-' a de facto world 
,landard for personal digital as.o;is!anls and 
communicalors .. anJ ha.o;; already licensed Sharp (which 
i' making 1hc first of the planned ~cwton range). 
'.\1o!orola .. Cirrus Logic. Siemens and MaLsushila. 

The core of !he licensed technology is optical 
l·har;1ctcr nx·ognition ..oftwan: which conwrl"' lin.:s 
wrincn onto the LCD scr .. -cn into the ASCII text used 
hy ;111 i.:omputcrs. The launch of l'ewton ha.o; been 
Jda~eJ for n.:;1rly a year hy the practical difficulty of 
r.:rng.nil'ing cursiw (joined-up) writing. ralhl·r than 
di:;conncch:d charact.:rs or capital lcth:rs. 

Apple is al"'l offering two new PCs. codenamed 
Cyclone and T cm pest and costing under $3.000. which 
.. ynthesil'e speech in response to typed text. and 
n:cognil'e spoken commands. (Extracted from 
\'c11· Scit·11tist . . "\I July l'l'>.') 

Chip •mpplicrs nying higher while PC makers 
h;i\·e mixed n:suhs 
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Intel is not the only US semiconductor company 
I<• have had a sparkling !'.l.'cond quarter. Motorola has 
announced ;1 28 per cent rise in sales to SI .:w billion 
w hilc T exa.s Instruments had n per cent growth to 
$2.1 billion revenues. 

Brook tree saw sales up 23 per cenl to $30 million, 
IDT announced a J5 per cent increase in sales to 
$72.7 million and L~I Logic saw revenues up 16 per 
cent lo $177 million. VL~I Technology's $128 million 
r..:\cnues were up 2."\ per cent on the second quarter of 
t<>«>2. Profit w;Lo; $3 million compared to a los.o; of 
$15 million in the second quarlcr d 1992. 

Among the programmable logic companie<iAhera 
n:cnrded revenues up 44 per cent to $33 million: 
Xilinx'" revenues rose 3'> per cent lo $54.4 million and 
profits up 49 per cent to $8.9 million; Atmel saw 
revenues grow 53 per cent to $50.6 million and profits 
douhk: lo $6.2 million; Microchip Technology had .'\dies 
up :"\fi per cenl al $27 million and profils up 4<1 per cenl 
;ii $2.7 million. 

Personal compu:er makers' recent rcsuh-. reveal 
a mixlure of forlunes. 

C'ompaq C'ompulcr, 1hc second l;trgesl PC 
company in 1hc world, has made almosl ac; much money 
in 1he first half of ICJCI:"\ as lhey did in 1he whole of 
1'1')2. Compact douhlcd ils s<1lcs in lhc second quarler lo 
$1.<1."\ billion. Profils increased from $29 million to 
$102 million. 

Its half· y .. ·arly rc\.:nu .. ~ of S.\.2..J h!llion ar:d 
profits of S2H4.h million comp;1rc \\ ith annual 
rc\enu .. -s of S..J. I hillion and profib of S2 U million 
tn 1'192. 

Elonex ha.' incrc.1"'-·J r .. ·\cnucs hut profit!> h;l\c 
dropp..·d. Annual re\"cnue increa.--.:d rrom £57.S million 
in l'N2 to f7S million in l'I<)_\_ tfow~·\cr. rmfih 
dropped from ['> million to fh.:'\ million. 

Apple Computer. the third lar!!..:-.1 Pl' maker in 
the world. made a pr.:·tax los.o; of SISS million. on 
re\·enucs of SI.Sh billion for the third quancr. 
compared with rcwnuc-. and profits of St.7..J billion and 
SU 1.7 million in the third quart.:r of 1'1'>2. ISaurcc: 
Elt-ctronin lli.·t·kly. 2S July l'N."\) 

Silicon giant r;ii-.cs -.takes in th.: chip' war 

The American chip maker lntd .. which mak\.'s 
thl· microproce5..'>0r<o al the heart of four out of c\·o:ry 
fi\"c pcr-tmal computer,. ha.' launched a n.:w chip that 
is fi\".: times iL' powerful a_.; its prcdeces...;clr. C1llcd the 
Pentium. the chip arri\·cs at a tim.: when Intel\ ri\ab. 
arc tryin!! lo break iL.; dominance of lhc microproccs..'>llf 
mark.:t. 

Th.: stakes arc high: the microprocc-...;clr market 
for per~nal computers i-. worth S5 hillion a year. Intel 
spent S779 million researching new chips in 1992 and 
sold JO mill!on microproces..c;ors that year. lls old ally. 
IBM. has recently formed an alliance wi!h Apple to try 
to break Intel's stranglehold on the m;1rkct. Apple h;Lo; 
always used Motorola to supply micmproces.'\<m; for iLo; 
Macintosh computers. Apple. 18'.\1 and \totorola ;ir.: 
now de\'eloping their own microproccs."''r. called lhc 
Power PC 

Challenges arc al<;o coming from another 
direction. The distinction bclwecn personal computers 
and computer worhtations, their more powcrf ul cousin., 
that arc widely used in research. engineering and 
design, is beginning In blur. The American company 
Digital. which make., worhtations and the larger 
minicomputers, launched iLs own multipurpose chip 
called the Alpha which can he w;ed in lop-of· the· range 
pcrson;1l l:Ompulcrs ;Ls well as workslalions. The 
Pcnlium ,., al-.o powerful enough In run a 
workst<1tion. 

The Penlium is 1hc firth generation of lnlcl\ 
XX<1 series of microproces...-.ors. The chip has .l I million 
lransislors on a squar\' of silicon 15 millimclrc~ across. 
This is nearly three time-. a..-. many as ils prcdcces..c.or the 
..J8<1, and connec1ions on lhe Pentium arc a!> finl' as 
0.8 micromelers, and ii has a numher of fcalurcs 10 
increase it.\ spred over earlier model!>. 

lnlcl has promi\cd to produce a second 
gl·neralion of Pentium proce~\ors hy lhc end of l')C):"\. 
This will have connections jusl 0.<1 micromelres acros...-. 



w i1h due:!.. 'l'<:'-·J_, fa,h:r th;tn llHl rne!!aherll'. Th .. ...._. 
chip-.. will 01.,.:ratc Jl .> .. \ ,,,11.., in,te;id 11f the 5 volt.. u-..:d 
in m•,.,l 4.:hip-.. '·' hich will reduce the amount of he;it th .. · 
(·hip gl·nerak-.. The h1:;1t of a chip limit-. it-. cluck -.pt."\."d. 
Th .. ·:-.: chip-. 'hould then -.u~tanliall~ outperform the 
curr .. ·nt Alph;1 and P1merPC chip .... 

In ;1 recent r.:port on Inters Pentium micro· 
proo."-"· m;irkct r .. -scarch firm lnfoCnrp predich:d that 
1he Ph. the -.ucce~'nr to the Pentium. will he in 
production h~ l'Nh. 

By 1'1'17. ln1d will he producing th..: P7. \\hich 
will final!\ lm:;1L: wi1h the ln<d Xl'«1 :irchitecturc 
'' hilc the Ph will still he rnrnpatihle w ilh 
XSti soflware. 

lntd\ .t~f>DX."\ will he a\·ailable in the fourth 
<jU;1rtcr of l'J<I."\ and will cost ahout $:\IHI. (Extracted 
from .\'n,- Sdmciw. .•April 1 11'>.~ and Elt-ccro11in 
llt·dfr. 21'\ July !'>'>.\) 

Svnc.:rgis1ic join! ,-i:nture with form..:r 
Ea ... 1 C icrman manufacturer 

Synergy Semiconductor Corp. (Santa { ·1ar;1. 
C ;1lif.) hiL'> formed a joint ,-enlure with Halbleiterwcrk 
Frank fur! an· dcr·Oder (HFO), a f>ipol;1rscrnicondUl·tm 
m;1nufacturer. HFO was formerly lhe Ea.'>t C1crman 
Ji, ;,ion of the !\.tikrodcktronik uml Technol1'!!ie 
CimhH. The new join! \enlure 
Scmitondui.:tor. the state of 
th.: Treuh;ind;in .. 1;ih. th .. · a!!enq 

i'\ helWl'Cn Syner!!Y 
Brandc.:nhurg ;ind 
e ... 1;1hlish..:d hy thl· 

C j,·rm;in ( io\ernm .. ·nt to n\·er ... ec the privatil41tion of 
fnrm.:r Ea-.1 ( icrm;m hu,in..:~._._.,_ 

A., part of the af!rccmenl, Syncrf!y will lic.:n~e it' 
"1phi .. 1icat:.:J. ultr;1-hi}.!.h·perform;ince AS."iET IAII 
Sp;ir.:r S..·p;1rah.:J Element Tran.,;.-,tor) T ..:chnolof!y. Thi .. 
joint ,-.:nlurc will proJuc.: products for the European 
m;1rket. Thi: two companii:-. will work together on thi: 
dn dopm .. ·nt of hif!h ·performance tdecomm unic;1lion' 
;ind comp111;1tion ;1pplicatiom. Current plan<. al'\f> c;1ll 
for d.:n-loping hipol;1r foundry rc!itti'.inship., lo produce 
hoth digi1;1I ;ind analof! products. (Extr;1clcd wirh 
pi: rm i,.,ion from Scminmductor lnrcrnational maga1in..:. 
\fay 1'1'1."\. Copyri!!hl 1'1'1.\ hy C'ahncr .. Puhli,hinf! Co .. 
n,·, Plain._·,. IL. t ·sr\1 

Sandi;1 form' l'enlri: for minoclcttronic, 
ll'l'hnolo~il'' 

A n;itional Cl·ntrl' for \ficrnclct"lrnnil'' 
T.:chnololo!i'-'' (C\1T1 ha., hccn l'\lahfi.-,hcd al Sandia 
'a1ion;1l l.;1horatoric' lo 'upporl (nopcrali\\: Tl'<.l'arth 
;ind dnclopmcnt hy uniH'r"ltc<., indu.,rry ;ind 
1!0\Crnmt.·nl in ad\aOrcd 'cminindurlor l<.·chnolo~il''. 
The Cl·ntrc will romhint· what j, dl',rrihcd a' a .. m.1jor" 
dnnarion of Cl(llipmcnl hy IR\f wirh Sandia\ n .... , I 
dl·anroom Lirililil·'· 

•. t_>. 

The n..:w c.:ntre complemenl' Sandia's exi.,1ing 
pr.~ramme with SE\tATECH and the Conlamination · 
Fn."\." \tanufacturing Re:-.:arch Certre recently formed 
at Sandia hy SE\tA TECH. Acc._-s_, to the facility will 
ll.: through an indu..-.trial rc\·icw hoard that will rc\iew 
proposal... Elfuipmenl instalLtrion anJ checkout i~ 

ex~ct.:-<l 10 he compktcd late 1hi..-. year. (Extracted with 
~rmi..-.sion from St·nrio1nductor lntemacimtul maga:1ine. 
May 194.\. Copyright l'N3 hy Cahners Puhlishing Co .. 
De" Plaine'\. IL. t:SA) 

Hitachi ltxl&.s to Europe for product r..-search 

Hitachi. the Japan .. ~ clectronic5 group. is 
planning. to start proJuct·relatcd r\."st:arch in Europe 
following the sucn-s_' of -hlu1..· !>ky- reSc.:arch 
collahoratiort'> wi[h universities in the Cnitcd Kingdom 
and lrdand. 

A three-year collahoration with Trinity College. 
Dublin ha.<. led to a breakthrough in neural networling 
computers which mimic the thought prOC<."'-'>C'> of the 
hrain. using optical data proces...-.ing. 

Hitachi·.., European research j, mostly 
fundamental n.-scarch. which is spcculatiw and o\·er 
fi"·e years from a pro<luct. The next step i'.'> applied 
re~arch and then product de"·dopment. holh 
tradition;illy done in Japan. 

But '.\Ucce~<. i~ uni\·crsity coll;1hora1ions like 
Duhlin and at Camhridf!e. which ha." isolak<l cleclron .. 
a'> parl of making very high capacity memories. ha., 
prompted Hitachi lo mow mor..: produtl ·related 
rese;irch in10 Europe. 

In the pa.<it Japanese electronic compani .. -... h;n·c 
hcen cri1ici1ed for only carrying out -token- re,e;irch in 
1he l'nikd Kingdom. Apart from A .. ic Je,if!n. Fujilsu 
and Sony arc the only I wo Japanese comp;inie' to sci up 
producl development centres in ihe CK. (Source: 
Elcorrmin lfrckly, 2fi \lay 11111.\) 

S<iS· Thom<;<in pur,uc<. power \emiconductor 
improvcmenls 

After rnncentr;iting in lh..: la_,t few year' on 
l'nh;incing bipolar products for high ci.lrrenl applications 
helw..:en .J:'i(l and 1.200 V. S(iS·Thomson 
\1icrocli:clronics· di:vclopcrs ;1rc now turning lhl·ir 
atrcntion lo po,.-.ihle impro\emcnis in the MOS lme!al· 
oxidi: 'cmiconduc1orl -.cctor for voltage' rnncing from 
W In HOO \'. 

SCiS·Thom,on \ficrocl.:clronic< \Iron!! mark.:r 
p<Y..ition in power lran.-.i<.tnrs for cleclronic ignilinn 
'Y'lem' · the firm daim'i a market <.har..: of ahoui 
2'i per rent · "ha .. cd mainly on 1hc structural potential 
of the company\ own VIPowcr·\11 procc''· which 
cnahb.I it lo put the '-'orld\ fir.'il inldligcnt rnmponcnt 



!or molor \.:hick applic;1tion,. In.: \'8020. ·•n 1h.: 
nurk.:1 in !•>ss. 

S< iS· Thom"m \ticrod.:clronic, pn.~nh:J th .. · 
,u .. ·c'-'-"'r 10 1hj, d;t,,ic i!?-nilion lran._i,lm. th.: \'P.02"'." 

n.•l -..1 long;'!!"· Thi" '<:conJ-!!.:n.:r<1tion pr.11.lud of th.: 
\'IPow.:r \I I pron_.,.._., ha..;. a :'II r.:r c.:nl hi!,!h.:r curr.:nl 
1.kn,,ity th;m its pr..-J..-c..-,.._,or in th.: pow.:r ...:ction. hue 
th.: tran,.i,tor an:a j,, onl~ ju'l m·..-r half th.: •ii'.: 
(7.11111 'lfUarc micron ... inskad of 1h.: pri:\ious D.SilO). 

Th.: numll\:r of m;L'k skps r.:quir.:d for m;muLi.:111r,· 
ha., al"' tll.."\:n cut from 11 lo Ill. Similar aJ,·anc.:' to 
tho,.: ;ichi.:' .:d in th.: hipolar ....-elm can h.: .:xp..-c1.:J in 
th·: n..-x1 fr.:\\ ~..-ar., p;irtict:brly in \IOSFETs l\IOS fidJ 
cfk.-1 lran'i"tm-.1 in th.: t.11- \' cut ·off \ohag .. • r;m!!.:. 
Th..- limih of i..:chnical f.:a.,ihilit~ ar.: far irom ha\"in!! 
lx.:n r.:.Kh .. ·J . ..-,,p..-.;-i;1lly il" rq!.;mJ, r.:dut·ing conducting 
r .. ·,i,.1;mc.:. Wi1h <h.: \fill prnc.:-.., intnll.11:c.:J in !'NI. 

01n<lu...-1ing r..--.i,t;mc.: wa, ,till 115 ohm sq mm. hu1 th.: 
\1112 pnlC..:"' pr.:...:nl.:d m 19'>2 n:duc.:d it lo 
l! .. l.~ ohm "4 mm. 

SC iS- Thom-.on \1 icrl}d.:c1ronil·., al'\I> plitn, lo cul 
c11nduc1ing r..-,.i,..t;mc.: In 11.21! ohm SlJ mm hy i'N.t ;m<l 
10 iL'. lint.: it' 11.15 ohm '4 mm hy l 1lt>:'. This will h..
;tchi..-,.:d pri .. cipally hy <lra.o;1ic;11ly increa..,ing 1h.: .,witch 
iran-.i-.1nr c..:11 dcnsity. Th.: point l}f d.:partur.: for this 
j, th.: I million cdl" "4 in. of th.: \101 proc.:s.<;_ Th.:y 
m;m;1g.:J to incr.:a-;.: thi, to 13 milli1m cdl' 'll m. 
in l'N2 ;mJ ;ir.: aiming for a cdl <l.:nsity of 
2 .. • million cc.:IL' "4 in. in i'N.t (\HH proc.:s.o;). In 
11>115 th.: J.:,·dnp.:r<> want to <.ap it all hy 
filling 5 million cdls sq in. on the switch 
! r;in,i-.1or. 

C 'urr.:nl -.al.:s figur.:' rnnfirm that SCiS· Thom,..on 
\licrod..-rtronic" h;t<; hack.:d a winn.:r with its int.:llig.:nt 
pow.:r d.:m.:nts in the low and medium power rang.: ... 
\\bil.: hu-;inc"-' in hipobr tr;m.,istors. rcriifier' ;md 
an;ilo!! lo!!ical and .,t;111J;srd rnmponents i-; g.:nerally 
lk·dining. the rnrnp;iny ha' ;slmosl douhlcd its sal.:, of 
po\~er \fOSFETs ( • 7'i per c.:nl) ;ind \'IPow.:r ekmenh 
( ·'\fi per ccnl) in Cierrn;sny. 

Funh.:r new produrh will ,hortly h..- pre<.er.i .. d in 
the \fOS !>ector. For ex;srnple, the VNl 1)0 single: low· 
~id.: dri\"er will come on the market hcfore the end of 
Pl'>.t This i" an intdligl·nt power MOSFET with 
inte~ratl·d o\"cnoltag.: anJ excess-t.:rnper;iture 
prol.:ction. huilt- in rurrent ·limit rnntrol. ;mJ Jia!!no-.tir 
function,. lnll'rnal resi,t;inr.: will he 1110 milliohm,_ 
Produl·tion of ;i nl·wly·dl·n:loped dual hi!!h·siJ.: dri\"cr 
in a TO 220 hou-;ing io; al ... o -;rhl·Julcd to <;fart in 11N.t 
Then: will h1: two \"er-.ion' of thi<. component with 
proh;1hl..- forward resi,t;inrc.. of 2 x JOO and 2 x 
200 milliohm,. (Sourre: Markt & Tl'clmik. 
21 May l'>'>.1) 

. "'"' . 

I\. APPUL\TIO'.\S 

Thl· fir't \JliJ:1kJ 1h .. ·rm;1l moJcL, of ln1,-r, nc\\ 
P .. ·ntium pron· ... ,or' ar.: h..-ing J.:\\.:l11p..·J h: lntd ;mJ l-~ 
thl·rn1.1l .mal~"i' -..1ftwarc firm fl1m m .. ·ri.-.... Thc m1•1.kl' 
ar .. · h.:in1:. Jc\d11r.:d u,..ing Fl1l\\ m.:ri.-... · 1'11>\\ th..-rm ':•I I· 
\\.1r.:. \\hi.-h u-...·, l·ompul;1tional fluiJ d~n;1mic-.. 1lFD1 
11·.-hni411, ... lo •h;1r;i.-rcri,-..- thl· th .. ·rm;1I h..-h:n i1•ur ,.f th.: 
chip. Th.:;. ar.: ha.....-J •lll lhr.:.:·dim.:n-.ional '"lution-.. of 
th.: .:4u;1ti11r.-. whil·h !!_11\.:rn th.: llm\ ~if ;1ir .1rounJ th.: 
rhip .... iL' ''di a_, th.: cnnduction within th.:m. Thcrm;1I 
01• iJ..-b. arc important for firm ... huilJin!! th .. · P.:ntium 
into '~ ... 1.:nh. h.:caux the proc.:-.,or .. Ji,,ip;1tc up t .. 
lh \\ of h.:al. ;ilm.i-.1 [\\ice il' much ;b ;in~ of th.:ir 
prl·J;:c._...,..,ors. (S.•urcc:F1 • ..-rro11i1·'i 11~·.·i.:L 1-t Jul~ l'N~: 

A portahle 'ur!!ical Lt....-r. h:L....-J ,in b,,..-r 
diode l.:chnology from Son:. ha' h.:cn dc\".:li>pi:d hy 
Dr. Tony Ra\·en. working for th.: L K comp.my 
DiomeJ of Camhridgc. B.:ciu.....- the Oiomed .:'.5 j, ;1 
fraclion of the '\i.t.: ;mJ w.:ight of com.:ntional 'urgiral 
l.t'\l.'rs. ii- J.:wlopm.:nt could .:xt.:nd th.: ;I\ ailahilit y of 
lao;er sur!!.:r~ in hospit;il., ;md sm;sller tr.:almcnt c.:nlrc' 
throughout th.: world. It w.:igh., only 25 lh-. and c;m h..
carri.:d hy hand lo thc op..-rating th.:atr .. ·. It need' only 
a st;mJ;ird wall sock.:t for op.:ration. so r.:rnming th.: 
n.:cd for J.:Jicat.:d h->er rooms. Thc '.:miconduc:or 
technology u<>.:d is hoth hi!!hly rcli;ihl..- ;md mainrenanr.: 
fr.:.:. (Source: Elccrro11in lfrl'kfr. 14 July 1 1 1<1.~) 

A logic synthi:,i;; tool from Fr.:nrh firm IST i, 
cbimed lo ha\·e tal.ln the n.:xl 'tcp in hoosting th.: 
perform;mce ;mJ apphahility of the-.c dc,ign aid ... 

A:-.yl·Plu, employ' Rin;iry Oeri,ion Oia~ram' 
(BOD,) in it~ core in-.tca<l of the morc u,..u;il Boolc;m 
cquation fartori1<1lion lechnolog.y. The outcome j, a 
tool which achie\.:s J.:n,..-r anJ highcr speed cirruih. 

In ;i henrhrnark on a 5.000 gatc -...-quenrer for a 
microproc.:'-"or\ ron!roll.:r, As~ I- Plu-. ;Khieved a circuit 
15 per n:nl -.m .. ller lh;m that 1Jhtainl·J hy the S~nop"~' 
tool and 2.' p.:r rent smalkr th;m from ( 'omp;t" Dc,ign 
AutomatiPn softY.ar.:. All circuit.... were romparl·J with 
wiring taken into an:ounl. The A ... yl ·Phi' cirn1i1 al"' 
had a nitical path "'hich w;1.o; IX per rent fa~lc.:r th;m 
C'ornp;1-., and ~4 per n·nt fa._,tc.:r than S~ nop'Y'· 

A niriral part of the A ... yl· Plu ... synthe'i" tool i, 
a lcxirogr;iphical kchniquc for ord.:ring thc input 



\.1ri.1M .. ·. 11n 1h..- DDD. rhi, pr .. ·\.:n:,. th.: HDD tr-:1.· 
tx·.-omin;! 11111 hi!! and h•o Jiffi..-ult 111 '~ nth~·,i:.: into 
l1~i..: primiri, .. ·,. :\ .:11rol1Jry :if kxi••l!!raphi.:al input 
11rlkrin~ i, th.11 ri•utini: h.:t\h·.:a logic functi1>n" i, 
inh..:r.:ntly a L.Ktor minimi1..:J h\ ch1.· ;1lgorichm ;mJ m;1y 
f,,. ... ·on,tr;1in.:J hy th1.· u-..:r ju,1 lik.: impkm..:nc;11ion ;1r.:a 

;rnll niti..-;11 p;1th 'pc.:d. 

Th.:~ f1.·;1tur1~s m.1k1.· .-\.;~I· Plu,p<1rticubrly,ui1cd 
111 'Y nth\.',j, of FPC ;.-\ cirluib and may h.: u~J to 
rd:tr;!d lir .. Hit J,>isn' from Pn..: FP< iA to ;mother. To 
Jo thi, th..-1110! r..:c11n,,1i1u1c, th.: Boolean .. ·qualion of the 
.:omoin;1•.m;1I t .. gic Ile: \\Ccn rq!.i,11.·r, h..:ior..: u,ing the.: 
BDI> t .... :hni4u..: In t;1rg.:t the.: n • .-w FPCiA. 1~1urc.:: 

Ffrur .. 11in 11;·,·l..fr. S Sc.:pt.:mllcr t•l•G1 

11.1,, .1 \liniDi ... .- rnuld .. uppbnr IJIOll fl11rril.'s 

Sony j, rry in!! to ..:ncoura!?-1.' s;1lc.:' of ib l'D-lik..: 
\liniDi'l -;ysicm hy ruhli,hing specifications for ih U'>l.' 

in J;1la .. rorag..: and rc.:trii:\·al. This m;i~· g1\·c.: thi: \ID a 
hdkr chan.:c of -.ucc..-,, than Phili~s"s tapc-ha.~d 
Digit;1I l'nmp:t.:I C1-,o;c.:tt.: form;1l_ which Gtnnot off..-r 
1h.: hi~h-,pecd '.:arch ;ind accc'' faci:iri .. ._, n..:cdcd for 
rnmpula applical ions. 

Phy-.i..-;1Ily. J;1t;1 \ID-. will h.: the .... m..: .. i1c ;L" 

audio \If}.;. hut th.: fit.: -.!ora!!..: formal and extra ..:rror 
c11rr.:cl ion coJ..:, n..:..:d.:J In avoid •.fata corruption rc.:duc..: 

th..:ir ,tora!!..: cap;teily to 1-tO m..:gah~t..:~. from around 
21'0 mc.:g.:1hyt..:' for ;in :1udio \10. But this i, ... 1ili 
c4ui\akn1 to ..:i1h..:r I .ilOO floppy disks. 2.000 high 
4uality .. rill picture.:'. wdl o;...:r HI million woHh of 
IC\I. or 15 minutc-. of full motion \·ideo. Data will he 
'lorcJ and tr;insf..:rr..:d accoinling lo existing CD- RO\I 
'l;indant.... In c.:ncourag..: the computcr inJusrry to ad;1pt 
CD- RO\I applicalion' for th..: Jara \ID fnrm;11. 
Dcmon-.1r;11ion \..:r ... ions will he.: ;n·ail;1hk from lh..: 

m iJdl..: of n..:xt : car. 

Thl· Jalil r .. ·cording track will he digitally codc.:J 
i.i pr..:n:nt an ;iudin \ID play..:r playing Jata \fDs. 
\\ hi,·h coulll proJuc..: hig.h- f ri:4u..:ncy sounds thar would 
dam;ig..: hi- fi loud ... p.:akc.:rs. 

1>:11;1 \f[), will com..: in thr..:..: form .. : un..:r;1s.1hl..:. 

lik..: a mu,ic en or !\10. an<l U'\Cd lik..: a CD- RO\f for 
1:!..:(tronic puhli .. hing: hlank. for ..:rasahk recording:,: ;ind 
partly wri111.:n, for in1..:rac1ivc i!pplication~ '\Uch ""tho'..: 
wh,·rc rh..: U\l'r u ......... prcr..:cordc<l t..:xl or graphic' ilS ;1 

kmpL11<: for new wPrk. <Thi, fir ... 1 i!pp..:arcd in .\'c•w 
S(inlfisr, London, .'\I July l'l'>.'\, th..: wi:ckly r .. ·vicw of 
-.ril·ncc .ind 1 .. ·..-hnoloµy.; 

Virtual ri:;1li1: and compul.:r !!-am..:' an: h;1\ inf! an 
11nnpcc1nl .. pin· off in hdpinf! blind people lo me 
mire. icon' and m1:ri11 .... Th..:....- arc incrl'ilsin~d: popular 
amnng "i!!,hl.:d pl·11pl1· h111 arc mor..: difficult for hi ind 

pc• •pk to u-..: than thl· lex I - lw-cJ Ji,pla~ s th.:\ :m: 

r1.·pla.:ing. 

For hlinJ pcople. hitting the.: right par! of an iwn 
hy mming th..: "·ur.i1r with a mou,..,,: .:an h1.· much mnr..: 
diffi1.Jlt than -.imply typin!,! a .;.,mm;inJ. But \\ith 
\ irtual r~·alit~. th..: --.a..:..:n- c:m h..· r..:pla.:nl hy 
h..:aJphon .. ..,, !,!i\·ing :1 !hr\.'c-Jim..:n-.ional imprc.:,,ion of a 

r•:oom. 

Prc\·iousl~. com pul..:r t..:chnolog.y wa.-; a hoon for 
th..: l>linJ anJ partially -..i!!ht..:d. ;;ll1n' in_!! many t.1 \\11rk 
mor..: ..:a-.ily with -;ight..:d 1:11lkagucs. But pro!!.r;m1' that 
us.: a nlllu....:_ m..:r.us ;mJ icons. -.uch ;l' \1icro-,oft"s 
Window-. nr .-\ppl..: \1acin11i..h -.yst..:m:-. make.: wmput..:r.. 
almost impo, .. ihk for th..: blind and partiillly 'ighkd 

people.: to U\!:. 

On tc.:xt-ha.xd <.a.:..:ns. ;.\·onb anJ -.ymh.il, ,,iu[d 
h..: Jispby..:J in large type. r..:aJ oul hy a rnic..: 
... yn1h..:-;i1..:r or com·..:rt..:d 10 Brililk. But magnifi..:d 
m..:nus and i1:ons can takl.' up most of th..: s::recn. and 
without vir!Ual r..:ality. communicating !he po-.ition of 
th..: cursor on 1h..: scre..:n is practically impos.'\ihk. A 
niice syn1h..:si1..:r could r..:ild ou! lh..: it\.'ms nn a menu. 
but p..:opk would still hav..: th..: pmhkm of picking 
an it..:m. Braille dispbys show only f'!l..: lin..: al a 

tim..:. 

Changin!,'. an icon or menu inlo a -.ound r..:4uir..:-. 
chang...:s to somi: ha.,ic inslructions in the prngram. 
R..:s..:arch into what ch;mg..:" ar..: n.:..:JcJ is '\till al ;m 
..:arly srag..:. Tho.' Ro!al -..;,1tional lnslitut..: for th..: Blind 
(R-..;IB) is looking al .. cwrnl approach..: .. a<. part o\ a 
European Community proj..:..:1 call..:d the Ciraphical t.:~..:r 
ln!crfac..: for th..: Blind ((iUB). 

:\' part of rh..: proj..:ct. lh..: R '.'ilB ic, trying to 
d..:vdop ;1 "sonic mouse". Icons can he roughly loc;11..:J 
hy ~canning a fing...:r o\·..:r a touch pad. and listening for 

tho.:ir sound. 

A <,p..:..:ch c,ynth..: ... it..:r can r..:ad a mi:nu al up to 
-t)ll words per minute. Thi-; is too fast for a '>ight..:d 
person 10 under'\land. hut nol for an c.:xpcricnccd hlind 
p..:rson. who can hi1 th..: r..:turn kq when the desir..:d 
\\Ord is spok..:n. (Exrractcd from Sew Sficllfi.tt. 
London. 7 Augu<.t 1111>.\. th..: w..:ckly r..:\i.:w of sci.:ncc 

and l..:chnology .) 

A n..:w c.:allin~ for compukri1..:d rhon'-'' 

Th~· day wh..:n phon..: numh..:rs can he allocated 
10 p..:opk ri!lhi:r than 1o.;lq1honc,, so !h<tl 'uhscrihcr'\ can 
h..: r..::1ch..:J wh..:rcv..:r thl·:o arl·, ha ... h..:c.:n hmu~hl ch,..:r 
hy a comp111..:r ... yst1:m. Th..: srll"m "'ill cnahk 
1clcphnn..: rompani..: ... 10 ru<.lom -huild an unpr.:c..:d..:nkd 
r;in~c of Oll\d <.cnfr,·., for cli..:nb in a fraction of lh..: 
time ii 1ak1:c, today, indudinf.! 1hc provi~ion of pcNmal 
;wmh1:r-.. 



Other new ~n·ic1.'S might incluJc sc~ucncc calb 
whereby cuslomcr.- who wan! to speak regularly· lo ·1 

specific !!roup of people arc sa"·cJ the both•.:r of 
phoning them all indi\idually. ln.<.lcad. the customer 
would dial a special wdc and the telephone company 
woulu automatically ring the members of the group in 
sequence. connecting them lo the customer a.'i and when 
the line bccPm<."!-. fr .. -.:. 

CiPT or Co\"entry. one of Britain\ bigg.1...;,l 
tdcphon~· equipment manufacturers. says that iL'i new 
syslem. called Gain lm·cntor. would enable telephone 
compani1.-s to create 1his type of service within minull-s. 
At present. it tah..;, a.'i long a.'i two years for telephone 
compani\...;, lo set up th\.-S.: SCr\"iCt."> h\:-causc they mu.<.l 
painstakingly tesl the circuil'i and lin\...;, or a network to 

ensure. for example. that the new ser\"ic .. ..., do nol 
disrupt emergency call,. 

The Ciain ln\"Cnlor computer system sid .. ...,tcps 
lengthy testing because it ha.' a datab.L:.c of pretested 
instrnction" that arc ready lo use without any further 
checking. Th1...;,c arc clcmcntar\" call- handling 
instructions. such a..; ·~mswcr the can-. "play a recorded 
mc~'<!ge· or "redirect the call". Phone companies could 
link the instructions together 10 create new scr\"iccs or 
lo suit specified customer requirements. Bclkorc. an 
r\mcriciln telephone research company. de\"Clopcd and 
lt.-sled the instructions. 

The Ciain system represenh each a\ailablc 
instruction with an icon or symhol on lhe computer 
screen. l'sing 1his system. staff could lake a.o; little a.' 
Ill minules !o sci up a rcw scr\"icc. ( iain can also 
simulalc a phone network. enabling tc:Cphone rirms to 
try out new scn·ircs by allowing customers to \·isil the 
company and sample them on lhe compuler. 

One recent study hy the LonJon- biL'ied consul
limcy. KPMCi Peal Marwick. predicted that intelligent 
ncl\\orh could generate sales of £7.7 billion in Europe 
hy 1hc year 21100. <This firs! appeared in :\'n\· ScirlltiJt. 
London. 2.:'i ~:plcmh1;r l'N.1. lhc weekly re\"iew of 
science and lerhnolog.y.) 

Cndnl \"ideos for 1he hlind or deaf 

Future general ion-. of Olind and deaf people will 
he ahlc to enjoy television programmes on \·idco if the 
clcrtronirs indu .. 1ry thinks ahead, s;1ys Britain\ Royal 
National ln,1i1u1c lor lhc Rlind (R~HR). Thcrl' is ,1 
golden opporlunity lo do thi'i hccausc the world\ kn 
lc;ulin!! manufoclurcr ... of video ras.o;clle rcconkr ... -
Hitachi, Malsu,hila. Mihuhi,hi, Philip,, S;inyo, Sharp. 
Sony. Thoms.on. Tmhiba and J\T - s(arl work on the 
standard fo1 a nc\\. !!Cneralion of digital\'( ·R .... 

All tht:y nn·d do, '·'Y" 1hc Rr-<IB, i, make lhl·m 
rapabk of recordin~ lhl· -.m;11l amount of i:xlra di~it;1I 
rode nenlcd lo prfl\idl· a -.poken ,·ommcnlary on 1hc 

• ..Jh -

piclur<.""S for 1h1: blind or .. uhlilk'S for th.: deaf. Exi-.1in!! 
analt~ \"CRs cannol J,1 this. 

The R'."IB ha.'i hct:n \\oaking. lor l\\o ~1.:<ir' \\ilh 
the lnJependcnl T clc\ision ( "ommis.-.ion on a T\. 
commentary syslcm called Audctd (audio d1..""Scription of 
h:lni,ion). Thi_, con\·erts a spoken commentary ahoul 
~ccnes without dialogue into dig.ital c11tk. which r;m hi.· 
slollcd inlt• -.pac<.-s in lhc hroadca-.1 wa\eform. and 
decoded if rcquir.:d. T d.:1.:xt already carri'-' ... uh1i1les so 
deaf people can follow the dialogue. Bui the 
frcquenci .. -s of T detcxl and Audctcl ... ig.nal' arc too high 
for current \"l"Rs to record rcli;1bly. (Thi" fir'! 
appeared in .\"t·~· St"it'llti.5t. London. 2:-\ August l'l9.\.1hc 
weddy rc\·icw of .,cicnce and tcl·hnolog.y.) 

That silicon chip buried iil your computer is 
more \·ersatile than you may think. Scicnti-.ts in 1hc 
l"nited Stales arc us.ing. silicon lo make an artificial 
long.u'- with a most discerning. palate - it can spot 1he 
difference b.:twecn alcohol and water. And soon they 
hope it will he able lo sense dangerous subslances in the 
air and drug.s in the bloodstream. 

Mich.tel Sailor\ team al the l'ni\cr ... il\ of 
California al San Dieg.o h<1s ha.'\cd ib "tongue· on lhe 
luminc'.-.l·cnl properties of clcclmchcmirally ctrhcd 
silicon wafers. called porou,; silicon. Thl·y rcali;red they 
had all the making.' of a rhcmical 'cn.,or after oh,cning. 
that the inlcnsity of 1.·mi11cd lig.ht WiL' dimmed when 
ethanol W;L' prc,cnl. while Witter h<1d no dfccl. 

~ow S.1ilor daim' he c;in tun.- hi ... ·1, .... tchud" by 
chemically altering. the silirnn's surfarc. P;irlial 
oxidation with iodine followed hy hydroly-.i-. make' the 
... urfacc mon: -.cn,ili\"c lo w;11cr and le" scno;il!\"l· 10 
clh;mol. say' Sailor. 

The learn i, no\\ lrying. lo refine the 'urfacc 
further .... o that lhc chip is ... ensi1iw lo olher ... uh,t;mre' 
... uch iL'i c;trhon dioxide or mclh<1ne. S<1ilor \CCs s.uch 
dc\"icc., hcing used"' air analyser., in mine., or on ho;ml 
... ubmarines. 

r\p<1rl from the ma1cri<1l\ (ommcrcial polenli;1l. 
Sailor i" excited hy the li~hl ..,hcd on how and why 
porous >iliron lumine\C"l"'>. "fl tell, us. 1h;t1 the poro\I' 
'ilicon is \cry .. urface -.en ... ili\c. or in olher word, 1h.
h11sine .... <. end of the material i' al lh1.· ... urf<Kc ... he 'aY'· 
And he warn ... lh;il ... ril·n1i,1s mu'I und~·r .. tand thl· 
pholophy,;r;,f rc<Klion' in the malc.:rial hcforl' pr;irticil 
dc\"ires ran he de'i!!nl'll. !Source: C/ro11i1tr1· c\

lndmtry . .\\fay i'l'l~l 

The T•10011. 1h~· la1c .. 1of1hc 1ran,p111cr Limily. 
,,lfirialfy 'ii\\' th1· fiµhl lhrl·e yc;sr, artcr lhl' \(arl ol 
ih de,iµn whl·n lnnw .... lhe Bri1i,h rnmp;iny of 1h1· 



SC iS· Thonhon !!roup. pre-..:nteJ it lo F.ump.:-·, pre-.-; in 
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The T1lllllO i, ;1 unique ·newborn·. the most r;1pid 
monolithii: rnmpukr in the wnrld. a i:hip smaller than 
a fin_!!ern;1il with.\ .. \ million transistors. As opposc.:d lo 
orJir..1ry miuopnKe-..-.c1r,,. a sing.I..: T9000 lranspulcr 
nmt;iins hoth communii:ation i:hannel-. and '>lorage. 
m;1king it a real '.'>t:lf-sufficienl computer. Toappr..:ciale 
lhl." T 1101lil\ wlocity ;mJ powei on\." need only point oul 
that \."al·h of the four n1mmunicalion channel' i:an 
tr;m,mit. in one second. all the information omtaim:d in 
at le;L-.t 211 Bihb. i.e. ahoui 155 million words per 
"l."cnnd. 

Another i:har;11:teri,,1ii: of the lnm•l!> T9000 in 
addition to its ,.dl)(:ity is iL'i abilit~ lo connect s..:wral 
component" op.:-r;1ting a.' a ·team·. Sp.:-cific integrated 
communii:;1tinn channd-. allow s..:wral lransputers to 
communicate with each othl'.r without interrupting their 
work: a nd\\ork of hundreds of T91Kl0s can work "a.o; a 
group-. therehy allowing prnhlems to he solwd much 
more quidly th;m when using traditional !\Olutions. 

The potential field of application of this latest 
tran,put..:r is extremely wide, ranging from telecom -
munications to military electronics. image proce<,.o;ing. 
optical character recognition. to n..:twork communica
tion.-. ,~_,terns and supercomputers. 

In technical terms. the TIJOOffs velocity can reach 
2011 \lips (millions of instructions per second) and 
25 \I llops (millions of lloating point op.:-rations per 
,~·rnnd): the de\·ice measures lc<,.o; than 10 x 20 mm and 
ini:orporale' a .12- hit super-scalar integer proce<,.o;or, a 
h-t· hit unit for flo;11ing point operations. a \"irtual 
channd proce-..-.or. IOO· mBi1.·,. communication channels 
;mJ a lh· Khyte memory. 

The T'IOOO is the basic product of a new family. 
Variations for specific applications will he developed at 
a l;iler stage hut i1s compatibility in terms of operating 
in,truclions and communication procedures will remain 
lhe 'amc. 

lnmos\ future ac!1v1t1es, which have alrc;1dy 
s1artcd. include the ( "hamdon program whose goal is 
1he production of inno\"atiw microprocc<,.o;ors from the 
mid- l'l'IOs to lhe hq~inning of the next century. 
(Source: ;\frtlia Ducmila. \fay ICJ'»') 

High temperature superconduclnrs promise to 
rernl111ioni1e lhe clc,lronic' indmtry. hut since lhcir 
disr11wry a few year... ;igo. progreo;s in building 
inlq!,raled cirnii1. ... out of lhl·m has heen patrhy. 

Whik lhe deh111 of commen·ial superrnnducling 
mirroproce~ ... or .... i ...... rill far from reality, !here have heen 
•ewral advance' made hy differcnl companic' and 
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re~arch lahoratorics around the world that could kaJ 
to the dc,·clopmc:it of cffci:liw Wa\"s of producing 
su(l\.·rcondui:ting chips. 

One 11f the most prnm1smg devdopments ha.-. 
been the creation of th..: first rnmm..:rcial dc,·ice ha.-.c.:d 
on a tiny sup.:-rconducting clement known as a 
Sup.:-rcondui:ting Quantum Interference Dc,·ice or 
SOUID from l 1S firm ConJui:lus. 

A SQUID is capable of detecting minute changes 
in magnetic field-;. mak:ng it possible.: to detect the faint 
magnetic field-; produced by the human body and help 
Jiagnosc disorders. Conductus al"l claims to ha\"e 
d..:\"clnpcd a data storage chip that is ten times fa.,ter 
than the fa.o;tcsl memory chips currently in use. The 
prototyp.:- de\·ice runs at I 20 billion cycles per second. 

Other dewlopments include US firm 
Sup.:-rconductor T cchnologics. which ha.-; demonstrated 
the world"s first sup.:-rconJucting multichip module. 

The de\"ice combines con\"entional CMOS chips 
connected by 10 micron-wide superconducting line" 
made out of a special thallium· ba.o;..:J superconducting 
material. 

The multichip module has hccn shown ro ha\"C 
high performance at liquid nitrogen temperatures. 

Since CMOS dc\"iccs generally show a 2.5 times 
performance increa.-;c at such temperatures, the use of 
superconducting connections demonstrates an effective 
hybrid approach in u1ili1ing the properties of high 
temperature superconductor m;1tcrials without having to 
tackle the problem of building chips out of them. 

TRWs Applied Technology Division ha.o; laid 
claim to the world's first digital logic gates built out of 
high temperature supcrconduclors. TRW's expcriml'ntal 
device consists of a logic gate resembling a CMOS 
design and it can switch at 250 billion times per second. 

The power consumption is ridiculously low. 
Each logic gate di<,.o;ipates just two nanowatts. 

Chips hao;ed on high temperature supercon · 
ductors offer a way out of the inherenl limitalions lo 
ever faster chips that arc intrinsic to our present 
semiconductor materials, hut they will also bring new 
prohlcms such ao; how they c;m he connected to other 
components ;md there i:. also the prohlcm of CIK>lers. 
(Source: E/cctronin JJ<rckly. 2 .June JIN'.\) 

The vinual library: virtually a rcali1 .. :_'! 

A virtual lihrary i~ an infnrmalion service or a 
resouri:i: which users ai:ce'>~ \"ia a tdccommunicalion 
network. It may not he hascd on aclual library hut an 
amalgam of services and resources. Two thing~ have 
accclcrated this change. Network.~ have got higger. 



c.g. lnt..-rnd or global nt:twork. a:td ~ccnJly. ;1 \idc 
rangc of rc'<>Uffc-; <Kccs.-.ihlc h~ ncl \\orb 1-; incrca,: n!!. 
Th.: aJ \ant age" arc that r..:scan:h w, 1rkcrs lan h·cp in 
touch through E-mail. pap..:rs can hl· writkn jointi\" 
with p.:oplc you h;t\·c ncwr met ha:fway rnunJ thl 
glohc. sub,,crihc to dectrnnic journal" by E- m;1il. 
hulktin ho;trJ,, gi,·c inreresting information. a prngr;1m 
calieJ "gophi:r· lists resources at it-. site and thl· File 
Tr;msf .. r Profo(:ol. which copies fiks from a remote 
compulcr to your computer. Traditional publishers ;ire 
worried about copyright. Internet h;L' no stanJarJ-; 11f 
cat;iloguing. inJl:xing. da ... -.ifying. \"irtual lihr.iric,, c,m 
affect actual libraries in two ways. Firstly. it is an 
cxploitahll: inform;1tion scn·ice which their own users 
m.1y find u-;cful. and ~conJly. libraries can add their 
resources lo the network. (Source: :h-fih /11fomwcim1. 
April l1J1>.\) 

\"irtual rcalit\" operation 

\"irtual reality im;1ging is beginning to make 
inroads into opcr;1ting rooms. It can show images that 
;m: far c;L-;ier to unJ..:rstanJ than the actual human 
anatomy. A three-Jim.:nsional pictur.: projected nnlo 
;1 patient's skin not only allows the doctor to sec the 
image through special virtual reality gla-;ses. which 
enhances thre.:-Jimcnsional \·ision. hut would also h.: 
ahlc to manipulate the patient's internal organs. Cher 
the last few years. work has hecn carried on with thrce
Jim.:nsional pictures of patients· skulls and brains. Th.: 
images ;1r.: produced by taking two-dimensional 
magnetic resonance and CAT-scan pictures. conwrting 
them to thn:.:-dimcn~ional ones with advanced 
compul.:r graphics. then using a video mixer lo produce 
.1 tclc\ision image. l 'sing an electronic scalpel on the 
tcl.:\ision screen. th.: physician c;m simulate surgical 
cuts. showing exactly which area a p;1rticular skin 
int·ision will rc\cal. In brain surgery. it can help 
rhysician<; plan a s;1fc path to a tumour. arniJing 
wnlacl with motor strips. for instance. that could lca\·c 
a patient paralysed. It c;m abo hdp in facial 
rl·n.nslruclion 1cchni4ues. showing surgeons how a hone 
'h11uid he cul anJ rcposilioncd. The process has already 
hlTli used in planning sneral operations. However.•• 
few lcchnological imprmcmcnls arc es.-.cntial to make 
1hc protc\.'\ <.ucccssful. For instance. the lighting and 
clari:y of 1he image-. is not sufficiently devclopL·J. 
Similarly. ihc current vir1ual reaEty 11lasscsarc loo bulky 
and need 111 undergo some improvcmcnh before thi:~ 
hccomc a vi<thlc option in the opl·ratinl! room. (Sourcl·: 
Fi11a111"ial Tinrn .. \d March l'N.1) 

Dcvclopmrnt of Intel JH<i and 4Sh pnicc<;sor-. ha.• 
grcally improved speed, memory management and 
acce•s capabilities and this meant that "real" computing 
power was available cheaply on the 'k·sklop anJ in 1hc 
library. As lhc demand for networking microcompulcr., 
grew, l.ANs (Local Ar.:a Nclworh), WAN<. (Wide Arca 
Networks), MANs (Me1ropolit;tn 1\rca Networks) c1111e 

inh1 l'Xi,,km:c. Ethl·rn..:t ,1;1mfarJ, "fll·..:ifil:d ph~,ic;1l 

conn.:dion,. '.\..:t\\ork' ;11,,n nl·cJ.:J ;1n ••l!rc.:J l;ml!U•tgl· 
or pn1tocol for Jata .tCCl''' and tr;w,1-. .. ·r ;mJ T>a'b · 
mi'-'ion l'ontrlll Pro11101l lnh:rncl Pn11,1col c;1mi: in•·· 
<·xislcnl·.: . .-\ micmcompuh:r nn the nl'l\\11rk ;11.'" lll:l"lh 
in ;iJJition its own oper;1ling sysh:m. ;1 nd\\orkinl! 
progr;1mm.: anJ ;1 nct\\ork m;m;1ger. CD-RO\b arc 
;1l,o now h.:ing nl·t\\ork.:J using OPTl\ET. \\hich l\tn 

;icl a' a sl·n·icc lo eight CD, and up '" 1110 uscr ... al ;1 
time. (Source: :hlih fllfomwcio11. April l'•''-~l 

\lrnkrn offic.: worker ... arc 'urcumbinl! 111 lhl· 
timc-w.1s1ing tcmptalion wi1h lh.: hdp of lhc pcr..imal 
computer. Playing with on-scrc.:n gr;1phic .... tinkcrinl! 
with layouts and experimcnling with fonts !s ;m 
international obsession. ;and a costly one accordinl!. Ill 

recent studies. An average PC user waslcs :'i. I hour ... 
e\ery wed. .-\ surwy hy KP\H i \hnagemcnl 
Consulting rc\"ca!.:J that thl: total price for ownin,! 
a PC including hidden cosb. could hl' as high as .C:'i.'11111 
a year. In comparison. the mainframl· works out ;11 ;1 
mer.: fh.Oflll to fh.750 per user O\W fi\·c y.:ars and it is 
slill the most sccur.: and cost-cff.:ctivc option. KP\IC i 
h;Ls also Jisco\·Lrcd th;it over •JO pl·r cent of 1111al 
workstation owner,hip costs arc not hein!! <irli\cly 
man;1!!eJ. ~incc all offin·s h<l\l: loc;1I \\orbt;tlion guru' 
who ar\.' well \·..:r,cd in re .... - 1hcy an: called upon to 
help ..:v.:ry I ime a le'-' -cxp\.'ricnr.:d u'..:r has a prohlcm. 
thu' distractin!! them from thl'ir (1\\n work. In 1hi' 
mannl'r. a signific;ml dcgr\.'.: of th.: organi;;1tion,· 
resourc.:s continue lo run out of control. r\ 'olulion 
lo the time-wasting tcmptalion can he. hm\t:\t:r 
unfa,.hionablc. the mainframl:,. which can act as a 
Cl:nlrali1cd point of control. For in,lancc. thc time 
taken to make hack-.ip copil·s i~ diminalcd a-. thi' i' 
Jone automatically an'J mainframc ... lan also conlrol 
access lo Jara. (Source: Fim111e·itJ/ Timn. 1.1 \1;1\ 1'1'>.\) 

An clcrtronic kl'y with a diip in its tip i' to 
he marl<ctcJ hy the lock,milhs Chuhh S.:rurily of 
Sunhury-on-Thamcs. The kc::. railed El11rlri1, ha' a 

tiny ... ilicon chip which 'tore, a uni4ul' numht·r ran!-!ill!-! 
from IO lo 70,1100 billion. 

Thl· h·y fit' a 'perial halll·r~ - po'\Crt·d Ind 
which 'Ion.:' all the aulh:irit\.'d nurn11l·r, in ;i memory 
chip. Whl:n a kc\" in in,l·rtcd. I he 11 ·L" k grnL·rall'' an 
ckctromagndir field. which is pirked 111i hy an antenna 
on thl· chip. The anll'nna 'witrhe' on lhl· chip. allowin!-! 
the Ind to read lhc key\ unique number. If the 
numha rnatchc' om· in lhe lod\ 111cn111rv. lhc kl'\ can 
turn. 

The numh\·r, in lhl' lock\ Oll'lllor\ r.111 l•l' 'lor ·d 
individually. hy in,crtin).! a rnnlrolkr\ kn f,1l10'Anl h\ 
thl' numhcrl'd key; or a rnmputcr r.m 111.11! .1 !i,1 oi 
authori1ed number-.. 



.-\lth11ugh indi\ idually num~r..:d sw1~ carJ, 
h.1\1.: h..: .. ·n ;l\·ailahk for y..:ar,. -.turin!! th..: numh..:r 11n a 
chip i-. mllr..: s~·cur..: h..:cau-...: it i-. alr.10-.t impo,si"k to 
r..:;11.I 11r r<.·prngramm..: th .. · numh..:r without hr..:aking th..: 
h·y. (Thi' fir-.t app-.·<1r..:d in .\'nl· Scil'11tist. London. 
h F .. ·hruary l'l'l.~. th..: w..:..:kly r..:\"i.:w of sci..:ncc and 
l<.'l·hnolngy .) 

Ih.: \\a\· forward for 'mart powcr 

-.N-

.-\!though n..:w intdlig..:nt high-sid.: -.witch..:-.. 
-.u..:h ·'"th.: IRt.OtlO. ar..: a major '>l<:p forward in 4uasi
intdligcnl Jc\·ic.:-.. ther.: i., still ;a long way to go to th.: 
p11\\<.'r-handling microprrn:.:-...;or. :'l:or is it d..:sirabl..:. ;11 
pr.:,.:nl. for th.: uhi4uitnU'> micro lo be able to hanJI.: 

P•'\\"l'L 

"lntdlig.:nt" or "\mart" in th.: context of powcr
handling dc\ic.:s d..:notc' that certain d.:grc..:s of control 
and prot.:ction ha\·c. in mo-.t instances. simply hc..:n 
fohric1t.:d into the control terminal of th..: \10S-gat.:d 
power -.witch. 

Th.: -,df-isolakd \<:rtic1l DC\10S power IC 
pn>r<-'" kml, ibdf admirably to th.: diffusion of control 
and protc.:tion circuitry for today·s generation of smart 
pow..:r d.:,·ic.:-.. 

It could al-.P h.: uso.:d lo fahricalo.: wholo.: systo.:ms 
onto a sm;1ll part of a ,ilicon wafo.:r. This dcgro.:c of 
inlq!ra:ion and -.ophi-.tication will mak1• po-..~ihl.: \10S 
!!;110.: dri'cr' capahk llf dri\ing a thro.:c-ph.ise inn.·rto.:r. 

Th,· I r..:nd to\\ ard, grealcr into.:gration ,md 
~ophi-.tication will gather paco.: in..:xorahly as d..:sign.:r-. 
hecnm..: familiar with the p<.·rformanc..: and capahilitie' 
of tlw,._· IC-.. 

The ... ingk- chip olf- lin.: switch.:d mode supply 
i-. not tho.: figm..:nl of a mar~cting ..:xernli\c\ wildly 
optimi-;tic imaginalion. Alhanl'..:' in silirnn technology 
me;111 th,11 ... uch a part can Ol' ... uno.:"fully fohrical..:d 
tud;1y. The in1rnduction of '-Ud1 a part rc-.i... soldy on 
1h,· ''ill of d..:-.ign o.:ngin..: .. ·r-. lo ;idopl it. 

II i-. tho.: fully-pmtcclcd power ~witchl''>. which 
~.;1\, r .. ·c1.·n1 ly IK·o.:n promoted hy certain vendor-., that 
\\:II .ilm1•,t co.:rlainly he th.: -.tandard h.:;1r.:r'> of tho.: 
i11111Jl·dia1L' fulur .. ·. Th..:·.: low-rnlt;1g\' :\.10SFET,, 
i111.:11dnl for u'c in lhl'. aulomoti\o.: indu,try. arl' 
proll'rlul from the applicalion of o\l'.r· \olt;iges lo hoth 
I he dr;1in ;ind )!_all'. Thl' \\\ i1ch i' .11\0 proll'cl.:d 
from fl\l·r-currl'nl 'Ire'' and l'\l"l.''-'i\c junctior' 
IL111pl'.ralurc. 

,\ rc!atiwly 'impk l'\h'n,i.m lo the proco.:v, 
1\111ild make prntecll·d high-volL1gl'. \er,ion' of 
\I< >Sl·TT' and I< ifff, a\ ,1ilahk'. to d,·,ign.:r,. 

Surh -.witr:ho.:' v.ill not lll'l"l'''arilv -.upl'N·tk lhl 
,1;,nd.ird dn in·, rnrn·nlly 111 ll'-l'.. ln,lcad. lhl·~ will 

compl.:m..:nt them anJ. in c..:rtaia in,tanco.:s. will 
c11n-;id.:rahly r.:duc.: the do.:\dopment ..:yd.: timo.: of new 
c4uipm.:nt. For exampk. th..: failur.: pf p.1wo.:r ''\itch.:-; 
Ju..: 111 unstabk control lt>ops can ..:;1: .. ily k<td to th..: 
d1.•\·clopmcnt hl·ing. sidctrad .. l'd. 

If protccli\"e dc\·ic.:' ;m: us.:d in J._·,clopment. the 
d.:,ign.:r can tho.:n ch1KlS<: to r.:pla..:.: them with 
conwntional dc\·iccs once the Jl·..,ig.n has heo.:n 
J._•hug.ged Or. tho.:y may ch1xJS<: to r.:tain th.: prolo.:l't..:d 
-.witch for the g.rcalcr rcli<thility that it offer,_ 

A tcntati\e look further into the f uturc shows " 
glimpse of wafcr-sc<ilc integration. which will ..:nahlc 
tho.: hypothetical single-chip computer to become a 

r.:ality. 

Swdic'> in such a le\"d of integration show th;1t 
such a computer could hc fahricated today. Howewr. 
a wafo.:r-si1cd compUll'r chip would still require a 
'>t:paratc power supply and peripheral chips to allow it 
to communical.: with tho.: outside world. 

The next st.:p in th..: crnlution of do.:\"icc 
int.:gration will lead to the procc.,.,or being powered 
from an adjaco.:nl area of the wafer. while other are;t, 
will .:nahk the proce~sor lo talk to tho.: outsid.: world. It 
will. how.:vcr. he th<' powered control proCl'~'m that is 
more likch lo 1..'\"oh·o.: fiN. 

Tho.: ultimate le\"cl' to \\ hich into.:g.ration might 
.:rnl\"e is limited not by how much might he included 
within the silicon itself. hut hy how much thc silicon 
tech logist can be pl'.r,uado.:d lo om it. 
Elcctro11in lfrckly. 2.\ .Jun.: l'>'J.') 

Tcl..:phonc cr.gincers u,;e virtual rcalitv 

(Sourc.:: 

British T d.:com (BT) has derided that ii' 
:do.:phono.: network would run more -;moothly if it' 
engineers could \CC it in .~- D. Csing a do.:sktop vir ual 
reality sy~1.:m designed hy Dimension, BT has cr.:a.cd 
;111 interactive .\-D model of ii... nctwork which 
operators and engineers can literally "fly"" through. With 
the complex cross-connected structure of the nctwork 
dcm.:nh. the ability 10 \icw node., and data paths from 
a number of angles is expected lo he helpful lo the 
-.y'>l<:ms engineers on the lookout for trouble spoh. Th.: 
;1ltcrnati\l.' is reading through data rcc11rdl'd on pages of 
romputcr printout. The fir\I .,ystcm has hccn inslallcd 
hy RT in Australia. With added inklligcnce the '>Y'>tcm 
cm: Id he used to 'd up alt .. ·rnalivc routing when .:rrors 
arc identifi.:d. (Soun:.:: Fll'ctro11in lfrl'klr. 

I' >•o\cmhcr l'l<JJ) 

~EC can magnify screen in parh 

Hardware. which cnahlcs a computer lfoplay lo 
maµr?ify parl of 1hc ~rr.:cn while shrinking tho.: rest, .\o 
rhal 1hc cntiro.: image remain' vi,ihle, ha~. h.:.:n 
tkvdopcd hy .lapanc~c firm NH'. 



The technology is designed Lo soke Lhe problem 
managers of communications and olher networks face 
whl·n something gocs wrong in parl of lhe network. 

They need lo he abk lo zoom in on Lhe !rouble 
spol. while keeping an eye on Lhe m·erall picture. 
Present windows- based systems result in the p.ut ol 1he 
image behind the window being blocked oul. 

The prototype system devdoped by NEC acts <l'i 

if a magnifying glass has been placed over part of the 
screen. Called Dualquesl, the system magnifies the 
important part of the image by a factor of four. while 
shrinking the surrounding image lo a quarter of its 
original size. activated by clicking on the chosen area 
with a mouse. 

Although distorted by the process. the entire 
image remains visible. It can handle a network with up 
10 .too node~. 

At present the system comprises a workstation 
running system management code, with two hardware 
image proces.-;ing and ml:mory peripheral boxes. 

NEC aims to put the package on a single circuil 
hoard. It ~ays ii plans to produce a commercial nelwork 
management computer ba~ed on the technology within 
1wo years. (Source: Electronics Weekly. 
17 November 1993) 
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Harris l\t(JSFETs can drive JOO W of power 

Designers and audio specialist<; have told Harris 
Semiconductor that the company\ 80 V H-bridge 
MOSFET drivers enable the devclopmenl of JOO W 
Cla.'i.'i-D audio stereo amplifier channcl'i no larger than 
two dl'cks of cards. 

The key is the device's greater than <JO per cent 
operating efficiency, which eliminates 20 in3 worth of 
heat sink per channel. 

H- bridges made of four matched power
MOSFETs drive current through a load in one direction 
or the other. H-bridge controllers like the Harris 
device~ provide an interface to control the MOSFETs in 
the legs of the bridge with logic- level signals. This 
approach allows diagnostic capabilities. 

For example. de~igners can create start-up 
software lo check lhe inlegrily of each MOSFET in the 
bridge individually before turning on one pair or the 
olher and applying power to the load. 

Beyond indcpendenl conlrol of e;ich MOSFET 
the four inpuls provide a mean~ of determining a 
switch's conlrollability before ene•gizing the load. 

ln:-tead of indi\·idual inputs H;irris proviJe~ <tn 

input comparator th;11 receive~ an exlernal triangk· wa,·.: 
;ind a feedback signal from the bridge·~ outpul. 

This lets a ~ingle pulse- width modulated input 
control all four '.\10SFETs. A third input can 
simultaneou~ly enabk or di~able both upper MOSFET .... 

This allows duty-cycle modulation of the ... ignal 
being controlled by the input to the comparator. which 
i .... say" H;1rris. a handy way to achieve motor "peed 
control. 

The chips include input pins for variable turn on 
propagation dday to tune the bridge for different 
MOSFETs. 

Harris has included logic that eliminates the 
po~-.ibility of shoot through and delay control that 
enables designers to tune their circuiis to match the 
turn-off times of different MOSFETs. (Source: 
Eln-tmnin Ui:ckly. 17 November l'NJ) 

Commercial use for soliton pulses 

Researchers at British Telecom (BT) and Imperial 
College. London, have made an important step in the 
commercial application of multi-CiHz fibre optic 
transmi~'iion systems using picosecond soliton pulses of 
light. 

An all-optical fibre technology ba.-;ed on 
commercially available fibres was used to produce a 
60 GHz train of 2.2 ps soliton optical pulses. It uo;es a 
dual optical beal signal as the source of a periodic 
optical signal. The beat signal's half periods ;ire 
transformed into optical pulses using non- linear 
propagation within the fibre. The BT approach. 
published in Elcctro11ics L('{(crs, uses as dual- f n:quency 
16 kHz erbium fibre laser to generate the heat 
signals. 

It also uses a new technique for transforming the 
signal into the soliton pulses using a new type of fibre 
with a special comb-like dispersion profiled fibre. Thi~ 
fibre wa~ designed using conventional standard oplical 
fibre-.. It consisted of alternating lengths of 
di~per~ion shi fled fibre and ~tandard fibre spliced 
1oge1her. 

The researcher:, expect it to he used for future 
high capacily tran ... mi~sion ~ystem~ with data rales from 
tens of gigaherll up to a mind-boggling suhlerahert1 
~ystcm. The signi ficancc of soliton pul~e~ i~. thal their 
short duration and low phase 11oi~e means 1hcy will 
!ravel large dislanres 1hrough lhe fibre without being 
di~torted by disper~ion. (Source: E/cdrm1in Ul•1•k/y, 
17 November J<)l)J) 



\". C0'1PUTER EDUC.\ TION 

L<'ami11g ab.1t.ll [11::.r logic 

To help students and potential users of the 
tcchnolo!!y l.:arn what funy logic is. how it works. ;md 
wh;1t it can do for them. HypcrLogic Corp. has 
introdun.·d CuhiOuick. a scakd·down \·crsion of its 
popubr CubiCalc funy logic shdl. Prices of USS 179. 
with an ac1demic price of USS 125. ;md even lower 
priring for cl<L"-<>room use. should eliminate cost as a 
t>;irricr to familiarity with fuuy logic. 

Cuhi()uick lets users define fuuy rules wi•h up 
to three input variahlcs an.t a single output variable. 
l r p to fi\.: fu11y set-; may be used to descrihc each 
\·.1riable. A built· in computation language preproccs...cs 
d.1ta taken from external files or simulates external 
n.:,ponscs to fu11y control actions. 

Re.,ults from the rules and from user-defined 
non- fuuy computations can be plotted or displayed 
numerically. As HypcrLogic president Fred Watkins 
put it. "You can soke real problems with CubiOuick. 
just not n:ry hig ones." Contact: HypcrLogic Corp .. 
IX55 E;1st Valley P;;rkway. Suite 210. Ecicondido. 
CA 1 1.:~IC7. T cl.: <>JI)- 7-tl>-27<15; Fax: 619-7-tli--lllXIJ. 

(Soum.:: IF.EE Spcctmm. September 1993) 

1111.:r;u:ti\e videodisr in lndi;1: high tech 
Qf'_tion' for development communication 

In India. a pilot project was conducted hy the 
blucation Oe\elopment Centre. under contract with the 
l'S Agl·ncy for lntern;1tional Development. to sci: 
whclher interactive videodisc (l\'D) could help train the 
thou~and, of irrigation engineers India will need in the 
coming decade. 

Thi: proj.:ct d.:vdoped five IVD pro~rams on 
irrigation management and trained Indian trainers in 
l\'D de\·elopment. The !VD programs covered topics 
ranging from t.:chnical content to "interpersonal skills." 
Progranh "1,1ke" t hl· enginl'er" to the field without thl· 
cxpcnse nf tran,poralion. Thcy provide training from 
top cxpl'rt'. They offer fcaturl'.' thal could not he 
pro\ illcd in any othn way. 
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For .:sample. 1hc pro~ram "'Workin!?, wirh Watcr 
l ·'a A\\ociat ion.,·· kt' cngincer .. interact with watcr 
u~cr~ over di ffcrcnt j,.,uc•;, and sec how farmer., respond 
to thc l'nginl·cr\ hehaviour an.I communication -.tylc. 
Thc program providcs fecdhad an<l ~ui<lancc, and 
ci\l"' cnginccrs <tn opportunity to "try out" different 
'''lc' of working with \liater user' and sec thc re.,pome. 

Thi: program "'Diagnosing Maintcnancc Prohlcm., 
and Th.:ir ( °;nhe., .. sharpcns l·nginccr.,· ahilit y lo idcnt if~ 

mainten;mcc problems and lheir causes in irrigation 
systems. The program lets the trainee -irawl" along 
three irrigation canak anJ Jiagnosc maintenance 
problem' in over llltl sites. The trainee can examine the 
canal bolh -wet- (with waler nowing.) ;:nd -dry" (without 
water) by simply clicking a button - a valuable 
eX(l\.'ricncc that would be Jifficult to prm·iJc nen with 
trips to the field. The trainee diagnescs the problems. 
geb information feedback for correct and incorrect 
answer~;. and a score that mea.,ures his 1 her diagncstic 
skill•;. 

The response of the IVD programs ha.o; been 
enthusia~tic on the part of the Indian training institutes 
and the Ministry of Water Resourct.>s. Upon re\·icwing 
the IVD programs, the Central Water Commis.'iion 
decided to house systems in New Delhi in order to 
make them more acccs.o;ible to engineers from all m·cr 
India. (Source: Dn·elopmcnt Comn11micutior. Rt•pt>rt. 

No. 81. 1993) 

\'I. SOFTWARE 

Euro-software 

Ten European computer and ~1ftware firms havc 
banded together to create the European Soft w;1rc 
Institute. a non-profit research establishment aimed at 
developing new lechniques for writing computer 
software. It will employ 50 scientists and will be ba.scd 
in Bilhao. Spain. 

The E"il includes companie<> that de<;ign soflware 
and companies that use it. in an effort to boost Europe·., 
<>hare of the market for large soft\liare packages 
dedicat.:<l to particular applications. '\Uch <L'i indu<>trial 
design. (ieorgc Cirunherg of the French computer firm 
Bull, th.: hca<l of the F-"il, ~:tys it will tran'\form software 
dc'iign "'from craft activity to enginecring <lisciplinc·. 
The E"il wanls other Europcan firms to join. and has sci 
up a nclwork of academic scienti ... ts an<l software users 
lo advisc on new techniques and nee&.. (This fi1st 
appcarcd in :\"rH· Scicntfst, London . ."\ April JIN."\. lhc 
weekly n:vicw of sciencc and technology.) 

Olivclli has prcscntcd !"cl.' Net Cuhe. a ncw 
'Y'lcm that conncch personal computers in a network 
u'ing high f requcnc~ r;1dio waves inskad of cahle\. 

:'lict Cuhc comc~ completely within the Olivclli 
~• r;11cgy of makin1•, new· gcncration porlahle instruments 
;1vailahlc co meet thc !!rowing ncc<l for mohility hoth 
insidc ;md oul~idc 1h1: office. and lo create a mohile and 
flcxihk· infra~1ruc111re that make~ heller u~ of 1he ~pacc 
in which ohjerl~. people and information mm·e. 

Thc announcc!Tlcnl.., m;1d.: hy Olivclli in l9•n 
rnnfirm thc faith lhc rompany has in lhc futurc of 



t.:I.:con11nuni~·;11ion-.. In F.:hru<in th.: p1.:r-.on,1I 
comm uni1.:;1ti1111 com pul.:r w;l, announc.:J. Thi' -.t 1lution 
;11lo\h \ariotb compu!.:r-; lo he conn.:cleJ. anJ Jala. 
\oic.: anJ im.1g.:-.10 h.: .:xchanged. makin!! inkrp.:r-.t111al 
communi~·;uiori acli\e and muhim.:Ji;1. The Eo w;L, 
;mnounc~·J in \1arch. Thi,;. is a p.:r,,onal comput.:r 1h;1! 
comhine' wrin.:n nimmunication wi1h th.: oral 
cnmmunic1ti1>n functions of th.: 1.:kphon.:. \farch w;t'> 
al"1 th.: tim.: of th.: actin: ha .. 1!!.:. a mohik d.:ctronic 
r.:cog.nition J...-,-i,:.: !hat allows p.:opl.: ;mJ objects lo h..: 
tr.u:eJ '' ithin a huildin!! or within an offic.: complex. 
'.'ov. '.'d Cuhe. the fir ... 1 European local wirde..._, 
ndwork. Je\dop.:d hy lh.: h-r.:a group IOliwtli s~,.1...-m-. 
Engin.:.:ring) 011 the ha<.is of original kchnolngy. w;L<. 
th.: r.:sult of fi,._. years of r.:-...:an:h. '.'et Cuh.: adh.:res 
to th.: Di!!ilitl Europ.:;tn Cordi.::-..' T decommunication ... 
(DH. I) ,t;mdards for local voice anJ Jata network:<. 
cr.:at.:d h~ th.: Europ.:an T.:b:ommunications Stand;irJs 
ln-.tituk (ET'il). with th.: hackin!! of the Europ.:an 
Community. DE( T 1-. alr.:;iJy <1cti\.: in th.: 
l nit.:J King.d1Jm. in Ci.:rmany anJ in lloll;inJ. whit.: in 
fr;mc.: anJ ll;1ly it i,, still in the cnur.....- of ohr;iining 

;ml horital ion. 

'.'.:t l 'u'i.: .:nahks pcr~on;il computers th;it ar.: not 
nec.::-..,;1rily proJuc.:d by Oh.:tti to he cnnnecleJ 
to!!eth.:r in ;i n.:tw.irk without h;i\·ing to wire up th.: 
t•1ilJing th;11 hou-.c-. the machine". This m.:an' that the 
n.:w sy,t.:m is particularly ... uitahl.: for all those 
... i1ua1ion ... in which fkxihility and mobility ar.: of 
for.:mcr.l impor!;mc.:. II .:an for example h.: used in 
building" wh.:re hi-.torical or <1rchi1cctural conslriction-. 
m;iking c;1hling imp1;,,ihlc. or in temporary 
acci 1m m11d01! i1111. 

Th.: new Oh.:tli producl i' ha.....-d on lh.: 
archil.:clure of a 'tar. It i'> mad.: up of a fixed part and 
a c;irJ that is in-.t:rted into the pcrson;1l comput.:r. 

Th.: p.:ro-1>11;11 computer i ... !hen connci-tcd to a 
... mall box containing the radio that communicates with 
the radio ha'..: ... tations tha! arc conncc!ed by a fixed 
ndwork to ;1 ccnlr;il control unit. 

II i ... pos..,ihlc to c:1mmunicatc with :m computers 
u ... ing ~d Cuhc, over a maximum r;ingc of aboul 
100 mclrc'>. The system allows for communications 
hctwecn lhc pcr ... onal computers at a 'peed of 
I Megah ylc per second. In the fir't installations that 
ha\C hecn affected, 1his has hccn found to be sufficient 
lo \\ork in a network u'ing the ~oflware applic;1tions in 
existence. 11 i" in farl P"'"ihlc to connect wireless user' 
lo ;1 loral c<ihkd nclwork of lh.: lraditional 1'.iPC 
(st<1mlarJ Elherncl or Token rin!!,). 

Ncl.I has already heen experimented hy a leading 
financi;il ..,crvirc<, comp;iny, the Prudcnlial Corporation 
of London. In llal;, it is hcing U\c<l in two wrgical 
dcp;trlmenl.-. at 1h1..· Polidinirn <lemclli of the 
Sacro Cuon: C'alholir linivcrsit~· in Rome. (Source: 
Mrtlia D11cm;/a, .July/ Augusl 111<1]) 

Thre1.:·Jim1..·n,ion;1I (.;{)) CAD -.y,ten1'. \\hil'h 
wcr1..· 4uick!y in!ro<lUl·eJ int<> nu1..·k,1r ro\\1..•r ;111J 
;1utomoli\1..' <li.:-..ign. ;1r1..· ... 1.1r1ing lo 1..·;1tl'h 1m ;unnng 
clcl'trnni'' (ompanic' in ;1r1..'.L' ... u ... -h "" the J,·,ign , ,f 
:\ \' prnJucb. mclal p;ittern' f11r pr.1duci.... anJ in11..·ri11r 
plal·cm.:nt. Thr.:1..··dim~·n-.ional ( '.·\D 11r~·n, up 
P"''ihilitie.., (impo:-..•ihl.: in l\\o Jimen~ion,) lllf Jc-.ign 
with C.-\()", c;1pahilitiD ~urh a-. -.oliJI~ r.:pre-..:nting 
run·e.., on 1he "cr.:~·n. It abo uff.:r.., the ;td\·;inta!!.: 11f 
shortening d.:\clopmcnl and Jc..,ig.n lc;1J lim.:-.. 
Howc,.:r. charari.:ri ... 1ic-. ... urh ;L' the diffin1lty of 
inpulling and th.: high rn ... 1 of softwar.: ar~· pr1..·\cnting 
a large- ... ..:al.: ... pread of .>D CAD. 

Th.: u.,...- of _\D l'r\D -..y,.1cm ... -..pri.:;1J 4ui1c .:,1rl~ in 
lhc nudcar cn.:rgy ficiJ. '."urlc;ir pm\ er m;mufac11m:r-.. 
such ;L'- Uitarhi. To-..hiha ;mJ \iihuhi,hi lkot'Y 
lndu ... tri...- ... arc making full u,,. ,,f .\DC '.-\0 in ar1:;1,, ... uch 
a-; the J...-,ign of piping. flilarhi ha- ;1Jopi.·J ii 111 th<: 
cx1enl that it no lnnger huilJ.., mrn:k ·up' of nudi.:ar 
power planh uni.::-...., 1h.: ru,IOmcr J1..·m;mJ-.. it. 

Electronic compani.:s ;ire pulling 1hi-. h:l'hnoh1g~ 
to u.....- in \arious way .... \libuhi..,hi Ele..:iric took the lead 

hy introducing a s~">tcm into ii' D.:-..i!!n Lahoralnr~ 
(Kamakura City. Kanagawa Pri:kctur.:) in l'IS2. 
:\lihuhi ... hi u-..:s ."'D CAD for lh.: J..- ... ign of prnduch and 
interior .:nvironm.:nb. In l'ISti it ... witch.:J to K\·ati\a 
'>oflwar.: d.:vdopcd hy Franl'c Da-.-.;iull ;mJ ..,old by 
IH\I. Ah1iul 15 per cent of the approximately 1.1100 
i:em .. d.:-.igncd hy the lahor,11ory in a year arc Je,igned 
u ... ing 2D and 11> CAO. :'I.I it~uhi· hi hdie\·...-~ it can rai..,i.: 
that Ind In till p.:r ccnl in the fuluri:. 

.\D CAD is used wh.:n: 

(I) Items cannot he r.:produccd two· 
Jimcn .. ionall y: 

(2) Planning !he integral ion of the dc'>i!_.!n anJ 
mechanic.. of high Jcn ... ily mounkJ 
producl'> such "' portahlc lelcphoncs and 
single· bodied \"idco c1mcra~: 

OJ There j, a nccJ for rcprnJucing lhc 
\irtual ,p;irc in interiPr Je,ign. 

Formerly when dc,igning the ml'lal pallcrn for 
.1 producl. I he actual mi:t;1l pal ll'rn v. ,,, con•.t ru,·1..:J 
whik crl\tling and in ... pi:..:ling ;i model known a~ lhi.: 
profiling pall.:rn. :--;,,w, when ... oml"lhing i' dl·,igncd 
u ... ing _,()CAD, the data f!_nc' dircrll~ 11n10 :-.;c tape for 
u1..·a1inµ the mcl;tl palkrn. Thi_, hdp' rnmpr1..·..,.., 
dcvelopmenl lime. 

Two ;car' ;igo \1ir...ubi-.hi inrrl·a .. l·d the power .if 
ii.' ~Y'll'lll. II j, running 1-l workstation' for 
~() (',\[) ll\C. Moreover, th1..· Lahor.11ory ha' ;1 da1.1 link 
with i1s communical ion' 1;quipmcnl, K yolo, 



,,1!..ahll!'.;1\\;1 ;mJ \tila factori.:-.. Thl·y c;m .:xl·h;tn!!e 
.~I> C "r\IJ information in r.:;1l 1ime. With pbn' for -.11on 
;1ddin!! th,· Shi1w1ka and C ium;1 factorie-., \tit..uhi,hi i-. 
l-.111 ... id.:rin!! -.trl·ngthcnin!! ii... krminal .... 

To,hiha ha-. rec.:ntly u....:J .\D CAO for Jc-.ign of 
J.:\in:.. .. ~I> Cr\D w;t' u-..:J for Jcsi)!nin)! the Jc\ ice for 
all;trhin)! chips to print ho;irJ-.. Ho\h'\"er. currl·ntly no 
mor.: th;111 ) per cent of th.: companies· CAD sy-.tem-. 
c;m u-..: .'D CAD. 

Thl·n: i!-> ;1bo a co-.t -performanc.: is.'> Uc. hccaus.: 
mo-.t dectronic product... Gtn he dcsi)!ned with 2D Cr\D 
and h.:•;ni-e _\()CAD !'>l)ft\\are i ... hig.h-priccd and input 
tak...·s time. Acrordin)!ly. the introduction of 
_1[) CAD ... oftware which i-. !es.\ expcnsi\"c, :.:a'>y to 
opaak. and has ca'>y input i-. .:agerly awaited. (Source: 
Dmki Slri111h1111. 22 June l'N.1) 

Cnmp;1m de\clops Cr\D1CAM CAE software 

!\ihon Computen·i-.ion, a software house, h;L' 
de\\:lopeJ ;md hq!Un ... dling ("ADDS) Rclca.'\l.' -1, 
gcner<1l-1i-.: ('r\D TAM /CAE (computer-aided desi!!n. 
manufocturin!! and enginel·rin!!) ... oftware appropriate 
for a \\ ide range of de-.ign environments. 

(,\()OS) is multi-platform softWitre that 
oper;1te' on engineering work ... tation., (EWS) from 
Americ;m companie... Sun \1icro-.y~tcms. Digital 
Equipment Corporation, and fkwlelt- Packard. Since 
th,· soft ware tar!!cl' a hroad range of de-.ign situations. 
it can he u'ed for Jam de,ig.n in conjun.-tion wi1h 
10pogr•1phical data anJ for plant plumhing design. in 
addition to u-..c for de,ign of thing' ... uch as machinery 
<1nJ electronic .... 

Thl· -.oft war;: ha., the capahiEty lo aulomatically 
c1kuli11l' for str.:ngth. -.hape. and other factors ... imul
tancou ... ly with change-. in measurement.... Th•: soft wan.: 
off.:r-. improv.:d performance for two-dimensional 
drawiag. \\'i1h this software it i ... also pw..-,ihle t1) gel a 
h.:tter gra-.p on the proce.,, from individual part de ... ign 
to the fini-.h.:d product .... ince the ,oft ware can show lhe 
entirt· ;"'t·mhly proces.-.. The -.oftwarc showsstrenglh in 
ii.. rnnrnm:nl l·ngineering which uni fie ... ,Jc.,ign manu
fac1urin1~ ;ind analy ... i .... It include ... a \Upport funclion to 
... how operationill conlcnl hy u-.ing a cur\or on a m.:nu 
in order lo reduce lhc hurden on the opcr;1tor. (Source: 
:\'iHci S1111~y11 Shim/11111, 20 July l'N."\) 

Scik<0.n~rnnll:nlu~~Jop., impro\"ed \W.,ion of "l ' -
< i R .-\t!J :_'!!!1~'0.lli'. 

Sl·iko ln .... 1ruml·n1 ... ha.., rreilled a new producl hy 
imprming the ,·apahililil'., of ll-(iRAPJI. i1 ... k;1d:nJ!, 
CAD (',.\ ',1 (rornpull'r-aidcd dc.,ign and m;rn11f;1clur· 
incl .,11f1ware. ,\ di,,1inrti\T ch;iracll'ri.,tit of thl· 
product i ... lhal ii i'> now po"ihk lo lk'-iJ!,n m;Khin..:ry 
and dcl'lriral prmluch hy fredy romhining \"Miou' 
mclhod:-. "urh a' 11 ... ing mulliplc pitrh lhal h.t\l' ;tlrc;1dy 

heen Je ... i!!n.:d. Thi!> !>oftw;ir.: will h.: !->11ld a'> manufac
turing co-.t-cuth:r -.oftware ... ince th•:re i ... an inne•t~ing 
demand in thl· manufaciuring in<lu-.try for shortening 
d.:wlopm.:nt llm.: and u-.ing interchangeahle part... 

The new product will he called l: -CiRAPH 
\'er-.ion Ill. It j., ha.....:d on CAD·TA\1 sy-.t.:m-. 
de\"clopeJ hy th.: L's·., Electronic Da1;1 Sy-.tems. hut it 
h;t~ h.:.:n imprmed for thl· Japan.:,e market. The 
product al.,o incorporate... CAE (computer-aided 
engineering) capahilitit•s. It can he u-.ed to manage th.: 
pn1ee.,_., from design to m•mu facturing lo quality control. 
\'er-.ion Ill h;t' multiple capahilities that coulJ not h.: 
found hdore in one -.ohware package, including 
capahilitie'> .,uch a.1, de ... ign ha.....:d on method!> and 
numerical \·alucs ba.....:d on graphics. It is al'4> possihl.: 
lo take plan:- designed u ... ing other -.oftw;ire and lo read 
it hy automatically conn.·rting it into 11Umcric;1I \"alues. 
(Sourc.:: :\'ikkt'i Sa11,:_m Sliimh1111. 2fi July l<JtJ.."\) 

Lah develops CAD·'CA\1 -.oftwar.: 

\tiyaFaki Prdecture\ \1iya1aki Prdeelurc 
Industrial Research Institute i-. aiming for nationwide 
dis.,emination of thl· CAD. l'AM !'>!>ft ware it ha.., 
designed for l wo-dimen-.ional de.,ign and proces. ... ing on 
a personal computer. Th.: Institute h;L<; already 
regi ... tcrcd its copyright with the software Information 
Centre (Tokyo) for m;1king lhe introduction of CAD; 
CA\1 .,oftware e;isier for m;ichined metal worker .... It 
has <:or.duded a software u.-..c contract with Cyhertcch, 
and expects to have developed and put on sale a more 
ea.,,ily operahle anJ more ei1-.ily undi:rstood sy.,tcms 
product ha-..cd on the current software hy lale 199.\. 
This kind of devclopmcnl from a puhlic research 
institute i-. unusual throughout Japan. 

The lnslitule aims lo dis.-;cminate its software hy 
copyrighting it and rnll;1horating with softw;m.: 
development companies wilhin Miy;1J'aki Prefecture. 
which ha!. already won th.: cooperation of Cyhcrtech, 
it.-..clf grappling with lhe devdopment of a product for 
improved U!->1.:r intcrfacl'. They will <levclop and put on 
~ale a .,_.- ... tem with imprO\cd nper;1hility due to features 
such as the capahility to choo-.c command menus with 
a mou ... e and the addition of a help feature. OEM 
(manuf;u;turc under ;inoth.:r\ hrand name) !»Upply i., 
also un<ler considcralior.. (Exlracted from 
:\'ikku11 /\o~yo Slzimh1111. I) July J•N."\) 

The eommen·iali1ed ( 'hine-.e- Engli~h and 
C 'hinc ... e-fapane-..c m;Khine lr;111-.lation .,~slem., (\1TS-.) 
dc\elopnl hy the C 'hin;i ( 'ompulcr SoflY.;1rc an<l Terh
nic.11 Scnire" Corpor;1tion JM~.,ed lhl· formal ll'chnic.tl 
apprai .... al rnnductcd hy \ff.I\ C 'omp111cr Dcparlmenl in 
Septemher l'>'n. ,\, ll'~ll'd hj the ..:xpl·rt.'>, lhc ( 'hine,l· · 
English :\1TS ha . ., an ;1\cr.1gc tran~l;1rion time of 
17h Y.pn• wilh a rc.1J.1hili1; i 11nder ... 1;tndi1hili1y of 
71 per l't·nl, while lhe C'hinl·,e·fap;ine~e :\1TS ha., ;in 



a\erag.e translalion time of 2111 characlasiminute wilh 
a readahili1y/underslandahili1y of 7115 per cent. The 
Chines..· - English MTS has ht.-.:n in I rial us.: al three 
cmnmen:ial firms. where it wa.' l.'mploycd lO translitc 
~\'eral hundred thousand words of scientific and 
ti:chnic;1l documenl'\. (Source: Scfrnn- a11d Tt·c/1111.1/og\· 
Daily. 15 S....ptember 199~) 

Softwan: that conwrts CAD data lo NC data 

S....ikn Dcnshi Kogyo h;l' de\·elopcd dedicated 
software that convt!rL'i CAD (computer-aided design) 
data into the NC (numerically controlled) data used by 
machine tool'\. Cntil now. data com·ersion ha.' required 
that experienced operators use an automatic 
programming dc\·ice. The dedicated software will sa\·e 
time and energy. The company aims to sell the 
software lo small to medium-si7ed companil.'!' which an.· 
increa.,ing their invcstm.:nt in CAD,TAM (computer
aidcd design and manufacturing). 

D;1ta com·ersion soft wart! virtually automates the 
pr1x:es.' of taking data on coordinalt!S and conwrting the 
attributes of design drawing into NC data as needt!d by 
the machine. Accordingly it is po~.<,ible to increa.~ 
automation of current manufacturing facilities 
without using CAM wstems. (Extracted from 
.\'ikkci Scmgyo Shim/nm. 24 June 11)<)_,) 

Electronic time-stamping 

A surgeon "revising." il patient's record<o in the 
hospital computer system ;1fter a botched operation: a 
ruthles.o; corporate climber backdating a memo to pro\e 
he warned his bos.o; against the company\ fates! 
diS<t'ilroU'\ \·encure; the paperle's world in which 
such thin!!' can happen in a ke~stroke is not far 
off. Thi: problem of what to do about it has racked 
the brains of information scienti<ots for 
n·ars. 

How do you establish lru'it in documents that 
exist only in the easily altered memory of a computer'.' 
So for. the ;rn<ower has always heen to take a paper copy 
of all important documents. hut a more elegant .. olution 
may now he in prospect. 

Digll;1l time-stamping i'''" approach invented by 
l rs re<oearchers. which make<o it pos.o;ihle to prove that a 
particular document existed al a particul;1r time. in a 
'Pl'cific form, without re'!1rtinµ lo hard copy. The 
~ecrct? ln.,tead of authl·n1ica1in!! a piece of paper or 
ma)!netic tape. the new 'ch\.·ml.· neale' ii timl.·-~tamp 
from tlir data tlrrmsrfrn. 

Like an old- foshionl'd 'e;1l on an envelope. it can 
reveal if an electronic documenl ha" heen tampered 
wilh sinre lhc seal was applied. Hown·er, as well as the 
time, the electronic time-\lamp al ... o Cl·rtifie' a 
documenl\ content. 

Thi ... is done \ia a m;1lhl'ma1ical pnKedure c.1lk·J 
a 1lne-\\,1y ha.'>h function. \\hich l;1h·s Ion!! string.' of 
character' (which i-. what all compu1eri1eJ dm:uml·nts 
amount to) anJ boil ... them down into .. horter. random -
looking. ch<iracter string. .... 

A ha..,h v<ilue rnntains no due to its input. 
Pubfo,hing or storing. <t ha.o;h \"<tlm: at the time " 
document i... created gi\es ;l\\ay no secrets. At the .... 1me 
time hm\e\er. each document\ h;L'h \;tlU\.' i ... for all 
practical pur[l\~·s uniqu .. -. like a human fingl.·rprint. 
Alter a document hy c\cn one char;tCler. and it ... ha.'h 
\·alue changes comple1cly. 

The re'>Ca;chers ;1l-,o came up with a sccurl.· \\a~ 
of storing. the time-stamp .... hy .illaehing a copy of .:;u.:h 
document's h;L'h \·alue anJ time-stamp to the n.:xt 
document that is submitteJ for tim1·--.1ampin!!. 

Each document"s time-st;1mp would then affel·t 
that of the next J1x:umenl. linking. ;ill of the time· 
stamp' together and pre\·enting anyone from slipping. in 
a phoney. backdah:d d1x:umenl later on. In effect. the 
time-stamps join together in a c.1mputationally 
unbreakahlc chain tha! can only be addeJ to at one enJ. 

Patents ha\"e alre;1dy been is..,ued. and the method 
ha.o; he.:n refined. One day. it j, expected. time
stampin!! could become <l' routine with cl..:ctronic 
documents a.'i making. a hack-up file i" now. (Source: 
Scir11et'. Vol. 2til. 9 July l''''-'l 

lnterf;u.:ing ;1cti\·i1ies in the Caribb .. ·;m 

A u-.cr- friendly interface. for use with COS ISIS. 
has been dewlopeJ at the Sccretari;st of the ( ·arihhe;m 
Devclopmenl and Cooper•Jli<m Committee (("DCC) of 
the l'.nited ~ations Economic Commi-..o;ion for LJtin 
Amcri4·;s and the Lsriblx:;rn (f:CLA< ·i. It allow., all 
dat;1h;L,cs to he vieweJ <inJ focilitillc' seosrch ;111d print· 
ing. acti\ilie., while -.afq!uosrding. th..: integ.rity of dara. 

In addition. a joint projecl of EC "LA<· and of lhl: 
Latin ,\merica ;md C1rihhe•sn {'.,·ntre for t kalth 
Science-. and Information (81RE\1E1 aim, to de\"clop ;1 
Micrmofl Window' applic;11ion that \\ill: 

t·acilitate the crl-;stion. m;11nteni1n<:c ;md 
mana!!,ement of ... 1andar.I ;111d l.·nhan1: .. ·d 
C"DS ISIS informalion 'lrul"lur'"·': 

( ·reate ;sn en\ironment in which u ... er ... can 
im:orporate other l~pe'> of data .,tructure'. 
including. image,, S'lllnd ;111d muhimedi;1, in 
< ·os 'ISIS dat;sha'e~: 

nr~rlop an appli{·;s1ion whirh rould he 
di,1rih11tl·d more widdy. requiring. minimal 
11-;cr tr;1inin!!. siOle all Window, applic1tior1' 
nperall.' with a .. tand;ird 11'-l'f in:l·rfotre. 



Th,· prnpo-..:d applic;1tion will be functionally 
wmpat;hk with CDS, ISIS and wi!I utili'e CISIS. a 
libr;ir\ of I undi11n-. J,·wlnpt.·J in a portJhk ·c· 
pr11!!rammin!! bn!!ua!!e -.pecialiy Je-.i!!ned by BIRE\1E 
111 intcrf.rc,· CDS ISIS Ja1;1h;L~'- The project i-. duc Co 
h..: c.impktcJ in l'l'l_\_ 

For funha information. nm!act: ECLAC 
Suhrq!inn.!I lkadqu;irl.:r:- for the C1rihhean. 
1'.0. Box l 11.\. Port of ~p;1in. Trinidad and 
Toh;t,L".0. Td.: ~I XII'} 112.\ :i:itJ5' •• ,,,.,' 5-eS,' 7h2.\. 
Fax: -+I s11•1 t.2.> X.tX5. (Source-.: lnformatwn 
/Jn-clopm<lll. \larch June 1'1'>.\. and ECLAC, 
<DCC Font>. July·S.·p1cmher 1''92) 

The l'nited ~alion-; l;niwrsity (lfl"l') ha.o; 
e'tahli-;h,·J an International lns!ilUIL' for Software 
T cchnolo!!" ;it ih office in \facau. The new Institute. 
\\ hich he!!an operation-. in mid- I 'N2 under the 
Jircctor-.hip of Professor Dines Bjorner. is the first 
in1ern;1tional institute devoted to the software 
h:chnolo!!Y needs of the de,·doping world. It aims to 
<L.,.,j.,1 de\'cloping coun1rie.; lo meel needs and l\lrengthcn 
c;ipahilitiL·., in: 

l''t!!L' of as '\Ophisticated a \'arictv of 
ad,·anced software <L' reasonabk; 

Softw;m: t.:chnology management; 

De\·clopment or <,0ftware for domel\tic Ul\e 
;ind 1:xport; 

r>cwloprn::nl of uni\·er-.it~ compuling 
'cienc..: curricula; 

Par1icip;11ion in international research. 

The Instil ule cn!!••!!es in rc<.carch and con· 
'uhancy. puhfo.hes kchnical literature. offer" 
cour,i:<. ;inJ ....:minars and spon<.ors worh:1ops and 
'~mpo<.1;1. 

h•r furrhcr information. cont;u:I: fnrcrr.alional 
ln ... 1i1u1.,· for Software Technology (llST). 
l 'nir.:d '\;1tinn' ( 'ni\'er-.ity (l ''."l '). r\p;irt;i<lo -~O:'iS. 
\br;rn. Lix: ·S:'i_~ \5551'1; E ·mail: dh'<1 unuii<.l.t Ju_ 

'\1,•\\ on !ht· pad.l'I · "" itrhed · nl'lwork m;1rh·t ;irc 
«cll·rda~ or '''~nchronou,·lran ... frr·modt· (AT\1) 
'"rem ... whirh promi,,· lo ch;tn)!l' thi: fari: of Local· 
.ind Wi1k·Are;i :'\l·tworkinJ.!. They will do thi, h~ 
inrroJurin~ ,·rnnornir;tl w;iy' of thinJ.! lhl· ... 1mc all· 
digital !erhnolo~y from lhc dc-.ktor all the way acrir..' 
lhL· lon~·di,l;inct• nl'lwork. with con<.i,h'nl qualit\ and 
'p1:ed, 

- 55 . 

AT\1 u-..:s wry -.m;ill packets of a rq~ular sii'e. 
which Jo not rc4uirt· a ,!!real d.:al of com puling power 
to ,!!L'nerale or to route. Bec;iusc the paclds ;ire rt·gular 
in site, !he sy-.tem nced not constantly adjust it~lf lo 
pack.:i.. of di ff t:rent -;iti:s. (Thc packets rnntain .ts hyks 
of d;ita. and information ahout the applic;ition 1ha1 
crcaled it. a\ well ;L' fj,-e hytes of header inform;ilion 
for routing.) 

With its st;mdardi1.:d packets. AT~t technolop· 
hold'\ !ht· promiSt.· of dclivcring gn.:at1:r efficiency. 
heller throughput. and more capabili1y than either the 
Ethernet or Tok.:n-Ring LAN system-.. while requiring 
no major translation for entry into national and 
international networks. (Source: PC .\faKa:i11t'. 
lti \tarch llJ<J.\) 

Lolul\ Noles 

Lot us 1'iotes is, by wide consensus. a front -
runner in !he new breed of software - ·~roupw;ire" · 
Iha! is laking the busines.."' world by storm. More ca.,ily 
definable in terms of what it is nol. groupware is an 
1:ncompa.'-"'ing word for a gamul of computer program'\ 
design1:d wi1h th1: smooth operation of a gwup of 
workers. ralher than the single unit, in .nind. 

The groupware phenomenon is geared lowards 
1he s1a1e-of-1he-art 1990s organi1a1ional s1ruc1ur.:. 
where teams rclale not a' superior and suborJinale. bu! 
a.; pcers in a "flat" structure. A good example of how 
the model worh is electronic conferencing. or 
"chatting", wi1h software allowing small groups to 
p<trticipatc in real· lime con\'Cr~tion;__ The potential 
l\yncrgy arising from 1his type of group interaclion 
raises it ahow the linear communication inrnlwd in 
electronic mail. 

A \'Cry diffcn:nl 1~-pc of groupware focul\Cs on 
man;1ging (acc1:~<.ing. collecting. parsing. <;<lrling. 
sloring. dil\lrihuling) informalion. Into lhis category 
falls Lotu" Nolc\, a distrihu1ed muhi-user information 
man;1gemcnt sy'>t1:m wi1h huih·in wide-area 
connccli\'ily. automalcd documenl muling and pcr<;<inal 
E-mail. h is thought lo he parlicubrly \'aluahle to 
geographically di,pcr<.l'd orJ!;mit;itions. 

lnform;1tion conlain.:d in ~oll·.s occupie-; l\C\'eral 
places -;imuhancou,ly: informa1ion is P"-'-'Cd from node 
lo node ;iccorJin!! 10 ;1 pr.:dl'll'rmin.:d routing program. 
It is a mulri ·formal inform;i:ion man;1gem1:nt syskm, 
pro\'iding Jiffrr.:nt da1;1h<1'>l' l1:mpl.t1es for tracking. 
rdacnc1:. J!-.cu,,ion ;inJ informalion '"hroadca-;1ing". h 
incorporall'' mcs'it!!<: tr;insporl <E · m;1il) and a 
rro!!rammin!! l;mguagc with functions lo conlrol 
C\l·rythin.c 'rom ,1rin!! m;in;pul.1tion lhrough J;11a 
\aliJ;1tion to documt•nl routini.:, 

All of thi' i, huill on top of lcchno!ogy 
1h;11 allow<,, Note•. lo opcr.1lc over virtually unlimilcJ 



g...:1~r;1phic1I ;1r..:.L'. in .. om..:rhin!! ;1ppro;Khing. r..:;11 tim .. ·. 
All U'>\:r-. of th..: sys:..:m. \\h1.:th..:r at 1h..:ir d..:-.h or 
tr;i\·dlinc. with ;1 laptop. ha\ I.' morl.' or 1..:s..-. concurr ... ·nt 
;1n·l.'s.' to th<.· -.;1ml.' inform;1tion. 

On1.· imp.irtanl drawhack. according. to "4lm..: 
critics. i-. th..: rudim..:nt;iry St:archin!! and n:trie\ ;1( 
fal·ilitics offl.'rcd hy thc p;u.:b!!<.'. \\kit i .. morl.'. thc 
pric1..· i .. hi!!h. It i-. hopcd th;tl "41lution' to hoth prohl..:m' 
will hc found in !hi.' ncw n.:l..:;t'\1..' (_,_II) of Lotus '.'\01 .. ·-.. 
which wa-. rcccntly annoum:cd. with ;1 n..:w pricin!! 
.. 1ratcg.y th;1l may makl.' it ;iffordahlc for many offic'-''· 
.•.o will offer full· t.:xt St:an:hing. (Sourc..:: 
PC .\/aga::int'. I:' Junc 11111_-;) 

c~ .. ·rmanv: malh..:malic,, EDP ... ocict\ d.:n·lilp., 1mag.: 
r .. ·n1gnition ,\·-.1<.·m 

A 'Y .. 1 .. ·m "upporting. pr<.·,1..·ntation g.raphic~ d ... ·,ig.n 
h;t' h..:..:n d.:\ dop..:d ~y th ... · ·uuman · \fachin..: 
l"ommunic;1tion· r ... ·-...:arch lt:am al !hi.' \bth .. ·matic' and 
Dat;1 Pron:,sing. ~~ocil.'ty (Ci\ID) in St. Aug.u,tin. The 
"!!r;1phic d,·,ig.ncr\ ...:arch component .. mat.....· ... it ea-.ia to 
find cl.'rtain g.r;1phic-. in (;1r!!I.' fit..:,_ 

Sin•l· p<.opl..: oft ... ·n h;l\1.' only ;in inl.'.\;irl or 
in•ompk11.· r ... ·colkction of i::.r;1phic ... 1h.:ir \;triou' p;1rl' · 
L''P...Ti;1ll~ lh•N.' typic;1lly r.:memhcr ... ·d - ;m: of 'pn·i;1( 
impor!;ml·~._ .-\ ... p ... ·cb of nmlcnl ar..: import;inl. for 

.:x;1mpk. in hmin..:,• g.raphic-.. ;1 hem...: plan. or 
;1 t..:chnical draw inl!. Peopl.: ;tl,o ofi..-n 
n·m ... ·mh...-r p.1r1irul.1rly 'rrii..inc. optic;tl l!raphil· 
. . 
1 m pr.:'"' 'n'. 

It lh...-rdor.: wen1' "·n,ihlc to de'i!!n ;1 s .. ·;irch 
cnmpon ... ·111 to ;L'-'i't a 'P1..'l·ifil· '..:arch for -.uch .. 1rikinl! 
f,·,11ur ... ·,_ It mu'I recol!nitt· the appropriate ;1,.,p.:cb . 
. 1ppr;ii,inl! rh.:m ;" far"' po ...... ihlc lik.: lh.: hum;in uwr. 
11 um;tn p..:rc ... ·pt ion j, cruci;il hac. F \en if I h..:rc ;ir.: 

imli\iJu;1f diffrr.:nc..:,, ._.,pcci;illy wi!h rnmplcx imac.c'. 
difkr<.nt p1.·opl.: \\ou(J concur to a f;uc...: cxt.:nl mer 
'implc pr .. ·,.:ntation g.r;1phil·· .. 11\\ inl! primarily to th .. · 
hilman ··, i,ual app;1r;1t 11,··. 

Th .. · P'~cholog.y of p.:rcq1tion ha-. heen wre,tlinc. 
\\ ith thi, lnpic for mor,· 1han a rentur~. The 'P<·rial 

fi,·ld of l!<''l;ilt p ... vrholog~ Jeab wi1h P'Yrholol!ir.il l,1\\' 
ol wernc. .ind i0\l"'lic.:11e, how 111'jn·t i' Ji,linl!lli'h<·d 
from h.1d.l~round or lht· '<'\L"ral p.trh ;tr<' c11mhint·d lo 
form a··\\ hok ·. R<·, .. ·;irrh findinc.' ha\e he<'ll deh·loped 

11110 wh;11 ;ir,· l..nown ·•' 1lw l!'-''L1lt l.m, Th<''<" 
indulk: 

Th<. lit\\ of proximity. i.<-.. 1hinl!' th;11 .ir .. · 

rf,....,. togl'llwr .ire p.-rc,·i\ed ;1' hcinc. dmd\ 
r..-l.11nl: 

rtw l.1w ol pnpl'lu;il rontin11ali11n. 1,,· .. 

\\ lwre th<· re ar<· ,n,·r.11 option' f11r fillirw .1 
p.1lll'rn parl in111 ;1 .c.e,lalt. 1h..- 'impft-,1 .ind 
r11mn1111H·~1 i, dm'>l'n; 

Th .. · b\\ of u 1mpkkn'"'· ix .. mi ... -.inl! p;irh 
of ;1 p.1tkrn ;1r .. · -upplieJ: ;111J 

The l;m of 'imibrit\. i.<· .. Iii...: ••r 11<'.trh Iii....· . . 

Th..- --...·n.,<· of rhin!!" hdon!!ir.!!- ,t.-fr, .. ·, fn•m ;1 

proe ... ·s., kn1 m n ;t, p..:rcq~tual ~mupinl!. In I h..: p;t,1. 

pr;Ktic<1I l"<.' of th.: l!..:-.t;11t l;1w' w"' h;1mper1.:J h,·r;11i... .. : 
they r11ulJ nol hc 1..·xpbin.:J tht·orl'tir;1ll~ or 4uanti fi .. ·J 
Ii.I.' .. me;N1r..:J1 . 

Th,· ( i\ID l!'-''talt r.:cng.nlium "~'t.:m ""-'' th, ...... 
1!<'':;1h kl\h h~ \\;1~ of the 1ran .. f.1rnuti11n;1I nwJd of 
form p...·rn:ption de\dnp.:J h~ the two :\m,·ri.:;111 

P'Yrh11logi,h. \lirh;1d L.:yton ;mJ Skph<.n Palmt·r. 
( i .. ·-.1;11!., art· r;1kub1t:d onl~ on th.: h;1._j, of !he ,p.1ti;1l 

rrn\imity of the im.1!!l.' d .. ·m..:nl- and the rd.1tirn1'hip 
hL'l\\..:.:n th..:m. A' ihi., j, oh..:n nol ,uffici.:nt. th .. · ( i\10 
-.\ .. km u'e' l\\o furtha m..:rhoJ,_ Thl· multi·r..:,olution 
appro;ich proct·,,e, an im;1g.<· "'\er;il tim.:-.. l!f;1du;11l~ 

enl;• ;in!! the initi;11ly fin .. · :<.'olulion. Thc nhjecb 
·r..:col!niA·J .. ;inJ g.rouped ;11 a g.i, .. ·n -.1.11.'.e and th .. · 

~.m!!roup..:J imJ!!•"• ;ir..: then pn ICL''"'-J ;it th,· n..:xt - poorer 
'l"l!l.'- h·atur .. · r>i;1p' om ... titut.: the , .. ·nmJ aJditi11n;1l 
pro,._., ... : lh.: ohj.:ch iil a pirtur.: h.I\.: moin~ ,j,u;1( 
rh.ir;irkri,tir .... on th.: h;1'i' of \\ hi..-11 lht· ohj.:ch ;ir .. · 
c111.'1!11ri,reJ. 

.-\ ,\,!cm cre;11nl on thi, h;i,i, c111 ,fi,tinl!ui,h 

11n.: · Jim,·n ... ional ;irr;ing..:m.:nh of demenh. LI!-· I ih· 
\ ..:r~ "1mil.1r r.:rt.inc.lc' arranc.,·J r.:l!ubrh on ;i linL·. ;ind 
;11,o ... im pk· t w o-Jimen,i11n;1I .1rranc1.·m,·nh. 1S11urr,·: 
.\ T/. \fa, 1'1'1-'l 

An in.:,<·oip:ihk Jr.1\\ ha .. ·!.. "' -.\orl..inc. \\ ith new 
krhn11l111!i.:, j, 1h..: lac!.. of ;1 'uppnrtinl! infra,rrn.-rur<-. 
The pion,·,·r h.1, n11t on(~ 111 rk.ir ;1 1111 of c.rounJ. 

hut frn111en1 ly ;il,o 111 ma"'' I h,· 11<.t"e".iry 111111'. To 
<'"''' 1h.11 ... i111;1lion f11r d,·,icn<.r' on 1h,· fr11111i .. ·r 
11f dil!i1.il 'il!n.11 pn.ce"me (l>\l'l. \I. I.Id. 111 
hlirihurch. Srolland. h,1, inlrodu,·,·d ;1 p.1r.ilkl l>SI' 
lihr.1n for dt·\d11p,·r, ol muhiprn,l·,,in)! ,\,l<.'111' ol 
I >SI''. 

Toh,· ... pnifir. lhl· lihran j, 11p1imi1..:d fnr if.·, 

l'.ir.ilkl < rompikr lnr lh<· T<·'·" lrhtrumcnh 
T\h i2ft(-lll !>SI'. whid1 \l.I' lf..-,icn<·d h~ lhl· Tt•\a.' 

rnmp;111\ l11r p.ir.ilkl !>SI' .1ppfi,,11i11n'. hir ,inclc
llr"l'''""r .1pplir;ilion,_ th,· lihr.ir~ j, al"1 r11mp.11ihk 
\\ilh rr, fl\\n (" cnmpikr. 

1\111onc lht· lihran ·, .1h'.11ri1hnh .1rl· r11111inl"' for 
1111..-rinc. c1111\olu1i11n. and 1!•·n,·r.il·p11rp•N' \•Tl••r .ind 
malri\ prnrl·"in1:. Thl'''" indud,· ILinnirw .. llamminc. 
BL11 km.111. Bladm1.1n ·I Lirri ..... 111d r,·r1.1111•.11l.1r \\ 111do\\ 
lilt'. l11nr1i11n,; line.1r .ind l \rlir lflll\1il111ion .ind 

r11rrd;1!io11; finill" · impul''" rnp1111"· .md infini11· · 
imp11l,< -rl·,p11n,l· lilln .f..-,il'.n' .111d .1 11111l1i111dl· 11f 



..,pcctral ;11u!y,i-. fun.:rion,_ Thl· lihrar~ i-. prico.:d ;1t 
l. K f'lh). l"on1;1cl: _,L Ltd .. Sh •12 Ciuscway-.ido.:. 
Edinhur!!h Elf•I I PY. So1tbnd: Td.: H-l·.\ I) '"'2--B.U: 
Fax: H.J·.'l 1 hl•2 -l))f,: ..:-mail. 1hrl·d.'a1hro.:d . .co.uk. 
(Sourco.:: /FFF Spt·crmm. ,\ugti-.! !'l'I.\) 

Do.:-.criptiom of what 11lhl·r, ha\o.: dnno.: hy 
l·mploying nl·ur;1I no.:l works aro.: o.:nticing. hut coming lo 
g.rip, with tho: complex conn:ph and 'ioflw;iro.: im·ol\"o.:d 
j, d;iunting.. 

Propag..1tor. a ,.oftwar.: pacbg.o.: for Sun 
workstaliot1" ;ind tho: PC· and \l;Kintosh. should end 
lr.:pidation and accdo.:rah: application. Tho: ..,oftwaro.:. 
with ii.. point-and-did into.:rfacc. "implifics the 
training nf ni.:ural ndworh. while the manual g.uidc-. 
the nonn: lhroug.h the fundamcnt;ik [\"en 
l·xpo.:rii.:nccd neural n.:I work o.:n!,!lllO.:ers m;i\ find tho: 
software -.pc.:d-. thi.:ir work. 
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To simplify tho: -.oftwarc. ii.. ong.malnr., haw 
c11nc.:ntroth:d 1m supporting. \·ariations of only tho: 
most common karning algorithm: hack propagation. 
Thrl'O.: main Jialol!,Ul" hoxc-. control the -.o.:t ·up of 
nl·ur;1l no.:t work \"ari;1hlo.:.... such a\ karning ralo.:. 
nwmcnlum. numho.:r of layo.:r .... lran-.kr fund ion. noiso.:. 
ini1i;il wo.:igh!in!,!. and -.topping. nilcria. t·,cr' can 
i.:mploy a \aliJ.ition so.:l lo -.i.:c whi.:n lo -.lop 
1rainin!! ho.:cm:-.c th.: ndwork i ... -.1anin!! 10 "o\"er· 
le.1rn·. w hik three typo:-. of lr;1ining !!raph ... · error \" ... 
cyrk. o.:rror \". oulpul unit. and oulpul unit h. error · 
lo.:t u ... o.:r-. .,l·e him wdl ndwork training ,.., 
progro.:-. ... mg. 

The Sun \l·r.,ion of Propagator. which run\ undl·r 
Solari' L\ ;111J 2.X. i, ;n ailahk· Ol'W. com pklc with 
fro:..: lcchniral 'upporl ;md a money- hack guar;tnll'l". 
Tho: P<. \\ indcl\\' and \facinto ... h OS 7.X wr ... inn-. 
... hould appl·ar la!o.:r in 1•111.\. ( "onl;1cl: ARD C'orp .. 
•JI 51 E R um-.ey Rd.. C11l11m hi;1. \1 D 2111-l': 
Td.: -Hll-'Ni-:'f,flll. (Sourn:: IFFf- Spfftntm. 
·\11µ.u,1 1'1'1.\) 

The ln11:rnni\·cr ... i1y \1icrneicclronir.., C"t·nlre 
(1\11'.<"). l.ell\t·n. Bcll!,ium. ;ind (ii.:nu .... Sunny\";ilc. 
( ";1lif. art· collahoralini.: on '111dit·, aimed at tht· op1imi-
1alion ,,f 11111µ.,lt•n- h.1wd d1l'mir;1I \·apo11r dt·p1"ition 
(("\"()) prcKt"''l"' for 11-.e in manufacrurini.: advan<"ed 
rirrnih. Tht· ( ·\·D work will he 11,ed for h;1,ir inter· 
L1rial qudit·, .ind for re-.e;ird1 011 impurilil'' in luni.:slcn 
'i lindc. 

l'.\tEC wa.' i.::-.lahli-.hi.:d h\ the &:lgian 
( ;o,·o.:rnmcnl in l'IS-l and spcciali1c-. in suhmicron 
l"'.\tOS proces.o;ing. (Extracted with pcrmis.,ion from 
So11ico11J11ct11r lnit·matio111il magatine. Juno: l'l'J_~_ 

Copyright l'N.\ hy Cahners Puhli-.hing Co .. Di:-. Plain1..-:-.. 
IL. t·SA) 

Br.uil 

En"ironmo.:ntal information nclwork linh·d to 
L"N programme 

Tho: '.'ational lnslitut.: of Space Research il'.'PE) 
opcn.:d the first computeri1ed glohal resourc1..~ informa· 
lion data hank (CiRID) in Latin America. Th.: CiRID 
i-. p;;rl of the l'nitcd Nations Programmi.: for the 
En'l.ironml·nt. According to Ciilhcrto Camara. chid of 
tho: ll"PE"s image proces.o;ing di" ision. the llata hank will 
he integ.rateJ with an international communication 
ndwork furnishing data on the sl;1tus of tho: glohal 
en'l.·ironmo.:nt. 

The no.:twork. cowring nine counlrie:-.. will h;iw 
;u.:ecs.'i lo an extensive dataha.-;c containing information 
on the tropical forests of South America. cspcci;illy in 
the Bra1ilian Amamn reg.ion. including data on 
do.:fori.:station. hurning ;md chan!•.cs in tho: regi1m's 
clim;ite. According lo the INPE"s g.eno.:r;il director. 
\1arcio Nogueira Barh<l'>a. the e'.'.lahlishment of the 
Bra1ilian CiRID w;L, made pos.,ihle through ;1 
cooperation plan signed with IB\1 of Bra:il in 
!'lio\"emhcr 1'1'11. 

As part of that rnop.:ration agreement. 18\t 
;illoc;iled $45 million worth of c4uipmen1 (don;iting 
Ill RISC-WOO workst;ttions). and pro\"ided the cntir.: 
infrastructure needed lo support tho: project. Thi~ 

programme al'o includes the den·lopmenl of :-.oftw;ire 
lo prm:o.:,.., geo-1cferenced inform;ilinn (Spring). 

According to l"clS(IO Orh:gosa d;i Cunh;i . 
manager of IBM\ Scientific C"o.:nlre. the system 
f urnishe•, the user with application' for digital Cilrlh 
modelling., sp;1!ial ;inaly<-i.,, and acc.::~" lo the <la1.1 hank. 
;is well as image proces.,ing, map production, and 
c;irtogr;iphic projections. Spring was dewlnpcd hy 
INPE·., image proce'>sing di\"i'\ion. with 'upporl from 
Emhrapa !Rr;i1i(i;in Ai.:riC'Jhure ;md l.iwslm.:k Ro.:,e<irrh 
Enkrpri,.:I and from the IB\t 'rientific cen!re in 
Rio de fani.:iro. The acli\ilies a"ocialed with the 
ilf!reemenl _,igned with IRM will continue un!il 
Dero.:mher l'N.J. hul may he extended for a few more 
yo.:;ir~. 

The Bratilian ( iRID is a res uh of a memorandum 
of under':anding 'igned hclween tho: Ministry of 
Science and T erhnoln~y and the li nited Nations 
Environmt"nl Proi.:ramme in .June l'N2, during the tr!'< 
( "onfert·nro~ on lhl" Environment and Development. 
(Sourrt·: (;a:l'lll .\frrcmrtil. ft M;iy l'l'J.\J 



Durin~ the Congrt."SS on Remote St."nsoring in 
l"uritiha. 1h .. · :\;1tional lnstitulc of Space Rc~·arch 

(l:"PE) bund1cd the fir-.t commercial wrsion of the 
Spring soft ware. which sp.:cds the pn1Cl"S.'iing of s;1tdlitc 
imagt."-'. m;1ps. and l·artographic data. The program wa.' 
d..:\"clop.:d with the haci.:ing of the Em·imnment;1I 
Monitoring Ciroup (:'\\1A) of the 8ra1ilian Agriculture 
and Liv..::-.l•ick R1::-..:arch Enterprise (Embrapa) and 
IR\t"s S..·i .... n1ific C..:ntr..:. to replace two other older 
program:-.. The biter. al"-l from the INPE arc: the 
lmag1..· Prm:'-"''ing System (Sitim) and the Cieogr;iphic 
Information System (SCil). 

In th1.." Sitim. images of en\ironmental satellites 
;1re filtcr..:d and interpreted to analys..: soil U!\C. plant 
cowr. urhan growth. the en\ironmental impact of 
hydro1.."l..."l"lric pl;1nts. and road-.. In the SCil. all the 
cartographic information on a gi\·en region, i.e. road 
nd work. riwrs ;ind administratiw hot1ndaries, is 
digitali1..:d. 

Hcmc\t.:r. Spring d1x:s ewrything that the other 
two do in a .. inglc m;1chine and a single en\ironment. 
II has the ad\·antage of al'io being compatible with the 
existing m;arkct data han:. managing sys:cms. 

Spring runs on l!!"lX at the IBM RISC:WOO. 
Sun Sparr. and Silicon (iraphics stations, and costs 
three time., kss than it~ foreign competitors. (Source: 
0 £,raJo tk Suo Paulo, J May Jll'>.\) 

Fibre optic network planned for coastal 
citi .. ·s 

By l'N<1. the Bratilian Telecommunications 
Company (Erihratel) will ·nvcst $711J million in the 
e'tahlishment of a fihre optic cable network 
linking Fortalct;1 with Porto Alegre. It will pas'i 
through all of the country\ major citie' located along 
the C•l<l'>I. 

AcrnrJing to Emhratel. the contract signed 
between RJTSA ;me.! Emhralel is intenJc<l to estahlish 
the fibre optic 'Y"tem along the railroad in the section 
hdwcen Ponta Ciros-.a. Curi1iha, and Paranagua. 
lnrnlving fund., totalling $'.'ill million, it 'itipulate' that 
!he R;iilway Netw11rk mu .. 1 carry out the civil comlruc· 
lion work. whereas Emhralcl will he responsihk for 
in-.1alling the ."\<1· fihre optir cahk. The '>ystem will <1l~o 
cover Bra-.ilia, S.ao Paulo. Belo llorimnte and ( ioiania, 
ap;irt from cm,tal town,. Ir will have ;1 link, on the one 
h;rnJ, with the l !ni ... or cahlc. which will interrnnncct 
thl· \1crco-.11l 1Common \farkl'I of !he South I countrie-.; 
and, on thl'. othl·r. with the "Arnerira I" fihre optic 
'uhmarim: ethic. which "ill link Fortall'/;1 with Florida. 
in the United Slall''· (Sourcl'.: (ia:rra .\frrcmrril. 
l<i April 1'1'1.') 
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l"hina 

( "hin.1·:-. .. ·comimic gnl\\th h;L' ll..:1..·n nothing ... h11rt 
of <L'toundingo\l"f the p;L,I k\\ year:-.. In J•l'J2. Chin;1":
grn-.., n;11i11n;il product ({ i ~Pl grcw 12.S p.:r cent. ;mJ i' 
cxp..:dcd to exp;rnd <1ppmxim;11ely Ill per cent in 1'1'1.\. 
Thc elcctronic ... m;1rk..:t j, ad\";tncing ;1t an e\·1..·n fa,,1 ... ·r 
p;u:c •L'- the indu.;try·., gnl\\ th ralc in l'>•n match1..·:-. 
1'1•>2·, 211 per l·..:nt. 

Current hu.,ine-.., pro.,pccts arc more promi,,ing 
for Wc:>h"rn producers than at any other tim..: in 
communist China's history. Thl· < iowrnment is pu ... hing 
for dynamic economic growth. ;md i., lowerin!! trade 
harrier., to facilitate the tlow of g1xi<l ... into the country. 
China's electronics imports re;iched .1n cstimall..'d 
$5.l billion in 1'192 - a 3.• per cent jump O\Cr l'NI. 

As a result of h1x1ming opportunitie-.. many 
foreign firms. including computer, component. and 
telecommunications firms ;in" aggr•:-..~i\dy pursuing thc 
electronic market in Chin;1. According to the Mini,try 
of Machinery and Electronics Industry. China produced 
Ult million integrated circuit., (IC\) in l'l'll. B~ l'l1i5. 
output i ... cxpt."rled to r..:ach 500 million I Cs. hut will still 
foll for short of mark..:! demand. I(' dem;mJ will reach 
1.2 billion untb in 1995. and is for..:c<1st to -.oar to 
2 billion IC.\ hy the year 2000. In the hattl..: to win 
m;irkct .,h;1re. US manufacturer:-. enjoy a significant 
;1dv;intage o\·cr other foreign competitors. particularly 
Japan. Many Japan..:se firm' resi ... 1 selling tcchnology 
and equipment 10 the Chinese. for fear of eventu;1I 
compctllmn. (Reprinted with permts.'imn from 
Scmic1111d11ctor /11tcmarim1ul mag<11ine. October I 'NJ. 
Copyright l'l'J·' hy l'ahner., Pulllishing ( ·o .. Des Plaine'>. 
IL. L:SA) 

China forage., into new market,, plan., -.atdlite 
lelecom., 

China i., redir.:cling it., clectnrnic., in\,·.,tment 
programme away from produch where m;trkei... arl' 
... aturatcd. \Uch as colour T\\, and into new area., 
including information di,play ... anti computer ,oft ware. 
Wu Xiaolong, planning director of Chin;1\ elcdronic., 
mini ... 1ry. h;1s issm:d ;1 directive -.tating that c;1p;Kity ha.' 
oul:-.tripped Jcmand in TV,, \ ide11 recorder-.. \id..:o 

c;1mera~. telephone~ and digital -.witch hoard'. "' a 
rc,ult. the dia·ctivc ~"Y"· no new rnn-.1ruction proji:ch 
will hl· r;stified in the"· field-.. 

< "hin;s j, al.,o ron . .,id .. ·rini.: the bunl'l1 of a brg,· 
c.1pari1; lelccommunic.1tion' -.a!dlile wi1h 4:-1 Iran,· 
ponder-. lo meet tclecom' large!., in ih current fi\l" · yl·;ir 
plan. which end-. in I 'l'J5. The Cliinc;i: ( imwnmenl 
h<1s already given thl' go·ahe<1d lo l.1unrh two 24· 
tramponder Dong fan hong·\ ... atcllill".,, one in l11'J4 and 



the other in 1'1<15. Chin;1 now ha., -ti .;;.11dhk 
t.:lecom' tr;an'l"'"Jer... 2'> of which aR' for 
bu .. ine'' u-.c. ;icl"ordin!! to a Chin.:-.c tdel"oms 
mini .. 1r~ 'P"k.:-.man. (Soun:.:: E/i-,·rro11in lli•t·klr. 
I Dec.:mh1.:r l'l'>.•> 

I ktcrojunclion microwa\·.: pow.:r tran.;,istor cut -
off fr.:<.jUl'nC\" .:xc.:e1.h Ill ( iH.r 

AcrnrJin!! lo a r.:port from th.: :\DSTIC ~rnnd 
T'-·.;,tin!! and R.:.-.car•h C.:nlre. sci.:ntisi... ;ii th.: B.:ijing 
l"ni\1.·r-.ity '.'\1.:w D.:\·ic.:s Lahoratory (Bl''.'\DL) na\·.: 
r..:ali11.·J ;tn11thcr pion.:.:ring achic\·.:m.:nl. The Bl' :\DL 
n·,earch.:r-... bl h~ ProL Zhu Enjun and aid.:d hy an 
'.\!BE 1.:chni4u.: p.:rkctcd hy rnll.:a!!ues al Fmfan 
l·11i\.:r,ity ·, Surfal·.: (Physics( lahoratory. haw 
d'-··:.:111p'-·d an amorphous-silicon· silicon - hctcrojunction 
mirrm\;l\o: pow.:r transistor with a cut-off frequency 
of 12.llflll- U.51Kl \UV (12- U5CiH:r(. Such high
fr'-·llu.:nl·y p1.·rformanco: ha.' traditionally Ileen a\'ailahlc 
only with ( iaAIAs ClaAs am.i Si' (ieSi hclerojunction 
'1ruc111ro:". This pione.:ring achi.:\·ement forms a ... otiJ 
fn11n1.fation for domc,lic dewlopment of_-; CiH.r-;and
aro\·e microwa\·e power tran ... i-.tors fahricatc.:d from 
silicon ;md for d1 >ntestic dewlopmo:nt of silicon -
ha ... ed \lflSl\. (Sour•e: Chi11a Elt'Ctr011io .\'nn. 
2 Augu't l'l'I.') 

IEE hr.:ak' ground with hr;1m:h in China 

Th1.· l' K fn,litutc of Electrical En!).ineer' is the 
fir-.t Eurnpe;m engin1.·crin!! institution lo e't;1hli .. h a 
hr;anch in { 'hina. The new hr;mch in B.:ijin!! already 
ha' more than .f()ll engin.:er" wailing lo j11in. One of the 
m.1in ;1im' i" lo encour;1ge the tran.,f.:r of technology. 
\<. hirh rould !cad 111 m11re indu,trial .. pin-off, for l. K 
hi-h.:ch h1i..ine.,,e,. (Sourc1.·: Flcdr1111io lli·d:h. 
27 Ck!nh1.·r l'l'l.') 

J ir,t C "hin .. ·,e high-1.:ch indu,1n· 1.·,1ahli .. hed in 
r r;mc1. 

In order to markc1 anc l!lohali11.· <"hine'e hil!h
k.lt pr11d11rh. lhl· fir..t C'hincw high-tcch indu,try. 1h1.· 
lntl·rna1i1111al fkvdopment C ·omrany. Ltd.. ha., 
of! iria!ly heen e-iahli,hed in Tulle lnd11•trial Park in 
"'ulhcrn Franre. To hrin!! the produrh directly into 
1k· Furnpe;in markc!, the comp;my \\ill take a1.hi111ta!!1.· 
111 the 'll(ll·rior l"n\ iron men! and prdl·renlial policie' 
offerd hy the park lo develop. produce and 'ell 
< "hine..,e hi!:h- icch produr!.,. With an initial 
in\c,tmcnt of 1.02 million Frem·h franc,, I he r11mpany 
j, lo loni.. 11n dc\dopment, produni.in. and 'ale' of 
'uch high-lerh produrh a-. clel"lronir medical 
i n'I rumen h, c lcrt ron ic m ;1c hi nc T\ and fi Ol' 
rhcmic1I,. <Sour~'l': Chinni' .\nl'llCI' .\"1'1\ 1. 

2:-\ April !•)•I\) 
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.Xi;.m- lan.rhou- l: rumyi fihn: optic cahlc unJer 
constructi.m 

Con.,truction on the .'.21111-km-long. Xian· 
Lan1hou-l'rum4i fihre uptil" cahle trunk line is now 
under way. This follow' upon the re..:ent initial d1.'!'ig.n 
certifica!i1>n conJuct.:d h\ the State Planning 
Commis.,iun and \IPT. The Lan1hou- l· rumqi segment 
construction is h.:ing funded hy an Australian 
(jO\·ernment loan. Cini.._, project investment 1-. 

T'N million yuan. and scheduled operational date for tho: 
entire trunk line 1-. Scpt.:mhcr t•N-t. (Source: 
(ia11s11 Ribao. 2 August 1'>'>-'l 

European Community 

JESSI C'.\tOS prnc.:s., for all European 
users 

The major Europc;m ...:mirnnductor m;111ufac
tur.:rs ha\e agreed lo offer a n.:w 0.5µm proces.'\ 
developed under the JE..,.SI coll<1hor;t1i\e pr~jecl to all 
European users. including. hoth d.:-.ign houses and 
univer<;ities. The proco:s.' i... availahle from SC iS
Thomson \1icroclectronio. Sio:mens. Philips 
Semiconductors. Ci EC Plcs.,o:y ScmirnnJuctor. T emic. 
Maira \tHS. E.'\2 and Alcatd· '.\1ielec. All of thes.: 
companies ha\C provideJ de-.ig.n rule<. that promise 
fa_<;ter. smaller anJ lower power IC~ in !>Uch field ... a.' 
consumer products. tdccommunic;11ion~ <inJ ;1utomotive 
electronics. 

The new proce'' r.: .. ulh from the JESSI {.'\10S 
logic project cluster. JESSI cl<iim" 1h;11 this ha.<; enabled 
European I(' manufacturer' lo c11ch up with thcir 
rnmpetitoro; in Jap;m <ind in the l 'SA. I Reprinted with 
p.:rmis.'>ion from .'frmin111d11.-ror /111cmatio11a/ ma!!a.rino:. 
~plemhcr l'N.\. Copyril!hl l'l'>.\ h~ L1hn.:r.., Puhli ... hing 
C'o .. De' Plo1in.:,, IL. l.Sr\) 

The\ ice-chairman of the Eur11p.:an Commi,,ion. 
'.\fartin Bangemann. ha' said that future ESPRIT pro
!!rammc' will hc tailored lo prndure more commerrial 
re,uhs and product ... 

The new fourth fr;m1e\\ork of project" lo he 
awardeo under th.: ESPRIT programme will "not only 
forn, on technical challen.l!e,, hut \\ill l'n,1are that lhl· 
special artivirv will he notired h\ the general 
puhlic ... 

O;tnl!em;,nn. who i, ,1bo the C ·ommi"ioner in 
chan.:c of inform.i!ion 1l'chnolo1-ty. \\a" 'peaking al the 
l;l!lnl'h of Ciolc.!ru,h. a pov.1.·rful nl·w rnmputer from 
Britain\ IC'I. which u'e' p;1r;11lcl pron·...,ing 1echnolo1-ty 



that \\;L, Jc\ doped ;L, p.1rt of an ESPRIT pn,jc.-t .:alb.I 
EDS. Thc ( ;oldru,lt '\":-.h . .'m i:-. ;1 datah;L~ "'-·n· .. ·r th;1t .:an 
h;1h.· ;L, m;;n y a' 127 I I~ p.:r,pan: R IS(· m iL ropn le'-"'-" 1r_,_ 

(Soum:: l:"ft-t·tro11in Ht•t·klv . .!7 <ktoh.:r 1'1'>.•l 

t"r-.ance 

Frcnch (iuwrnmcnt fund' micro-dcctronic; 

rrnj .. ·cts 

- h!l -

h.1ncc is hdpin!! its companic, lo introduce the 
bi..-..t ..:k.:tronics and micnKircuitry. Th..: u;.i: of 
cu,tomih·d integrated circuits (ASICS lapplicati1,n 
-.p .. ·cific int .. ·gr;1h.:d circuibll in ,m;11l ;ind m..-dium -,i,ro.:d 
firm' will he promoto.:d throu!,!h the Anl!;:r-; Collcgc of 

El.:ctronir ... 

In wop1.:ration with the \tini .. tric' nf Rcscarch 
;ind D.:knc.:. the lndu .. tr: \tini,try h;L, launch.:d an 
Sil million fr;mc programme lo promo!.: lhe spr.:ad of 

micnKircuitry. 

In the p;1.-.;t. .. mall ;ind medium -si/o.:d firm'> did 
n11t u-.c .-\SICS in thcir products because of tho: high 
failure ri,I;. Althou!!h the use of 1hesc dcclronic l·hips 
i-; con-.ilkrcd crucial for thc comp..:titi\·cnc'~ of many 
produri... it was pn.:\"iously confincd pn.:dominantly to 
l;ir!,!c firm' with thc fin;mcc and pcr..iinnd rc4uir..:d to 

dc\dop .:thtomi,rcJ chip' in-house. 

Sm.1lkr firm'. on the other h;ind. wen: anu ,till 
;ir .. · forc.:d lo ha\"l' th .. ·m dn·dopcd lo their <;pccificafion 
out-idc ;111d to commit thcm~h·c, lo huyin!! ,\SICS in 

br!,!c 4u;mt iti..: ... 

Bui often cnou!,!h tho: fir .. 1 attempt fail, hec;iu~c 
thc purcha,ing firm docs no! gi\e preci....: enough d..:tail~ 
of tho: chip·, spccific f;isk. 

Thc Wt.:..,ll'rn Coll..-!,!c of Elo.:ctronic.., (ESEO) in 

Anl!.:r' n11t only offrrs firm' .. pccial training hut also 
mat....- ... a\ailahlc ir.\trum .. ·nts for rompukr·aid..:d dcsign 
;md skilkd pcrsonnd. The ASIC thu' de'i!!n..:d i' then 
made hy the firm ES.! at prderenti;1l price .... 

lniti;1l cxpcri..:ncc shm1., that this arr<10!,!1'm..:111 

can mt the cml of making an A~IC from around 

Fr .'illll.0110 lo ;ihout Fr t.0,11011. 

St;1h.: <.up port f!r;1nto:d under the JE.\SIC ",\ (French 
\cr,ion of Joint Europcan Suhmicron Silicon lni1i;1li\c) 
and Pl'( T 1ProJuch u-.in!! Lkl"lronic ( ·omponl·nhl 
prnf!r;1mml'' ran furthl·r educ..: thc co'h for thl· firm' 
inrnlvcd to around Fr .!11,111111 per ASIC. 

LSH > \I. ould like lo undt.:rtaki: dcwlopnwnt 
;irocr;1mmc' wilh ahoul !fl 'm;ill firm,, ... rarrin!! with 
'f;1ff lr;iinin1•. ;1nll 1·ndin!! \l.ifh d1ip proiluli;on. Four 
pron·"c' .ire on offrr. from lhl· dndopnll·nl of ;1 
,impl1· proc.r.1mmahlc lo!!i,· module- lo lhc dc,icn of a 
n1,fomi1nl :\SIC for ..,l·rial produrtion. 

f-r;m.:c ;1l-.t1 .1a;i.:h._·, l.!r,·;11 imr••rtan.:..: to 

micro;:in:uitr~. l'••!l'n•i;1I ;1prlic".1ti11n' .ire -...· .. ·n. lor 
cx;1mpk. in c;1r m;inuLKllirinl.! IC.I!. mic;,......-n,or' ;in,I 
;1..-tu;1tor-. · .:ontrnl ck·mcnt,. · l1•r ;1111i-kiJ ,\,ll.'nl' .. 1ir 
h;11!.'· de). m .. ·ch;inil·;1I ,·nl'.in..:..-rinl'. ;inJ in,1rumcnl 
nunufacturc (minom1•tor'l. d111nc,ti• ;ipp!i.1n.:._·, 
1irtcllil'..:nt ~n,or,I. m..-di.:inc (miaom;mipub1t•r'. 
micr1•pump,). the f1Mi<l indu,tr~ and 1.:m·irnnm .. ·nt.11 
cnc.inccrinc. (, ... n,or-.). Th..: Fr .. -n,·h '>l;11l.' i-. c.i\ inc." •m..: 
Fr Sil million in fundin!! to nukc micri1l·irc"uitr~ 

;1pplicati1m' and thc rc4ui:-.ill' pr11Jadi11n 1c.:hnolol.'.ic' 
.Kc .. ·-.-.ihk to th..- l'ountry':-. firm' ;t' 4uic"kl~ ;t' P'"-'ihk· 
anJ to tran,latc tho: findin!!' ;111d c'.\p .. ·riencc ~.1inl.·J in 
re~arch fahor;1l11ric' into ...;1k;1hk proJu.:h an,I 

prncc-..,es. 

The \l.ork of th.: C:\RS l:\;1;ion;1I Scicntifi.: 

Rc-...·;irch C..:ntrcl Sy ... tcm' .-\utomation ;md :\n;1lysi-. 
Lahora111ry (l..-\ASI in Toulou-...· i' ;11 thc ccnlrt.: 1•f th.:'c 
dfort:-.. Toc...:thcr with thc 'pcri.1li,1 firm-. -\r11;1 ;md 
Cita. LAAS. w hi.:h ha:-. a!rcaJy J..:\c!Ppcd micrnmdor.. 
and w..:ar- fret: clcctnl't;1tic confrnl clcmt.:nt ... rcccntly 

founded tho: \1Ct T orl!;mi1.1tion. 

lb purpo~ is lo ;t,,i-.,! -.mall and mcJium -,i,ri.:d 
firm' in th.: dc\clopmcnt. m;urnfo•tur .. · ;ind application 

of microcirc;iitr~ producb. 

Franc..: ha' a 'ccond rcntrc for micro.:ircuitry in 
th.: Clod and W;1tch lndthtry T,·chnic.11 C..-ntrc. CETE· 
HOR. in Rcs;mcon. Thi-. orc.ani1;1t11m ha:. ;ilrcady 
d..-wlopcd a piaodcctrir motor .'i mm in diaml'l·:r anJ 
15 mm t;1ll to the production 'Iii!!'-'· Thi' micromotor 
will ho: used not onl~ in do.:k .ind w;itchm;ikin!!. hut 
al-.ti to maki.: micror11hoh. dinic:.11 in,trumcnh ;ind th..: 
like. (Source: .\1JChri.-l1r.·11 f11a .·Im ;mJwm/d. 
7 Jun.: 1'1'1.\) 

SCiS-Thom,on 'ch ur ril111 ch.!J! fartorv n.:;ir 

( ircnohlc 

Thc Stille ·ow n..:J F r.rnl'o- ll.1li.in 'emicondudor 
!!roup SC iS· Thom"'" ha ... proJuu:J !he fir't 211 cm 
d1;im..:1..-r 'ilicon wafcr.., in ii... ( ·rolk, Ji.:\·dopmcnt c..-n1r .. · 
near Circnohk. The ci.:ntrc. whid1 w;1 ... huih joinrly 
.,.,ith Fr.llll..: Tdcu>m al ;i Cl''' of Fr 200 million and 
w h.:r.- ri.:,..-.:r.-h.:r' from Philip' ar .. · n11w al'o work inc.. 
h.1-. in,1;1lkd ih fir,1 pilol pi.lilt pro·.lu,inl.! .!,ll()(l of thi.:'i.: 
wafrr, a month. Th..: c.1p.1l'il~ 111 rh.: plan•, which 
produce' pn.101ypc' for rhi.: m<ain p.1rtner.. Philip ... 
:\k;itd and Thom"1r .. \I.ill ht· n;pan1kd in 1'1114 lo 
4.1100 11nih ;1 monlh. 

SC iS· Thom\lm i' .:n.J,·.1\011rinc. 111 ch.mi.to.: from 
l.1h11ralory · ,.-,1k lo indlhf ri.il · ,,·,1k pr111lm:I ion '" 'min 
,1, po"ihk. the" 1.1rc.i.:1 hcmf!_ 111 rlw r .. ·l!ion of 1.1.(,()(10 
~II lffi w.1ft·r, ;1 month. 11 '.I.ill rn,f ~-l[)(l-4).'iOO million 
to impknll·nt thi' projt·cf. ,\,·,111dinl! to pre·" rcp11rh. 
SC iS · Thom,on 1kp11l;. d1.1ir111.1n l'in11 \brl in1 >It i ,;1id 
1h.11 lhc· corn pan) rould onl;. r.1i't' thi, 'um with lht· ;1id 
of ii... h.1nk'. Thi, would .1pp1·.ir 111 indic.11i.: 1h.11 thl· 



proj .. ·d 10 ..:xp.inJ (roll .. :' in111 a Europ..:;an .:o.:ntr .. • 
pro<lucinl! ;iJ\<tncni C\tOS lcompkm,·ntary m..:tal-
11xiJ .. · ._....micnnJul·•nrl l·hip,. •tnnounc..:J only a y..:ar a~o. 
h;" h .. -.. -n ahandnn .. ·J. 

- h l -

lmk· .. ·J. th..: b1...-,1 Ill'\\" "-'1..'nlS Ill -.U!!!!'-''I that 
SC i\- Thoni--on n•ulJ h..: in a P'"ition to mak..: an 
in\ .. ·,tn11.:nt on rhi, 'c.11..: hy it:-df. Following. th..: Fr..:nch 
( i••\\.·rnm .. :nl. th .. · ltakm ( in\crnm..:nt h;L..; abo approv..:J 
pl.uh to incr .. ·a-...: th..: company·-. t·apit;1I hy ahoul 
SI hillion. \\hat i-. mor..: imporl;tnl. how..:n:r. i..; that th.: 
•• •mpany. which for year-. r..:port..:J only lo~......--.. wa.o; ahk 
lo, h;ibnc..: ih 1•p..:r;1tinl! lioob in !'I'll and ..:\·..:n ib 
,l\·..:rall acnmnt-. in l'N2. in -.pite of J..:hts 11f ahout 
Fr •1 hilli11n. 

Th..: company ;tnnounc .. ·J a 2S. I p..:r c..:nt -.;1(..:, 

innea,..:. a •11.2 p..:r cent incr..:,L--..: in hookinl!s. anJ a 
profit of ahoul S2-t milli1m in th..: fiN quarter of l'N3 . 
.. ·\·i1kntly .;ucc..:..:Jin!!. in con-.olid;uing its strong pn-.ition 
in non-vo•btik· EPRC)\1, l.:ra-.ahl..: pro~rammahl..: r..:ad
only m.:mnrie'I and th.: pmmi-.ing fla.-.h EPRO\t. 

The Croll..:' l·.:ntr.: w;L' founded with a \·iew to 
de\·dopinl! larg..: 115 micron silicon wafers for C\tOS 
;rnd fl.7 micron t.:chnology \\af.:rs for BiC\tOS lhipolar 
( '\tOSI hy th.: end of 111°1.t Fr11m l'l'l-t onward-.. 
( 'rolle-. \\ill abo d..:vdop C\10S with a 03 micron. and 
BiC'\tOS \\ ith a 05 micron. conductor width up to th..: 
prmlm:rion o;tag...:. (Sourc..:: .\'acl1ricl11n1 f11cr 
. ·l11un1!w11dcl. 11 Jun..: l'N_,) 

Fr .. ·nt·h ... ...-mi-automatic iin..: produces muhilay..:r 
c.:r;1mic circuih 

.-\ n<:\\ -..:mi-aulomatic producrion lin..: for the 
m.inu foctur..: of high- J.:n-.ity muhibyl.'r circuih and 
muhichip moJuk' j, nm\ fully operational al the 
SC >REP foci lit y al ( ·hatcauhourg. n..:ar Renne-.. France. 
It u, ... , " low-1 .. ·mpcraturc co- firc<l ceramic (I.TC(') 
t .. Thnolo~!Y and has hecn huilt lo med the n.:c<l for 
dc·\ ir...- ... which have a hig.h.:r rnmponcnt dcn\ily and 
\\ hic:1 ar,· -.malkr. fa,tcr. light.:r and ch..: aper th;in 
..:arli.:r product.<;. 

Th.: LTC'C' technology i, claimed to .:nahle 
muhilaycr circuih to he madl' without the traditional 
cc"I p .. ·nalty a-.<.ociatc<l wirh other intcrrnnn..:ct 
1..:1.:hnolo!-!i .. ·.... L TC'(' off..:r, a low dielectric constant 
( K - .'..1 to K lo\) and a rndficicnl of th..:rmal 
\'\ p;in,ion from .1.2 x l!l. 1' ' - (' to k x 10 ·r. ' (' I hat 
d11,l'ly match ... , that of (;;i,\" and ... ilicon chip". It also 
.:n.1hk, hoth ,idc, of c.irh .. uh ... 1r;1lc lay..:r lo he ll\l'd, 
lilind \ia, to h,· .irrnmmodat..:J, and ~pccially-,hapcd 
circuit., to he produrcd with IC' c:aviric:. inrnrporatcJ 
into th.: •.uh,tratc. 

Thi, line i" capahk of pn•durin).! thc· l'ljllivalcnl 
of up to two hundred rhmhand 2 . .'i x 2..'i in. cirrnits of 
di fkr..:nl lk'i).!n" pl.'r year. Thi~ corrc~pond' to more 
than an annual one million ... quarc inchc~ of high· 

d..:n:-.ity muhilay..:r circuits with an c:-.timat..:d \alu..: of 
S.• lo S-tS per -.qu:1rc inch. 

In ;idJition hl SOREP. th..: partn..:rs in thi~ prnj..:ct 
indud..: the ma1.:ri;1l-. suppli..:r DuPnnl and the indepen -
d,·nt C i..:rman hyhrid m:inu facturer Sieg...: rt. In rnn j um·
tion with the Italian equipment maker Baccinl. th.: 
p;!rln..:rs -.ign..:d an ;1gr .. ·..:m..:n1 aim..:J at demonstrating 
th..: ka-.ihility of L TCC technolog.y for a wid..: rang..: of 
new commercial applicatinns. ( R..:printcd with 
permi-.sion f rum .'frminmtfuctor /11ta11atio11a/ mag.azin..:. 
S....ph:mber l'llJ_,_ l.'opyrig.ht 1•1•13 by Cahners Publishing 
Co .. Des Pl;iincs. IL. t.:SA) 

France pnl\·ides R&D funding 

The French <11.v..:rnmenl ha~ approved funds of 
$-t55 million for rh..: SCiS-Thomson \tic;odcctronic' 
fiv..:-ycar R,\:D programme. Th..: Fr..:nch Ministry of 
!mlustry said that part of the GL'h will he u-.cd to 
d..:wlop ll.25 µm processes. and products such a-; non -
rnlatile memorie-.. intelligent power de\·iccs. and 
d..:Jicated hipolar producl'i. 

Th..: llalian Clovcrnment. ''" the other major 
partner in this Starc-controlbl comp;1ny. is expected lo 
approve an el{ual funding.. A Cil<ih in jcction of 
$1 billion ha.-; r..:cen.ly heen approwd by the 
European Commission. ( R..:print.:d with p.:rmis.<iion 
from Scminmduccor /11ta11ati1111a/ magatine. June l'l'>J . 
Copyright JlNJ hy Cahners Publishing Co., Des Plaines . 
IL. USA) 

l"\cw facilitv for purer gallium <1r-.enidc cry<>tals 

At tho.: hcginning of July 1•1•1_1 scienti .. ts at the 
C ineltingen Centre for Functional Materials (ZF\V) 
hegan opcr;1ting a cry .. 1;11-growing facility uni4ue in 
Europe so far. The centre W<L" founded in I lJ)\11. 

Researchers intend to u<.c the 0\1 _, million pilot plant 
to produce single cry-.tab of the semiconductor 
gallium arsenide. The purity of the crystals will - at 
the c4uivalcnt size he 10 times greater than 
indu ... 1ri<1lly-produccd cry'ital.> The .. ci .. ·ntist.-; wanl to 
paH' rhc way for this scmirnnductor in microchip 
prodU[l ion. 

The ( ioellingcn scien!i,!s arc the first European 
working group lo he 1c .. 1ing the \\•rtical (iradient 
Fr.:e1..: (\'CiF) cry ... tal-growing ml'lhod. which \\as 
developed from the so·c;11led Bridgman method . 

The focal point of the forility is a pipe-shaped 
rrucihk. which i ... surrounded hy an oven. The gallium 
arscnid..: is ml'ltcd at 1,2.18" C and ~ecd<:d with a small 
cry.,tal. Extr .. ·mely slow rnoling ha" the dfecl that the 
ny-.tals grow from the bollom up. The crucihlc wall 
determines tht· sill· and the ~c...-d crystal the atomic 
'lruc·turl' of the gallium arscnidl:. While with the 



BriJg.man method the kmpcra1·1re profile i ... now 
mech;mically orntrolkJ - hy monng. !he Pven or the 
s<unplc - th.: \·c;r work-. with ekctronic;1lly r.:g.ul.11.:<l 
shifting. Thi: ... ;1mple and th.: o\·'-·n ar'-' rigid . ..,., that 
no rn.:chanic;il \·ihration ... di ... turh th'-· cry ... tal growth. 
So for th.: ( iocttingen sci.:ntist.., hav.: heen ahlc to 
grow highly pur.: g;1llium ;m.:nide ny ... tab• with a 
k·ng.th of ahout ."O cm and a diameter of fi\·.: cm u ... ing 
this method_ Thi: goal is a diameter of 10 cm howe\·t:r. 
\\ hil-h i ... alr.:ady standard in inJu ... trial production. 

In paralld .... cienti ... h at th.: Judich R.:s.:;1rch 
Ccnlr.: ( K FA) arc al\l> cxpcrim.:nting with grow in;! 
perfect gallium arsenide cr~.,.;tab. Thi:~ use the 
Cmchralski method. in which the growing cryst;1l is 
g.rown out of the smell. The arr;mgcmenl of c.rucihlc 
;rnJ o\·cn hasically wrr.:sponds with that d the 
( ;oclling.:n facility. How.:\·cr. the ~ecd crystal i ... dipped 
from aho\·c into the smelt and pulled out al con . .;tant 
speed. ( iallium arsenide is thcr.:hy const;1:ttly 
crystalli1ing al the lower cJg\' of the single crystal. A 
still new technique is used to keep mcch;mic.al 
\·ihration ... al a minimum during. crys1alli1'1tion. The 
pulling and crucihlc shafts res! on mag.nctic hearing~ 
whic.·h - hernu ... e they arc contactles ... - keep to a 
minimum any undesirahle \·ihrations while pulling the 
cry~t;11. The .Juelich group is also already ... howing large. 
ni:arly perfect. gallium ar ... enidi: crystal.... (Sourci:: 
Fra11kf11rtcr AllJ:cmcim· Zeilllllf.:. t..t Julv l 1N1) 

:\I iele prc ... ents CFHC- free circuit hoard cleaning 
... ystem 

- h2 -

The han on the use of materials contamtng. 
CFH(\ !chi.irnfluorohydrocarhon ... j from the ... tart of 
1119."\ ha~ made finding. alternative proc.:s.'ies for cleaning 
\Ur face- nwunted printed circuit hoard~ and solder 
frames urgenl. Miele has now prc..,ented an ;ndustrial 
cleaning machine for t hi ... purpo..,e. 

Small and mcdium- ... i1cd firms ari: faced with the 
prohlem that replacing CFHC deaning processes 
pr.:senh technical di fficultie... ;tnd requires heavy 
in\e..,lm.:nl. They need a user- friendly plant that Gill 

he operated di ... continuou ... ty and takes up a minimum of 
space. 

With its IR-11000 wa ... hing sy ... tem, Miele has 
d1.·vclopcd a cle;1ninµ machin.: that uses a -.pray ... yskm 
to clean ."110 to <100 prinh:d circuit hoard' a Jay without 
u ... in~ any solvenh. Rein~ microprocewn·controlled. it 
r;rn he prop.rammed in a variety of way .... 

In hricf, the spriiy ~y ... tem worh a~ follows: for 
ro'in fluxc' and sort \older pa ... tc.., deanin!! lake' place 
at 711 to 7~·· ( '. Each of the four wa~hinp. stage' ll'-C' 

only fresh prede~alinated water. In the firsl phase, a 
non -ionic ~urfactant -ha:-cd dch:rµcnt i, automatically 
added in a rnncenlration of 05 lo 0.7 per cenl. The 
whole proces.,, including dryinµ. lakl·s till to 75 minute.,, 
the JHl: ... ent European form11t havinp. a capacil y of 

7.• printi:d l·irutil ho;ir,k (Sourc'-·: \larl..t 1111tl T, ,/111il... 
I~ \1.1y 1•1•1.'1 

[n\ irPnm'-·nt - fril·ndh T\. \I H · di-..p1 "'ti pl;1nl 
or\.·n-. in lkrlin 

Thl· picturl..' r.1lk-. f11re\\.'r 1111 .. to :' milli1111 
T\. 'cr'-·i:n.., ;111J rompuk·r m< 1nitor-. a year in ( i.:rm;111~. 
These applianre.,_ which rnntain pol:utanb. ;ir'-· 
increa-.ing.ly i:ndini: th\·ir Jay-. at r.:ry din~ firm-.. 

Two enginei:rs from th.: \"icor comp;rny ol 

Koepi:nick. B.:rlin. demon,trate how the variou-. i;b-.-. 
fr;iction-. of .,crap picturi: tu hes c;m he kept !--epar;ik and 
prnces. ... ed. Thi:y haw dc ... ip.ned a plant in whid1 th'-· 
screen., I'"'" not into a !--hrcddin!,! mill. hut inlo thl· 
experienced hand-. of tcle\·i..,ion a!--sem hly \\ o~ker .... 
~ow. '-'mploy'-·es al the pilot plantar'-· stripping Jown 
what they previou-.ly as.,emhli:d. "'\k call it produri ion 
in revcr-.e". say ... \"irnr chief Ri:inh;mJ Schmidtmann. 

Thi: di: ... 1antling pl;mt compri,e-. ;i carou-.cl with 
four station-.. At first. the picture tuhc' arc rem!l\u.i 
and autom;itically rotated into the correct po,ition for a 
scorinµ device. which prcsrore.., the 'crcen ;1t th'-· spot 
where it will he dct;iched with a rc..,i.,t;mci: \\ire at thi: 
next station. i . .: .. between the cone {the rear section of 
the picture tuhe) and .,creen !!la"'· The di,m;1111lcr ;1t 
station two rcmo\e., the cone i;la-.-., in an Up\\ard 
movement like an umhrclb. and c<mvey' th.: part 
containinp. lead to a collection container. Thi: next 
workstation remo\e-. the metallic ··nat ma~k<·. throu!!h 
\\ hich the clectmn he;1ms once had to force their \\a\ 

hdore they could make the phosphor' on t hi: 'n..:en 
liµht up. Finally. al station four. rolatinp. hru-.hc., arc 
ins.:ricd into the now open 'crcrn. loo...cnin!'- th.: 
phmphor coalinµ from the µIa.,., ... urLtce and dr;t\\inµ 
off the two to three !'-ram-. into a colb.:ti.rn \e-.,,eL 

·\fter only four minute,, the indi\idual par!\ ol 
the tuhc ... ha\.: hecn cleanly 'cparated h~ type into 
collcctin;! container\. The l.:ad from lhl· l-.1nc µ(a.,, i' 
-.ahap.cd hy a µlassworks in Sax1my: thl· harium
containin~ \l"fccn gl;1..,.., ~crve.., a ... an in11rcdient for a hard 
huildinµ m;1lcrial called Maµma\il: only 11.0-l p.:r n:nt of 
the former picture tuhe'i, the IWO or three !!f;tlll~ of 

pho ... phor rnntaininµ 1inc and cadmium. h:1\c to Ill· 
di ... posed of ,.., har 1ardou., w a'k. 

Bccau..,c "prnduclion in fl'\l."f'c·· al Kocpenirk i.., 
complctcl~ future-oriented. thl· \·irnr prnn:" has hecn 
awarded a pri1e lor innovation hy the Berlin Senator for 
Trade. 

Dcpendin!! or. 'ncen -..11c. thi-. en\ ironm~·n1-
fricndly di,manllinµ l"lhh hctwl:t:n 12 and 
IX (il·rman mark,. Thi' inrludl·, a proporlion of rhl· 
'cvl·ral hundred ( icnn.rn mark.., I hat \'icor p.1\·, 111 •lw 
gla..,,work' per Ion o: lcad·oxid\· 111.1"' ii 1.1h· .... Thc 
Ko•:penirk company will havc to lake· rhc \rft"Cl1' from 
the whole of (jcrman: to exploil fully ih rcryrling 



c1p;11:i1y 111 hllll it.:m ... p..:r day. Thi' could change if th.: 
Fh:ctninil· Scr;1p Ord.:r were lo contl' into dkcl. .-\II 
kk\"isi1>n ~·h and comput.:r' would th.:n ha\".: to hl· 
1akl·n h;KL The u"e of recycled pil"lur.: IUh.: glass :n 
n.:w ... Crl'l'lh coukl ab.n hring \"icor a lol of work. 
T .:chnil·;1lly. this would pr .. :s.:nl no prnhlems. ewn 
111day. ·H only ... say., \"icor chid Schmidtm:mn. ·.,cn:en 
ma nu f;1clltr..:rs \\ ould agn:c on ... tandardi1e,I k;.d and 
b.1rium oxide aJmixrur.: do ... ag.: ... ··. (Sourc.:: Die lfrlr. 
2.~ r\pril 1'1'1.\) 

. 6.\ . 

Information processing, enh;mc.:d bv -.irtual 

r.:ali• \" 

Th.: fraunhof.:r Society ha' .:stahli-..hed a centre 
for thl· d,·momlration of \"irtual reality. Participating in 
1hi-. in ... talla1ion. which is the only one of its kind, ar,~ 
1h.: fr;1unhofcr In ... 1itute IAO llahour \tanagement and 
Org;mi1a1ionl. IBP and IPA !Production Engineering 
and r\uromationl in Stu1tgar1 as wcll as the l(iD in 
Oarm ... tadl. The F raunhofcr lnstitut.: for <lraphic 
(\imputing. at Darm ... 1ad1 maintains a local prescnlation. 
infnrma1i1m and karning. cenlrc especially for smaller 
and mid - ... i1e husinesscs. 

\"irlual reality marks a new po!>.,ibility for 
und.:rstanding hetween man and machine. The user can 
hy mean ... of monitor. goggles and data glows Jirectly 
C\p..:ricncc thc informalion which is contained within 
thi: computer ... acccs<· rooms and influence directly and 
in1uili\cly the objects and actions pictured thcrein. 
The ari:a of \·ir1ual reality docs. howc\·er. put 
cxlrcmi:h high di:mands on hardwan: and compu!a· 
1ional al!!orilhm ... to make it possihle lo prcscnl apparcnl 
\\orlJ ... oplically. acoustically and lang.ihlv in real 
1irnc. 

St11:h prm:cdurc... arc ;tlrcady being u~cd 

crimml·rcially 10Ja\· lo dt:mon ... trall: and c\·alualc 
rnn ... lrudion plan.... Archill:ctural. city and 
infra,lruduri: planning can thcrchy f:ic m;1dc more 
!!r;1phic \"irtual reality ma:. hclp in inkrior design as 
\h'll a' '' i1h 1hc rnn;:cptuali1<1tion of ;1 product and lhc 
prn<lurlion plan. lnlcrc,!ing area!\ of ;1ppficalion in the 
f111 url· ''ill he 1cli:opcra1ion in medical tcchnology as 
\h·ll a ... \"i.,ual. dri\·ing and training \imula1ion. 

The dcmon!\tration ccn!rc i!\ lo serve as a slarting 
pl.ice for ljUc,tion' Jcaling wilh thc praclical appli.:alinn 
of \irlu:1I reali1y. llcrc. thc tc,·hniquc-, and cxampll' 
applic1tinn ... ar,· lo hi: ha,i:d on 'IClentific lcchni411i: and 
... hown in prarlir.tl ;1pplic11ion. 

In wmmar~. in addi1ion to ll'chnical ad\icl', 1hc 
... l·nil"l'' offered h~ the ccnlre al,o indudi: !raining 
r.:xcrri.,e-.. making lhl' infra!\lrul"lurl' ;i\ailahlc for 
rrc·,1.·nlalion,. ;\l\O ofrl'red arc pl;1n\ for and 
irnplcmenlation of thl'r '>l'minar-.. fr;,,jhilil~ and 
appli,·;1linn '>ludic;. ;_i:> well a' equipml·nl and 'Y'll'm\ 
k'>h. F11r1hi:rmorc. lhl· ccnlrc i., in\oln.:d ll.:lh dala 
modelling and conversion a!\ \Wll a.<. with rhc 

development of !>pecial solutions in th.: area of \·irtual 
rcalit y. (Sour cc: Frank f11rtcr Zcirw:g. 11 \larch 1 •1•1 \) 

JESSI de\"clops du;.ter s\·s1em lo proccs.' 
microchips 

The scmiconductor silicon cflntinucs lo form the 
hasi\ of micro·cleclronics. Howe\·er. the future of dal<t 
processing require:-; additional nc\\ \Cnticonductor 
material-. that will make optical ... ignal procl'"-'iing 
(photonics) possihlc. In particular. thc cfficicm:y of 
data proccs..o;ing l'quipmcnt could he significantly 
enhanced by the use of light within the blue spectral 
region. rather than lhe red light used lo date. For 
example, the storage density of CD disks could be 
quadruplcd by using blue la.ser diodes. and such 
semiconductors would alsn represent m<ijor progres., in 
information technology. metrology. and e\"en 
superconductor memDry units. The lnqitute of 
Semiconductor Technology al the R\\TH [Rhineland· 
Westphalia College of T l'Chnologyj in Aachen. in 
conjunction with other instilUll'S in A:ichen. Bremen 
and Duisburg. is den: loping optoclcclronic light sourc.:s, 
circuits. memories and moduia1ors. The Volkswagen 
Foundation is funding this rcsearch under ils photonics 

programme. 

The basic substances for these new materials arc 
1inc sulphide and 1inc sclcnide. which arc applied lo a 
gallium arsenidc <;uhstralc. lhc cry,talline "lrucrures 
heing retained. One interesting aspccl of lhcse materials 
is that they frequently possc'' unique physical 
propcrtics. The prinripal method hcing used hy lhc 
Aachen researchers lo pmducc 1hem '' epitaxial 
dcposilion of the dcsircd layers hy organomcl;illic g;i:-.· 
ph;1sc cpilaxy. 

In the project funded hy lhc Volkswai:,cn 
Founda1ic1n, epitaxial laycrs. cnrichcJ hy additional 
doping. will he produced with widc hand gap .... and 
their slructural. oplical and elcctrir;il propcrtics will hc 
charactcri1ed and oplimi1cd. The lcchnic<il prohlcm ... 
that have ''' he sPlve<l to producc \uch heterostructure' 
arc immcnst:. and intcnsi\c ri:scarch i'> hcing carried out 
on them throughout the world. For namplc. to de\ clop 
new oplodeclronic componl·nl:-. using •1uantum l'ffecl.s, 
the junction her ween two scmirnnduclor laycrs must he 
alomically sharp. Thc laycrs nlU'>I he le!\.s than 
I nm (ll.!lOOOOOllOI m)lhick.andni:w!cchnologie ... must 
hc de\cloped fr'' doping. i.c. lhc largcli:d addition of 
de.,ircd impuritic. · in 1his r;is,., nilro1.tcn and gallium -
lo modify thcir clcctrical propcrlii:'>. Vcry \lighl 
q•1an1itic!\, of I he order of I: IO.OIHJ,000. arc often 
,ufficicnl. This n:•carch aim., to achinc slrurture' for 
modulalor.,, •:lc·:lro· luminc.,ccncl' Ji11dt:\ and la .... cr., 1hat 
Gtn he u ... t·d "" photnnic and 11plockc1ro11ic r11mponcnh 
in lhc hluc ;ind ulrra\"ioll'I '>pcclral rn!ion .... 

,\,it i-. parlicuhrly difficult nol onl~ lo produce, 
h111 abo to d1.1racfl'ri1c lhl''..: nrw ... cmiconduclor 
hclcro\lrt!clurc~ with prcc:sion. oth..:r n·-.earch tc;11m arc 



;ibo inrnh-ed. X-ray diffr;11:tion and Raman and 
infrared mca.,urcmenl G1rricd out al the Aachen 
R\\TH\ l'hysic.. ln'iiilutc arc making major 
contrihutio!1~. lo expbining the structural ;ind eb:tro
optical properties of layers. Brem.:n L: ni\ersily is 
in\·estigatir.g high-excitation and non - linear e ffccts on 
the sets of byers produced in Aachen. These studies 
pro\'ide the h<L'iis for understanding and optimiting 
layers and optical circuits. A new proces' for 
ch.iracteritins th1.· interfaces is und1.·r dl·\·clopment at 
the Institute of Ekctrical Engineering M;1teri;•ls al 
Duishurg l'ni\'ersity ;md is being tested on the m:w 
hcterost ruct u res. (Source: T cc/1110/ogie- .\'aclrridzct·11. 
2'1 April JIN.') 

India 

lnitiatiws in artificial intclligcnu: 

In 1'186. the Department of Electronics (DOEJ 
sponsored a nationwide initiati\'c on knowkdge-hased 
computer systems (KBC.~). This project. supported hy 
a $5 million grant from the United Nations 
De\'elopmenl Programme (UNDP). was spread among 
seven nodal instilutiom.. namely. NCST (l'ational 
Centre for Software Technology), TIFR (Tata lnstituk 
of Fundamt.:ntal Rest.:arch). C-DAC (Cenlrt.: for 
Devdopment of Ad\·anced Computing). llSc (Indian 
Institute of Scit.:nce). llT-M (Indian Institute of 
Technology - Madras). ISi (Indian Statistical lnstituk) 
and the DOE. 

The topics taken up included human-aided 
machine translation. intelligent information relrit.:\'al. 
optimum rc..,ource scheduling. computer \'ision. pallt.:rn 
n.:cognit ion and image proces~ing. speech recognition 
for Indian languages. parallel computer archircc
lurc. narur:!I language turoring and medic;il 
diagno~is. 

The fiP;t phase of the project is coming lo an 
end. The national convention of the Computer S<Kict~ 
of India held in Romhay. rcccnlly provided an 
opportunily lo rc\'iew the accomplishmcnls. II was 
encouraging lo learn lh<•t ..,c\'cral packages ha~.ed on 
arrificial intelligence (Al) ha\'c emerged. 

llT-M. f11r t.:xample. has. in associalion wilh 
SI. .John\ Medical Collq!e. Hangalore, dc\'dope<l a 
diagnostic and referral ... ystcm, for moniloring the h..:alth 
of rhil<lr..:n in rl·molc villag..:s. II i'i now hcing lri..:d oul 
al Solur village near Bangalore. Another cxpcrl syslcm 
ha'i hccn dc\'clopcd for faulr diagno..,is of rnltal!i: 
st,1hili1crs, I h..: dicnt hcinµ. Alacril y Found;•' ion. llSc 
has tran..,fcrrcd to Advann·<l Technology .._, , .111 

cxpcrl .. y ... 1..:rn to confiµ,uri: PC\ in parallel. 

('- DAC' has come our with a 'ii:ri..:s of in1.:lligcn1 
1utoring syslcms for diffcrcnl Indian languages. I !sirw. 
a multi-media mode (slill pictures as well <t'i ..,pccrh 
interface), they arc hascd on the proven intelligent 
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strategic learning model ;iml <irl· ;:4uipp1.·J with a "..:rie-. 
of interacti\'c ..:x..:rci"e'. cultur;il not1.'"· Ji.:1ion;1ry. u,;ige 
clue.., and narr;itive .... pronuncialinn .111d .1rticubtion 
<L\.'iistancc and ;i hypertext en\ ironm1.·n1 for 1..:-.,on 
hrowsing. II .. imult;rncou-.ly play-. th1.· rnk· of a lin!!ui~t. 
a psycholog.i..,t and a nitic - thus ... imubring a hum;rn 
lutor lo the maximum po-..,ihlc ..:xh:nl. 

The 'l'ST has hc..:n working Pn two real-life 
project.' in th..: r..:.-.ourcc sch..:duling domain: Pne on 
scheduling ;iirline flights f!lr Air India on 1h..: h;i-.i" of 
traffic dcmanJ ;ind the second on ... d1..:duling oil tank..:r" 
for Indian Oil to <listrihule produch to the various 
Indian ports. It i-. hcing fid<l tcst..:d. 

In gcn1.ral. rc..,ource scheduling u ... ing purely 
algorithmic m..:thods is a computationally inrractahlc 
problem. The \,1.'il majority of real world problem., 
invoh't.: constraints that arc usually hard to model wirhin 
an Opcralions Research (OR) type of framework. To 
use any algorilhm for mathcm;itic;1l 11ptimi14lliori .... ome 
constraints will have lo he ... implifie<l ... ignificantly or 
even completely rclaxc<l. Bur thi-. can lead to 
movements lh<it arc unacceplahle lo the u ... er.., and the 
entire schedule may hccomc usd..:s\. 

In lhc Al approach used hy :\CST. a rnn ... rraint
conlrollc<l heuristic tree ..,c;irch is u-.cd "" thc hasi.., for 
lackling the prohlcm. Thi-. merhod Gtnnol guaranlcl' 
globally optimal solulion.., hut can offer near-oplimal 
solurinn-.. This is prcferahlc r.o cxad ... olurion ... lo o\cr
...implifil·d version., of lhe prohlem. 

Besides near-op1imi1<1tinn. other hcncfii... of th1.· 
Al approach include s~·srematic and yuick ,chedule
making. reduction of po .... ,ihlc hum.111 errors ... uch a.., nol 
U'>ing updalcd dala and the ahiliry lo rt.:'ichcdule 
movcmcnr... fn.:quenlly. taking into <1Lcoun1 change., in 
lhc real world ..,ituation. The m;ijor -.trcnglh of lhc Al
ha ... cd approach is the flcxihlc knowbl!.!e n·pn:,cnlalion 
provided. This make.., mo<lificalion to -i1rh knowlcdg..: 
ea..,ier to h;ndlc. 

Anolhcr inh:rc..,ling Al- has..:d parbl!e de\l:loped 
at '.\i('ST i ... a lcxl rclrio:val s~'>lcrn \d1ich can he lhcd to 
index. archi\'e and rctri..:\e lcxl ilcm' ('>tand;m) ,\~( II 
lc.~I file or WS file) in an inll'llil!cnl. l·l ficicnl and u .... ..:r
fricndly m.inncr. Ir i' 11.,cful lor handlinl! larl!c 
datahasl''i of lex I in form;:I ion \\ hid1 i., un'I rucl ured or 
loo.,ely '>lru•·1urcd. 

The 1\I icchni4uc' U'>ed indudc ranonicali1<1lion 
u'ing nwrph11lol!ical analy'i' and '~ nonym li,h. Thi.., 
allows intuit i\'c, nmn'pl -ht1scd rel rie \al of informal illn. 
II aliow., lhl· admini,lrator to l'rl';1tv \ariou' d1Jmain, 
(dalaha'c'). Each domain '"n h;1\\.' \;iricnh catcgoril·' 
and .,uhcatq?,ori.:,. ·1 he admini'>tralor can tailor lhl· li,I 
of \lopv.ord.,, l·ommon phr;M·., and'>\ nnn~ Ill'> for l'ach 
domain. [\'cry conlcnl v.ord in l'\l·ry lnl ill'm j, 

lrcalcd a., a keyword. The qucrj for rcllit.:\al j, 1!i\l·n 
in lcr .ns of v.ords or phr;l\c.' of inlcrr,I. '>pl·ci finl a-. ;m 
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.1rhitr.1n Bnok;m .:x;m:-..,ion. indudin!! lo!,!ic 11p .. ·ra1<1r.., 
,ud1 a-. --''D. OR anJ 'en. 

.-\t th..: TIFR. c11n,iJ.:r;1hk pro!,!r, .. ,, ha-. h.: .. ·n 
m;1J..: Pn '1'<.'1..·d1 r,·c11!!nitiun for lnuian l;mcu;t!!L'' thin!! 
n;1tur;1l Ltn!!u;t!!L' umkNanJin!!. Th..: DOE h;L, 
di:\ dop,·d ..:xp.:rt ... y ... 1.:m ... for incom,· -tax a-.......:-.. ... m.:nt 
r;1,1..· rdri1..·\;1( ;ind r..:J.:ploym..:nt of ( i1n..:rnm.:nt 
pa-.onnd \\ho ha\.: h..:com..: r..:JunJ;111t or -..urp(u, 
du.: 111 ch;1ll!!•-'" in polici1..·-... ISi h;i-.. J .. n..: -..i!!ni fic;mt 
\\1>rk on u-.in!,! Al for .:xtr;u:tin~'. information from 
'at..:llit..: 1111;1!!..:ry ;md fault ;m;ih-..i, of print..:<l circui! 
h11;ink 

B..:-.iJ,., appl;cation pack.I!!.:-.. th.: KBCS pro!!r;im 
h"' al'" in\·oh.:d con,i<l..:r;ihk li;1.,ic r,·,..:arch ;inJ 
dnd11pmd1t o! . .-\I ... hdb .. ..:mli..:JJ;ihk <.'xp.:rt ... y ... t.:m 
,1i...i1, ;tnd 'Y'km ;irchit..:ctur.:. 

Fnthu ... .:<l liy th<.· succ..:-..-.. of th..: fiN pha ..... · of th.: 
pn•!!r;im. th.: DOE i, l..'<t!!l..'r to launch th.: -..:rond ph;i-....:. 
Th.: hud~.:t for th.: ... ..:con<l pha ... ..: i ... .:xp..:ctcJ ro touch 
R-.. IS cror.: .... \\hik th.: fir ... t ph;i-....: in\oh.:d an ..:xp..:n
ditur.: of 11nh R .... S croro:-... Thi, tim.: l''.\DP will not 
h,· in\oh1..·d ;111d all th.: funJ, will han: to hi: found 
from within India. So. tho: focu ... in th.: ".:.:onJ ph;1-.c 
\\ill clo ... dy inrnh..: th.: inJu-..rry. (Soun-..:: Tire fli11d11. 

I D.:c,·mh,·r 1•1•1_-:.) 

Ireland 

An ;irtificia! \''ion -.y-.1,·m thal ran re.:o!!ni/..: 
,hap<.'' ;ind \·olum..:' ;malo!!ou" to 1h..: human ey.: ha, 
fle.:n Jnclop.:d hy a r..:,.:<trch k<tm from Hitachi·, 
Lurnp .. ·;m lahi;ralory ;inJ Trinily Colle!!..:. Duhlin. 

I 
Th1..· r..:,earrh..-r, u,..:rJ opto·..:kl"lronic lechniljU..:-. 

roupl.:d \\ii h com put..:r-. and n.:ural n..:I work... l1Hk\clop 
lh..: Dublin Ey1..·. r\rcordin!! to it' im,·n1or .... lhe Ey..: i' 
1h1..· fir'I dnire lo romhine lh..: lwo tcd1:iiqt1<.'' lo ne;1le 
;1 'orl of ,·kr1ronir-rhip-ha,ed hrain. 

Till· 'Y'll'm. d..:'i!!n..:d In lhe learn' ol 
l'rnk"or' .I. I kcarly ol Trinily C11llt:)-!l··, Phy'il' 
lkp;1r1nw111 and l'.1ul lloran of lhl· Duhlin HJlal'hi 
I . .1hmal11n ( 1>11 I.). l..:arhc, rohoh to r<.·ro!!ni/e 11hjn·i... 
much m•ll,. r;1pidly lhan currcnl 1..·krtn1nir· \i,i1on 
'hkni- d1>. Th,· 'hkrn ran. for in,1;inr..:. di,1in!!ui'h 
h\°l\1n·n 11\11 mrnkl, rq.!ardk" of 1h1..·ir pmilion or 
n11•\1·nwnh. 

Thl· r1..·,e;irdwr' "'Y thl· ... y~,tcm i ... ha,nl on u'in!! 
ph·il11n. ralh1..·r lhan dcrtron. tr.m,mi ...... ion compu1.:r .... 
l11r 1h.11 j, thl· only way lo ... ufficienlly 'p.:nl up lhl· 
.111;11\'i' of mminl!. .. hap..:' and •ihjcrh. The thl' of thi, 
11 p1..· of l·quipnwnl in Lir1orie,, v.hl·re lhl·r1..· ;irl· 111;111y 
'"h"" .111d whuc .11110111.11nl ll·hirft-, l!.l'I .1ro11nd 
1hr1111µ.h l'krlronir 1 j,ion. i' r1Hi...id1·r1·d nn1..· of llw mml 
oln inu' .1pplir;1I iorh of I he new 'Y 'km. 

But lhl· Ey..: would ;1L'o imprmo: .,rx:cJ of 
..:xn:ution in m;.my otho:r fidJ,... 1111lahly ma,,i\·d~ 

para lid compu1..:r' (a ~,·rio,:,.. of ,..n1;1ll l·11mput..:r., orx:r.iting. 
-..imult;m..:ou.,(y l. homting. it to th.: 'f'.:..:J of light. Th.: 
Dublin r..:....:an:h..:r-. aL ... i daim th.: irn,·ntion could hi: 
appli..:J in man -machin..: int..:rfacl·'· which it would 
hum;tni/e hy ..:nahling machin..:-. lu r..:wgnt/l' facial 
..:xpr..: .... ..,hm-... 

Th.: J..:\·dopm..:nt of thi' 'Y'km in ju,1 thn:.: 
\.:;tr-. i-. th.: mo"t danlin!! a..:hi..:,..:m..:nl of th.: 
wllahoration bctw..:.:n DH l ;md Trinity ('olkgc \ 
Phy-.ics D..:partm.:nL The study. 1\ hi..:h w;L' launcho:d in 
l'ISS. aim..:J 10 cxplor.: sy,t..:m' that mi!!ht kaJ to a new 
!!l..'neration of compull'rs ah!..: to function lik..: human 
hr;iins and to r.:plac.: rom,·ntional wmpull'r-. in th.: 
tw..:nly- fir-.t ei:ntury. (Sourc.:: A.FP Scit'frcn. 
l'I \fay I •111.-:.) 

lsrm~I 

brad rnnsid..:r-. LCD inJu,lri.il ha,,· hid 

1-.r;id j, con-..ido:ring .:mharkin~ on a s:;oo mili:nn 
na1ional programmo: lo d..:wlop a liir!!..:-pand acti\c 
matrix colour liquid crys1al di-.pby (LCD) inJu ... 1ry. in 
rolblioration with an a-.. wt undl'l.:rmin..:d int..:rnational 
p;1rlno:r. 

Th..: mo\c would h..: run by a rnn ... ortium led hy 
Elhit. 1,rad\ kading high t..:drnology company in 
indu-..1rial. mi:dical. <lden..:i: and rnmmuniraliom 
ekctninic-.. 

Elhit. h;1,..:d in llai fa. and ih p<trenl hold in!! 
romp<tny Elron El.:rtronic lnJu,lrie,.. ;1r..: 1..:atling th..: 
c;1mpaign for a go\i:rnm..:nl- h;1d • ..:J prngramm.: lo 
....,1ahli-..h an LCD inJu~1ri<1l has..:. Th..:~ argu.: that flal 
pand Ji,pby' ;in: ii k..:y 1..:chnolo!!y \\ hich hrad mu'I 
ha\e. hut ;1cknowlcdg..: that 1 ... r;id 1\ ill nol hi: ;1hk lo 
hr.:ak into lhe LCD hu ... ine'' abn..: and ar..: lookin)! for 
inl.:rnalional parlni:r.... (Sourt·.:: F/arrmrirs lfrl'kll'. 
I D..:t.:mht·r l'J'J.') 

An f,radi company ha, tk\dnp1..·J a tlat;1 
,·ompr.:"ion ~.y ... i....m whirh mak1..·, ii po"ihl..: lo prinl 
I \lh~k of digilal information on ;1 'ind..: ... h.:d of t\4. 

rhe Ji!!ital informalion i, r1..·pr..:,enlt'tl a ... ;1 
JMll1..·rn of doh that ran h..: prinh:d upon the papi:r. 

:\l'wrdin!! lo Dr. Kafri. ol J onkrh, whirh 
d.:\dop..:d 1he ll'rhnolo!!Y· 1hi: wid of hlark and while 
'lJllare' r..:pr..: ... ..:nt ... comprc,,eJ daloi: hl;1rk i, a"()" and 
1\hi1e "f". The 'Y"'lcm can gl.'I mer half a million dol.., 
on .1 p.11-!e. Thal i.., the e411i\akn1 of 20 kyht..:.., of raw 
tLila. hul hinll·rh u ... e~ .IPECi ro1111ire"ion lo inni:a'..: 
I he amount of pirlorial in form.11ion I\ hi,·h ran hi: -.1ornl 
hy .1 farlor of :"0. 



Thi.: ')"h:m will print up to 2 khy11.·, of 
information 1in a -.marl card and Font..:l·h h;b alrc;uly 
d1.·\"do~·d a ... m;1rl ··ard r.:a1.i.:r. 

Th..: 'Y'km h;L, 0...·1.·n J..:.,ig.ned lo work on fax 
lek·phone line.... ;tn<l h·.:..:.m.,t.: of 1h1.· likelihood of 
tran ... mi,,ion amr' a four lo 011e re<lur.<l;mcy i' huill in. 
Each At shed 1.·;m ht1IJ four \\:r,ion' of the ,;ime 
information -.ii if p:.irt of th.: !ran ... mi,,ion i ... losl !he 
im<1g.e l·an •.till he r.:cm.:r.:<l. The comp;my cbi:m th.: 
... v-.lcm ha<l a 1111 per cenl succ.:s.' ratc on ih.: 1,radi 
tdephon.: ... y ... tcm. (Source: Elcctr011ic; lfrt•kly. 
27 Ocloh..:r l'l'I.') 

Thi.: prototype of a g.a., ....:n ... or 1ha1 J.:tecb ... m;11l 
4uanti1ie., of carhon monoxide and m.:a.,urcs one '4uare 
millimelre ha' heen <le\"dop1.<l hy researcher-. al ('!SE 
(Cenlre for Data. S1u<lics and Experimcnlalion). 
01or<lina1cJ hy Fulvio Parmigiani anJ by the l:ni\"er<,i1y 
of Rn:-.ci;1. The device con..,isb of a thin scmicon<luctm 
film in ,t;mnou ... oxide. <loped wilh iron anJ produced 
hy the '•line tcchni4ue used for micro-electronic com -
pon1.·nh. Th..: gas ahsmhe<l hy 1he porous surface of the 
... en ... or aher' the electrical con<lucli\·iry of th..: mataial 
and ;1 .,mall electronic circuit "translate..;· 1hc..,e 
\ariation.., into numher ... for analv ... is or for alarm 
-.\ ... tems. 

A prolol yp..: h;.., alr..:;u.I y hecn dcvdopcJ for 
carbon monoxide. a toxic g.a., which in .,mall 4uantitic., 
(II.Ill per n:nl in 1he air. eljual 10 llJO pari... per million) 
r;1u-.e., headaches and hccomcs fatal within two minules 
when I .2S per cent is prc.,enl in lhe air. The sen.,or. 
\d1ich dclcch a minimal 4uantily of g.a.,, a!> small a., a 
few par!., per million. l·an abo h1.• u.,eJ for <lclccting 
or her g.a'c'. 'uch a\ nitrogen oxide'> and methane or for 
dell'ctinl! ourhr...:ak' of fire'>. Th1.· de\·;ce i.-. al ... o to he 
used for 1.:nvironmenlal monitoring: due to ii... small 
dimen ... ior.•,, a per,onal I!"" and pollution warning 
')'lt.:m, the .... 1me site a'> a cigarelle packet. could he 
pro<lun:d. It will take 1hree more :car., for lhc '>ensor 
to he produn.:d on an indu.,1rial scale. (Source: A.\'SA. 
IH !\by l'l'l.1) 

Japan 

FedL·ralion of !l.1irromachine Technoloi,iy 
launth1.·d lo ~xrhan~L' in fnrm;i1ion anJ cmpon,or 
inlcrnalional meclin•'' 

A Fnkrarion of \firromarhirw Technology ha., 
hcen launrhed in order lo unile \Miou' organi1;11ion\ 
involwd in thL· re..,c;1rch of mirromachinc'>. Al !he 
41h lndll'>lrial Mirromarhine Exhihil. more lhan 
~~ organi1;1lion.., con'>i,1ing of rc,earch and indthlr~ 

group' ha\\' reached an a1H1.'L'm1.·n1 10 cooperalc in 
inform.1tiCJn L''<Changc and '>ympo,ium•,, 
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lncluJed in !he h:Jera1i11n .ire mi.-rom.1L·hin,· 
re-.e.1n:h !!mup-. from Tok\o ;mJ '.';1!!")·'· the 
mho1ic-. mechatn1nir' Jcp<1rlmen1 ;mJ t\\o 01her 
d .. :p••rlmenb of the fapan So,·i..:ry of '.\kd1;111i1.:;1l 
En~in.:ers. 1wo commillee ... of the J;1pan St1ci1.·1y ,,f 
Elt.:ctronics. 1he fap;m Roholic;. StKil'ly. anJ th1.· fap<in 
St1ciet~ for .-\rtificial Organ-.. The \ticn1m.1chi111.· 
Cenlre will .. en1.· a-. their headljU;1rll'r .... 
:S;1om<L'a '.\abjima. 1hi: Direrlm of the ltum;111 
Eng.in.:i:ring. Re,e;irch Centre al Toi. yo l: niver-il ~. will 
-.cn·e a.' the Chair. 

\' ariou-. group-. ;mJ comm illc1.·s h;I\ ..- h1.·.:n 
engaged in the research of micromachinc ..,lructurc. 
h;L..,ic process 1cchni4ue .... control-. and rebtcd tcchni4ue, 
-.im:e 1h1.· l'>Slls. In 111'12 the \1 icromachinc C1.·n1 r1.· was 
foundl.'J under the guidance of \11TI. l'ntil now. 
h1•WL.'\L.'r. the µroup\ working. in<l1.·p..:ndl..'nlly of 1.·ach 
olh.:r bckcd coordination ;md pre-.1.·nt..:d '>)mp• ''ium 
..chc<lulc conflici... and repc1i1ion of lopi..:s. ;1rrnrdin_!! 111 
'.'akajima. Onl· of thl..' rea ... on.., for or!!ani1ing. the 
Fl..'dcration is to prcwnt such communication" problem-.. 
The group j., planning to cxch;mgc information on 
developments and rc'>carch in micromachine' lhrough 
1hc Federation. while rccogni1ing the uni4ucnL'" of 
other mcmhcrs. Individuals can also participate through 
the Micromachine Research (iroup. The Fcdcralion 
will hold an international conference on mirromachinc 
'>ystcms in JIN4. (Source: .\'ikkci Scmgyo Slri111fr1111. 
22 April l'N.1) 

lnlcrnational Coopera1ion Centre for encri,i\ 
conscr\"alion. new enl'r!.!\' technolo&" tran..,fcr '" 
dcvclopin~ counlrie., 

The New Energy itnd lnJuqrial T crhnolog~ 
Dcn:lopmcnt Organi1a1ion (;"\EOO) will opl..'n an 
"lnlcrnat!onal Cooperalion Centre" on I Oct11her l'l'l.l to 
promote tran.~fcr of energy con.,cnation and nev. 
energy tcchnologie~ lo dndoping countric,. '-.;EOO 
will .~ct up a represcntalivc offic..: in Bangkok e ... p..:ci.1lly 
for technology tran.,f er lo .-\SEA'." ( A'~•Ki<il ion of 
Soulh-Ea:.t A ... ian :--:a1ion'>). A~ pan of its effort to d.:al 
wilh glohal environmental prohlcnh, :-.;FOO is focu,ing 
on lcchnological cooperation with <le\cloping countri..:, 
wh..:re lechnologic~ to cope wi1h 1.:11\ ironmenlal j,,llL'' 
bg. 

The International C'ooper;rtion C..:ntre will 
condul't rc.,earch on oiJ-.,uh,tilutc enL·rgy technology. 
'uch a' pholovohaic genera1ion and dficient l..'ncr!!.1 
con ... 11mp1i11n. "' well "" training. They will focu-. 
heavily on widc,prea<l U\l' of dca11 u1al lechnology 
1hrough which rnal i-, pror.:.,.,cd lo .:mil 11.:.,., pollulcd 
ga'>. 

Many dncioping countrie.., arl· u ... ing coal- firt:d 
powl·r plant-,. Thu-, rnal con~umplion i., higi1 and h;" 
hl'rnml' a major cau"· of arid r;!in. fk-.11lphuri1;1tion or 
dl'ni1ri1<1lion equipmrnt i-, hard!~ 11'>..:d in lkvcloping. 
countric~. 



- h7 -

Thl· B.1n!!l..11k n:prl·..,l·nlali\..: office: will 
irn l·-..1i!!;1k .111d colln·1 in formal ion r..:!!arding. lo.:rhnolog.y 
tr.111'kr 111 :\SE.-\'>;_ 'EDO ha-.. ;1lrl·ady h..:!!un joint 
rl-,l·;1rt·h \\ ith a lrn:;!I g.ov..:rnm..:nl org.ani1;1tion in 
Thaibnd on photovoltaic pow..:r g..:n..:ration. (Source:: 
\'1/..l..1·i Sw1g\·11 Shim/11111. 7 Jun..: l'l'l_\) 

Ru .... ia 

R u ...... ia i-. lo prm iJ..: St •l(I mill ion of St;1t..: aid 
for ih ..:kctronic... indu-.try this y..:ar in a 
pro!!r;1mmL' approv..:d hv Prl".;,id..:nl Y..:h-.in and th..: 
Supr•:me So\ i..:I. 

Priori!~ will g.o lo th..: micro-d..:dronic' fidd .ind 
1< 1 prog.ram me-.. for the com·er ... 1on of military 
produrlion into commerci;il work. 

Z.:kno!!rad. -W km from \lo-..cnw. is known 
l11c1lly ;..., .. Silicon \"alley·· where ;1houl a hundr.:d new 
co111p;111iL·-.. ha\..: h.:t·n ... ct up -.ince the ... tart of 
pl·re-.troiL1. \fuch of th..: gon·rnment fundin!! will go 
111 thi-.. rl·!!ion. It wa-.. reve;ikd that Rm .... i;in companie ... 
cin produce: a 11111 mm waf.:r for only S-'.'i. whi.:rea-. the 
t·qui\aknt rn..,t in the Wi.:-.t i ... -.ome S2.'i0. (Extracted 
\\it h p..:rm i ...... ion from .'frmicmu/111"111r /111cmatim111/ 
mal.!a1irn:. JunL· 1•1•1.\. Copyrig.hl l'l'I."\ hy C ·ahner-. 
Puhli ... hin!! Co .. lk' Plirin..: .... IL. l"SA) 

,\ Ru"ian Sem;iti.:ch. callnl th.: \licrodi.:ctronic-.. 
l11no\ali1'll C ·l·ntri.: t\fl( ") hacki.:d h'. a 70 hi Ilion rouhk 
( C'O million) !-'.o\L·rnmi.:nt g.ranl. i ... heing. -.ct up to 
dl·\elcip all a ... pech of -.uh- half micron micro-ekctr.mic ... 
dn·dopmi.:nl. It i ... '.:.:king rnllahorati\e link ... with lhi.: 
l S chip IVd> rnn-..orlium Semat..:ch and Lump..:\ 
i.:qui\aknt JESSI. 

Accmdinl!. to Paul Si.:thi of lh..: JESSI offici.:: ··Thi.: 
tk-ig.n 0trl·;1 j.., w her..: 1hcre rnuld h..: a big crn1p1.:r;11ion in 
ll:rm' of '~'1..:111 ... knm\kd!!..: - particubrly in ai.:ro ... pacl· 
\\hl·r.: thL· Ru.....,ian, h:l\i.: a lot of i.:xperiencl.... Any 
t·11op.:rati11n hd\\l'C:n \fl(" and JESSI would ha\..: to 
i1\\ohe. '"id Sl'lhi. ·an exchange: of information on an 
L"<lll;t( h;i-,i-..··. 

I .i l..l· "emakch. \I IC· will ha\.: ih own 
b:.1dquarkr' i ndudinl!. protot yp.: fah line:-. for proc.:...., 
dl·\dopmenl. pil111 line' aml 1t:,ting Lirilitie .... 
c .. 11..irucli1tn of th.: hl·adquarler ... huilding ha-.. alr.:ady 
h<:1~11n. It \\ill pool th.: Ru ..... ian micm·.:krtronir-, 
ind11 ... 1n\ IV ... I> dforh in matni;il-, dndopment. 
cquipml·nt d..:\1·l11pml·nt and procc'' R&I>. 

Th,· .1nnouncl·m.:nt of the proj.:ll w"' matk h~ 
,\n;itoli~ Andn:n. lk;1d of the Stall' Comm ii kc on thl~ 
lkfl·nrr lnd1hlr\. Th..: Ru....,ian (iovernmcnl i-. 111.:cting 
llH· rnt1rr 'd 11p rmt hut th.: rompanic' in\·olved. 

which include all thl· major mii:ro-.:kctronic" firm,. 
will contrihute the ,t;1ffing. and ong.oing. support. In 
tot;tl mer IOO companie, and r..:,l·arch in,tituk' will hl· 
in\ohed. 

The \llC wa.'\ origin;1ll~ conci.:i\·ed <L' including. 
;111 the former Comecon cnuntri..:-,. '.\ow it i~ confined 
to Ru ...... ian compani..:' and n:-.carch in-.tituti.:,_ It 
follow.., th.: model of Scmatech which coordinated the 
effort of the l"S m;1teri;1b. e4uipm..:nl and 
'emiconductor companie' to di.:\cl1 •r a next -g.en.:rati1 m 
capahility acros-; the tot;1l micro-clectrnnic-, 
food-chain. (Source: Et.-uro11in 11"1·,·kh·. 

2S July 11111_\) 

Taiwan 

Suhmicmn De\ice T ..:chnolol;\ 

The Tai\\an IC indu,try i-. now fairly mature. 
with the leading firms producin!! 11.S-0.h minon ll "-.. 
ERSC>"s !Electronic-. Research and Scr\ice Org.ani1;1tionl 
<.uh micron pt..n is targeting 11..'i micron. for di.:\·dopment 
of lh \1 DRA\b and .J \I SRA\h. Initial dewlopm..:nt 
of 035 micron t..:chnology i, -..:1 for t 1l1l.J- J•l1l.'i. 
Scii.:ntisb al th..: "ational Suhmicron Laboratory will 
cooperate with T-.ing. Hua l'niv.:r,it~ profi.:.,.._.ir.., ;ind 
s..:\eral indu,trial firm<. in n:,earch on 03.'i-0.2.'i micrnn 
d.:,·ice fahrication technologie-.. 

Thi" phm m.:r the next threi.: yi.:ar' will he: 
embodii.:d in th.: following eighl -,uh-pttn ... in lour 
general ar..:a': 

In 1hi.: area of multiby.:r mdal interconn.:cl 
t.:chnology: 

(I) Re-..:arch on appliralion 11f -,d.:rtiH· \\ -C \"I> 
for suhmii.:ron I(",: 

(2) R.:,l'arch on dilfu-..ion hlockinl! layer' <Ti\\ 
and Ti'.\J: 

In th.: oiri.:a of d.:\ire ... 1ructllfl' and Lihric;ition 
Ire hnolol!i.:..,: 

( .. ) l ·-..:of hig.h-en.:rl!y 11111 h.:am implant;1tion 
for RC )\I ma'k': 

(~) Rr\l·;1rch on high·t·nl·rgy ion he;1m' tor 
fahriration of !U~-mirron ;mti-diffu-,.:d· 
profile douhk· well C"\IOS dnic.: ... : 

(11) R.:,.:aH·h on d.:ctron-hl··•"' <lirert wriling 
for dl'\l'lopmenl of !U~-0.2'i-minon .l.'· 
nilt ·and· under d..:\ in·-..: 

In the ;ir~a of p11l~rr~.,1alli1w "i 1hin· film 
1ran._i ... 1or ... (J'l-T,J: 



(:') :\pplil:·.11ion of Tl·T., in hi!=-h·dl·n,it\ 

SRA \h: 

In rh..: ;m:;1 of Si ;ind SiCi..- Ill'\\ m;1r..·ri;il., and 

J.:\"ic..: f;1hril'ation t.:chnolo!,!il·,: 

(.'i) l ·.....- of CB[ t..-chni4ul· h• r.:x·;1rcn Si ;ind 

Si<il· am11rpl10u' mat..-rial... !:!nmth ;md 
J.:\ d11pml·n111f 1-ipnl.ir J..-~ ic..- .... .--\pp!i<;1!i1 •n 
of uhr;1-1hin ;1morphou' film ... in nwnolirhi,· 
minow;I\.: 1c, ;1nJ di!,!ital tc ... . 

(S.1urlY: .\'ari111111/ Scic11n- Cow1cil .\fomhi\. 
Janu.1n· l'l'I.\) 

<"hip d,·,ign, fahrir;11i11n r.:nlr.: op.:n-. 

Th.: '.\;11ional Scil'lll'l' ( ·ouncil h;L' l''l;ihli-.hl·d ;1 

Chip D.:"i!:!n ;mJ L1hric.11i11n C.:ntr.:. which form;1ll~ 

op.:n,·J nn 211 F.:hru;ir~ 1'11 >.~. Th.: c.:ntr.: w;L' huih \\ilh 
th,· followin!! thr.:.: ohj.:l"li\·,·,: chip fahric;1tion r,·aliE.1-
tion. t.:dinolo!,!ical l'X<1min;1lion ;md ... 1uJy. anJ t.:chnn
lo!!Y d.:\·dopm.:nl. ~-nic..--. will h.: np..-n to ;111 Taiw;m 
uni\·..-r,il\ and in ... tilull' ... ri.:nti'ls ;ind r.: .. .:afl'h..-r .... IC." 
indll'-try ... p..-ri;1(i,t .... ..:l.:rtronic, indu,try spl·ciali,h. ;111J 

.:\".:n r,·pr..- ... l·n1;1li\"l'' of for.:i!,!n in .. 1i1ution". Th..- c.:nrr,· 

i... t•quipp.:d "ith an .--\SIC !application - 'p.:ri fie 
inl.:)!rall'd rircuilj dat;1h;1"'· lo .:ncoura!,!l' dom.:,lic 

I<· d..-... i!:!n,-r, 111 mak.: ll'l' of th.: bll''I ll'rhniqul·'· 
(Sourl·.:: .\.mit11wl Scil'll<"<' Council .\fomhlr. 
\forch 111•n l 

High- 'Pl'.:d computini; c.:nlr.: np.:n-. 

The 'ialional Sri..-nn: Council\, :'\ational lfi;.:h
Sp.:.:d (·nm put inf! ( ·..-nlr.:. one of 1h1~ fi\"c m;1jor n;1t111n;1l 

lahor;itoric-.. formally opened for op.:ration' on 
12 Fchruary I '1'1.\. Tht· centre rurr..-ntly ha" ;in 
IR\1 E~'l(l(J(J 'lhll 'upcrcompull'r {opcr;ttin!'- 'j1"l'd 
.:x:rccdin!:! 2 CiFLOPS). a C'nmn C'.\X-tll ""a fnmt-l·nd 
unit. !!raphir' work .. 1;1tion.... and \"arum' o!hcr 
comput..-r-. ;mJ work-talion-.. S...nicc' pro\"id.:d hy lhl· 
ct•nl re arc a., follow,: 

(I) Trainin!! and ron,uhatinn: 

(2) lnh:rrh;m!!i: of knowblf!c and ,·xpi:rii:nr..:: 

f'I ( "ompuLttional chi:mi-.try and mol..:rnlar 
.. imulation: 

(7) :\d hoc -.11pnrompull.'r ll't': and 

. h.'i -

(:..;I Puh(i,hinc .. 1 ,l11<Uml·n1' .111,i • •th, r l'r ini--,( 

rn .Jud-.. 

l. nited ~in~dom 

E< ·1r \Otl'' to m,·r;;,· \\ ith IT:\ 

Thl· Ilriti,h d.:ctronil·, ..=-tuirml·nt ;mJ l'kdr .. 111, 

o>mpon,·ni.. inJu,tr~ '' ,,:t to'!"-'·•" \\i!h 1in,· ,,,jc·,·. ·\t 
it.' :\{;\I, thl· Ek.-tr·•r.il· ( · .. mp1111,·nt- lnJu,!n 
L.:Jl·r;1tion \ oti:d unanin1t1u,h It 1 Jj,,.,(\.: t hl· I'< ·11· .md 

mi:r!!l.' \\ilh th..: EE:-\ 1<1 form a Ill'\\ Ir.id,· .L''-"<'i.11i .. n 
for thi: dcclnmic, inJu .. rn. Th..: Ill'\\ l-1t1J\. \\ ith m1•r,· . . 
than .\00 mi:mfl.:r,_ will hi: •;1lkd Th..: F..-Jl·r.11i .. n of thl· 

Ekctronic' lndu ... 1r~ dTl1. Thl· Ill'\! '1;1~.: i' l1•r Ihl· 
m..:mhi:r-. :if ECIF !11 ,it:n up f11r thl· new h·J,·r,11i1111 
Th..- n..:w h·Ji:r;1linn will th.:n h..:.:11111..: lull~ opa;1tin1ul 
on I J.mu;1r\" 1'1'14. i"our..:.:: Ff,·t1ro11in 11~"·,;.fl-. 

1-l July l'l'I_\) 

IT anJ dcctronic-. lop m;1nufac1Urini; l;1hk 

Th..: d..:ctronic, anJ in form;1tion tn·hnol11!!~ (I I' I 
'l'Clor' ha\l' won ;1 !!lnwin!! l·omllll'OJ.ttion from ;1 
rl·porl which claim-. th;1I the l. ni!cd Kin!!J11m h.1-. fi:\\ 

w11rld cla"' rompanic'. 

The report. \1.1di: in Britain .. ·\ True S1;1!c 11! 
Bri!ain\ \1anufactunn!! lmfu,try. al.,o l;1rni-.h..:-.. th..: 

·quality"" ima!!l' of BS:'7:'11. whi<.:h it 'ilY' appear' lo 
maki: no difference to thi: 4u.1li1y of pr;Ktic..: or thl· 
pi:rform;mcc of ;i firm. 

Thi: ri:porl aim' to t:ri:;11l.' an df..:cti\c h .. ·n,·hm.trl.. 
upon which comp;mil·, ran ll''I how \\di thi:y matrh up 
lo thi: hl''I in th.: world. It 'h11\\l·d th;tl compani._·, 
-.upplyin)! thl· IT indu,tr~ haJ pr;1rtici:' :1ad 
pl·rform;rnc..: 1115 per ci:nl h..-11,·r th.m th,· ;l\i:r;1gi:. 

Thi: dl·pri:-..-.in!! fin.ling 11f th..: r.:port. howt·h·r. 
w;1-.1ha1 ju-.1 2 pi:r c.·nt of Briti'h firm-. could h,· -.;iid 111 
he world dt". Th.: report. which wa' _jointly carrii:d 
nut hy th..: IRl\1 Con,ultin!! Ciroup and the London 
Schnnl of Fconornir: .... i, thi: fir-.( p.trl of an llllf!Olllf! 

'tudy into m;rnufacturin!!. 

l'rofi:.,..-,or ( ·hri' \"o,.-. of thi: L\L ,,1id the an;al~-.j, 

wa., c1rril·d out hy findin!! 0111 w hid1 firm' pi:rform,·d 
wdl .ind which firm' l·mplo~l·d th..: hc'I ml.'lhnd-.. 
Whilt· thi' pointi·d lo a p.tltry 2 pi:r l'c·nt of firm' hcin.i.: 
world da-.... ;1 prnmi,in.l! l;1rf!..: numlwr 11f firm' w..:ri: 
dmc· f;1 ht·in!! W11rld rb''· hi: ·,,1id. 

\oml· of the mort• t·ncmir.1._1!:11! re, ult' cam..: from 
lhl· d,·ctriral anJ i:krtronic-. ,,·ct or whi< h h.1d 
1!11od pr;1t"lir..:' and r•·rf111111;1nn·. The IT indu,try 111 



r .• r t i ' u (., r ... l m ,. ! n I • I r 
~-mph;i,:, nn .-u,(11m.:r' ;in,! 

h •\\ .1rJ, .1lli.inc..-.... t"' •uh·,·: 
II• Jun,· 1•1•1;; 

pr;n,..- f·•r i!' 
1n.:r .... ·:1,1n~ m,,\ \.'.' 

Ff,·,·m :t11.-- II;·,·/, fr. 

Th.: "'·mi,·nnJu.:t.•r m;trl.d m 1h..: l"ni1,-J 
f\.in!!J,1m ;mJ 1h,· R .. -puhlil: ol lr..-1.tnJ j, .. ..:1 for ;1 
!'I.I P'·r .-,·nt ;!f<'\\lh in t•1<1_; ;inJ an ;1JJi1i11nal 

12.1 p.:r c.:nl in I'"'--' ''" lop of l'1'12"s fi!!ur..: nf 
12.: p.:r c..:nl. Thi- 1, th<: pr..:Jiction of rh.: 
S .. :mi.-.•ndu.-tnr \bnuf.1crur..:r,· "''ociarion 1S\IAI. a 
!.'.f1111p \\ ithin 1h..: Ekctronic Compon<:nb lnJthln 
r .. ·Ji:r.11inn hi:.: lahk on p.t!!<-' 7 11). 

Thi: fi!!ur._., h;th' hi:..:n c11mpikd from hoth 1h..: 
21 m.:m h\."r' 1:i· 1h..: S\I.·\ ;mJ n•m - mi:ml'l\:r ... lhrou!!h .in 
in,Ii:p.:nJ ... ·nt mark..·1 an;1I~ ... 1. Ray Amhnr.<: of SC iS 
Thnm•••n \l1cro,:b.:ln•nic' ;mJ c!uirm.tn of th<.' 
S\1.-\·, ,t;tti ... tir, c11mmill..:<.' ~1\·, th;tl th.: -.:mi· 
con,Iuctur inJu,tn h;1 .. wi:ll ;ind truh· mo\..:J out ni 

Th,· m.un mark..:! fore.: i' comput..:r manubc
tu11.:rs \\ho will huy .'ll p..:r c..:ilt mon: -;..-miconJuc1or .. 
1h.m th,·~ Jid in 1•1•12. Th.: Ja1;1 proC<-''-'in!! m;trk..:t in 
Rrit;1in anJ Ir..:IJmJ \\iii O<.' \\orth Sl.:'llll. thi:o. 
h ... ·in!! ..i I p..:r c..:nl of th.: total ;l\·ail;1hk .. ..-mi
cnnJuctur mark..-1. ( R.:prinr.:<l wilh p..:rmi,,ion from 
Sc111in111d11ctt1r l111cr11uti1111ul rna!!atin.:. Jun.: l'N.•. 
Cop~ ri!!hl t•>•U hy C1hni:r' Puhli-;hin!! Co .. D..--. Pl;1in..-,. 
II.. l"S:\l 

1 · nited States of America 

SI:\ m;1p' out n<.'w i;o;1lo; ior l 'S chip 
indu,tn 

In ;s comp.:titi\e call-10-arms. the S...miconductor 
l11,1t1 ... 1ry A ... soci;11ion (SIA) ha' calk<l for J major 
r.:,,1mp of l 'S high t.:cnnology goals for the chipmaking 
inJu..,lry. 

Among SIA\ key point': no new hur.~aucr.1cies 
In exploit !he technology. In .. 1cad. !he SIA ur!!es heller 
u ... e of existing high technology resource..,. in a recenlly
rdea..,ed \\ hile P;iper. 

The road map offer.., the l'.S a way to earn 
"maximum \alue" for ih imntmenl in chip R&O. th.: 
rl·porl d.:rlar.:>. 

The dct;1ikd l'i-yl·ar·plan was mapped out al an 
SIA S..-miconduclor Technology Work .. hop in lr,ing, 
Tl'X;!', II \I.a' hammered out hy 17'1 of !he "top t:S 

"-·mi..-1•nJu.-t1•1 1".-hn .. l••g\ exP'·rr:... 
!.'.•>\<.'mm<.'nt ;mJ th ... · ;u:aJ ... ·mi.- "-'l"lor. 

inJu .. iry. 

lmpnl\cJ •T"1p.:rJtii:n hl·t\•e.:n chip maker .... 
1h..-ir ..:u ... t<'mer-. .inJ .. upp!i .. :r-. to cut tim..:-t.1-
m;1rk..:t: 

..\ .-nmm1,nly unJi:r:-tonJ \·i.:\\ of technolog~ 
n ... ·..:J, ;t.- th.: h;L-.i" for impro\ing l"S 
Je\·dopm.:nt .:ffnrh: 

:\n inJu,try ;inJ !!ll\..:rnment frn:u;, on 
cnlkcti\..: 1.:chnolo!!Y nec·J,: 

Supporl pr11mi,ing n,·w iJ..-a., and in\entions 
thrnu!!h th..:ir ..:omm.:rciJI Jndopm..:nl. 

( im ..:r:tment attenlion to '!up· priority n..-..-J._·· 
... houl<l he .:ncour.1!!.:J. the SIA report abo J.:dare .... 

Th.: SI:\ mad map.., ;inti,·ipal..: a 2511- folJ incrc;isc 
m funclional IC <lcn,ity o\·cr 1h..: next 15 y.:ars. The 
..:onkrcnce focu,cd on 11 tcchnologi..-.. : chip Jc..,ign and 
r..-... t. prnc..:s_, integration. lithography. intcrconnccb. 
mat.:rials ;inJ hulk pmc..::o..s..-.... '-'n\irnnmenlal saf..-ty and 
hc;1llh. manufacturin!! sy-;t..:rn ... manufacturing iacili1ics. 
pro..:c ... , Je\ice -.1ruc1urc CAD. p;1cbging . .:4uipmen1 
J..:-;i!-!n ;tnJ modelling. 

Al th .. conf::rcnc.:. 1he SI:\ tcchnoln1~\" wori.: 
g.rnup iJentifi.:J ;: "'multitude- of t..:chnical oh ... tacb that 
could impact the plan. Fi\.:. howewr. w..:rc t..:rme<l 
polential \how slopp.:r,": 

P;11terning. mat..:ri;1I... and pro..:es.\es for 
d.:\ic.: •Mu-.:ture .. \\ith dimensions hdow 
IL25µm: 

Electrical inh:rconnection ... hoth on and off 
1he chip: 

Electrical test · 1ime. C<l'.t and capahility; 

Design. moJdling and ... imulalion cap;ihility 
for all dcm ... ·nt:-; of IC technology: and 

Software c;ipahility. av;1ilahility and quality. 

If the .. e fi\·c show .. 1opp.:rs ar,· nol re .. o~\ed, the 
r<.'pPrl m•tintains. !he rJ!e of rro!!re ... , will he slowed. In 
the extreme. thc vi.ork !!roup cautiom, failure to 
overrnme these ohsl;icl..-, will \lop prn!!rcss completely. 

I Reprinled with permh.-.ion from .'ii'mico11d11ctor 
/11ta1111timwl mag;s1inc. \fay 1'1'1.\. Copyright l'/!l.1 hy 
C'ahner' Puhli,hin!! C'o .. De' l'l;1ine ... IL. USA) 
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Tahk Ll".K. anJ Eire \brkd 
Millions of S. (\"alUl"S ;111 cnnwri.:J ;11 Sl5S ~fl) 

l'NO 1'19 I 111'12 

Discrete'>: 
\";1lue .\t1.1 .U5 -'~i 
Cirowth · 7.S'; h.h'; 

IC "s: I. 79.~ 
\";1lue l.K\'\ 2.lh5 
(irowth 2.5'·; 17.~"; 

Total: 
\"alue 2.157 2.173 ~.5~~ 

Cirowth n.r; 1 h.1 '·; 

\"Ill. Al'.TO\IATIO' 

Toho Institute of lechnology n:-,earchi:r., 
dndop micro· rohol 

The r.:-,carch group led hv Profc"-'i<>r., 
l1A;io tla~a:-hi and ~ohuyuki lwilluke al the Prn·ision 
T i:chnolo!,!y Ri:si:arch Cenlri: of Tok yo ln-.1i1utc 01 
T i:chnolo?-Y and Kansei En!,!ini:erin!! h;t-. Jndopi:d a 
miniature rohot which mow-. frl·dy in<.idi: ;1 small tuhe. 
It i-. expecti:d to he used <L' an in ... peclion rohot in small 
!!••s lini:s and wati:r pipe., in hou,i:s. Othi:r type-. of 
rohoh h;i\i: hn·n U'>t:d in sewi:r pipe., of ",,. ! "fl mm 
in diamder. hut this rohol make., it P""-'ihle for the fiN 
ti mi: to in,pi:ct luhing-; nol only a ... small iL' 20 lo .\0 mm 
in diameter hut with hcnd< ... •I() dcgrcl· dhow., and l '· 
... h;ipcd turn,. 

Thl· rohot con,isl.' of 1hrci: sch of ruhhcr tyre-, 
made of 0- rin!!"· which arc prc-,,cd against lhi: inni:r 
'urf;u:c of lhi: luhin!! hy torsion coil -.pring ;snd .. upporl 
1h,· main hody al thr.:i: poin1 .... LKh axk i., in ... talled al 
an angle in the direction of mo\emcnt. When power i' 
tran,milled from 0111.-.ide through a .... hafl. the lyres and 
main hody move in ,piral fa..,hion inside the pipl"'· It 
can al.\o move hackw;ird-,. The de ... ign i ... kepi 'implc hy 
... eparalin!! 1he main hody from the motor. Whi:n snake 
wiri:' or tuhcs ari: used a., a ... hafl, thi: rohol can mml' 
in,idi: a hl·nt tuhin!!. 

A ... si-,1an1 Profc,.,or Haya .. hi and hi<. resc;1rch 
l!roup ronnccll'd two rohots of ti . ."i mm di;imeti:r tyri:' 
and 2."i mm di;smeter main hody, and .. ui:c•·edcd in 
mmin!! them in<.ide a '\O mm diaml'ler (hy X!l!l mm 
Ion!!) tuhir.g at a 'peed of .\11 mm,·wc. 

Thi: rohot mca ... ure' 2.'i mm in diamcter hnat1\c 
it w;i-. made from par1 .. 1hat ari: re;1dily a\ailahle on the 
marki:t. /\cror<linµ to lhc ri:.,.:arrh J.',roup, it r;in he 
made 'mallrr with proper parh tn fit in a 20 mm 

1•111_; l'l'l-t ,.,.,_._ 

_\7_\ .NO -tliS 
-t.-t' ; -t. 7'; -t5'; 

2.h.~2 2.'ISil .'. lh.\ 

21.h'·; I • ,, .. ......... ( h.2' ~ 

3.00.\ 3 .. '70 .>.571 
) 11.2'; 12.t'; r..IY ; 

Jiamder 111hin!!. E4uipri:d with CC() (char!!.: niupled 
de\ice) ramcra'. it could h.: u .... cJ for in,pec· 
tion-.. ckanin!! ;ind othi:r 1;,..,k.... (Source: 
.\'i/11111 l\og_w Slrimh1111. 2h \1ard1 1 •1•1.\) 

Standardization 

PC challenge for 'El· 

:\E( "\dominance of th.: fa pane,.: P< · markd j.., 

under threat a-. the IB\f \1icn,...olt Intel .. t;indard makes 
ih mo ... t dekrmini:d dforl \'Cl !11 e'tahli,h ii...elf as the 
new .. tambrd in Japan. 'EC· h;a, 50 per cent of the 
fapa'.le'I..' PC" market with ih rc-•1:--1111 -.,erie ... llnwner. 
thi, could foll lo a powi:rful r1Jmbinalion of a ni:w 

operating "Y'll:m from \ficrmoll callcd DOS \'.which 
allow"> IB\f PC\ to run .Japanl·,c ..,ollware: \licrmoft\ 
ne••· Japane~e ver..,ion of \\"indmh; ;and lhi: endor,emcnt 
of Fuj it-u and To,hih;1 who arl· pu,hini-t lo make 
DOS \' the ncw 'tandard v. it h ;1 ran!-'l' of PC'· 
rnmpatihlc.... (Sourn·: F/,·(fronin Iii-ck/\'. 
27 Oclohl·r 11111.\) 

The Japan Automohik \tanufaclurl·r' 
i\,..,ociation (.(,\ 1\f 1\) ha.' frl·a1n: .It\ \I,\· IS a., ii., \cr,ion 
of ICiES. thl· CAI> data exchanJ!.l' ... tandard ai:ated hy 
thi: liS Standard' AwKiation. In .:;1rl~ 1'1'1-t, U aulo 
ma nu f;11:turcr-. will hl·l!in u..,ing J ,\ \1 A - IS for data 
conver,ion hl'l1Acen diffrrin1! C'/\I> 'Y'"'m'. 

Thi' de\l'lopml·nt \\ill mah· ii i:.1sy for da!a 
e Xl'han!!e hl'I Wl'l'll 'crond- ;and I hi rd -I in ma nu Lirt 1m·r, 
and it will improw thr l'IHironnlf'nl. in krm ... of C'AI> 
'~'IL'm">, for the incrl·;i...l·d numlh·r of fr.1m;aclior1' 
er. .... sing keirl't.,11 linl''-. 
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Th.: 'l·np.: 11f J:\\L\ ·IS -.pl·i:ilic.1tion, j, limitl·J 
(.1th.: ,·km,·nb or ,hap.: .... ui:h ..... i:un.:J ... urfai:.:-. ;mJ 
n1n .:d lin.:'. \\ hii:h arl' mo-.t imporl;mt in rl·prl·~·ntinl.! 
;1 L.1r. .·\t thi, point. J:\\1.-\ ·IS ddin.:' 20 out of 
2-l ,·ntitil·, (l·kml·nb l.!oin!! int11 thl· oin,truclion 111 ;1 
di;1!!r;1m ). It dill.'' not induJ.: d.:ml·111-. nf lfr;1hinl.! ;mJ 
dr;1\\ inl.! ... ud1 <t' l.:n!!lh. P;1rad11xii:;1lh. if J:\\I:\ '.:I 

uniform ,(and;1rJ, for .:nkrin!! knl.!lh. that \\11ulJ nuk.: 
bikd d;1t;1 .:xchanl.!<-'' .:a-.i.:r. Thi, i' Ol'C<lll'<-' th.: l"S 
Stanltml-. .-\-.-.1•ciation and Jap;1n lndu-.trial Siandard" 
diff.:r. 

Comp;1ni.:s ar.: curr.:ntly <lll!!ui ... hin!! m.:r th.: 
,·xch;1nl.!'-' of ... h;1p..: 1fat;1. Sinl·..: -..:com!- and third-ti.:r 
p;1rh manufadur.:r' cannot .:fkrti,·dy ohtain -.hap.: 
Lhl.1. t hl· 4u;1lit y of patt.:rn Ji..-, m;1J..: from protot yp.: 
mud..-1, anJ C:\D Jata i, wor-.l·nin!!. co-.t incr.:a-,.:-, 
b,·c11111,· iikdy. and it i-; difficuit to m.:..:t dat.:-.. for 4uirk 
,kli\.:n. B.:hinJ th.: ..- ... 1ahli-.hm..:nt of J:\\IA-IS is - on 
1h,· d;11a r.:~·,·i\·in!! sid.: - a ... iron!! d.:mand from th.: 
coopl·r;1tinl.! compani.:s for ..:xp;rndin!! th.: rang.: of 
c"mpanil·, th.:y Jo hu,in.:...-. with. Thi' <1lso appeal... to 
1h,· ;1u10 manufactur.:r ... h.:.:au-...: it will hdp th.:m to 
11b1;1in hi!!h·4uali1y part-. in a ... hort tim.:. 

:\, dom.:-.tir auto manufocllln:r' expand their 
11\ ..:r-..:a-. pmdul"lion th.:y ar.: .:xpandin!! th.:ir 
tran-.<ll'lion- with for.:i!!n parb m;mufacrun:rs. 
:\ccordin!!IY. in th.: 11.:ar futur.: J:\\I:\ will h.:!!in 
con-.id.:rirl.! Jata .:xi:han!!.:ahilit~ with thl.' ( i.:rman 
,1ut11n10hik industry a ... -.ociation (\.DA). \'D:\ h.i-.. it... 
own ... 1.111dard' ~·or th•: i..1s.: of IC iES. 

"iTEP. an in!L'rnational standard promot.:d hy thl.' 
lnkrnation;1l Or!!ani1;1tion f11r St;mdardi1;1tion (ISO). i' 
;111oth.:r important J.:,·dopm.:nt rdat.:d lo CAD 1fa1;1 
.:xi:han!!I.' 'tandard-. . .IA\1.-\ i, im..:-.ti!!alin!! ih r.:,pon ... ..: 
to STEP -.inc.: STEP j, \l'r\ likdv to h.:rnm.: an 
int.:rn;ition;il -.t;mdard. llow.:\..:r . .l.-\\1:\ ha\ n..:ar..:d 
.l.-\\1:\-IS h.:cllhl' .l:\\1A hdi..:\..: that d;1la .:xrhang...: 
u ... inl.! IC iES \\ill h..: th.: rnain~tr..:;1m m..:1hod around rh..: 
\l';ir 211110. (Suurr..:: .\'ikka11 l\ogro Shi111h1111. 22 July 
I '!'I .• ) 

:\IST pr..:parini; .llS standards for STEP data 
..:xchanl'..: 'landard' 

In conjunrtion wi1h an anliripal.:J 1'1'1.~ l'-.t;i
hli ... trn1L·nl hv thl' lnr..:rnalional Oq.:ani1;1ti11n for St;m· 
1Lirdi1a1ion (l"iC)) of STFP. an inll'rnalional -.tand;1rd for 
... nH1111 h .... xrh;llll!l' of d.11a h.:1 Wl'l'll di fkrin!! CAD C:\ \1 
(rnmpuln·aidcd 1k,icn and 111.11111Ltcruring) 'Y'km-.. 
\11TI\ ,\l!..:nr~ of lndu-.rrial Sci1·nn· and T 1.'Chnology 
h,,,., hu!llll pr..:p;1ring <I propo-.;il for fapan lndu-.1ri;1I 
SL1nd;ird' (.llS). Th.: pLin j, for rwo our of rw..:lh· of 
rh..: "iTFP\ dr.111 r1·g11la1ion' lo hl' l''l.1hli·,hl'd wilhin .llS 
In mid- 11>1>-t. Thi' indud1·, th.: rl'!!lllation ;ihoul 11,ing 
llw L\:PRLSS lani.:11.1cc for 1kv·rihing prod11r1 data. It 
i-. l'Xr..:cr..:d !hat dl''ign 1bta ..:xrhang.: h..:twc..:n 
com panic~ will h..:roml' rnorl' dfiri..:nl if <Lila 1·xrhanµ..: 
hl'IW..:l·n difkrin!! m;Khinl'' h..:rnmc' pm.,ihk. 

Th,· rl'!!Ubtion, ,·,1al-fi,h,·J hy th.: IS<> \\ ith !11,· 
fir-.t \<.:r-.ion of STEP will hl· u, .... J for th.: ,·xch;mg..- -
h..:l\\t:t:n Jifkring -;y-.1.:m,, · 11f (\\11·dim..:n-.ion;il 
Jr;;\\ in!! infornulion for proUU!.:h .ud1 <L'- ;1utomohik, 
and -.hip-.. Th.: r.:gub1i.m, will indud.: I~ point:-. 
l.:llllCL'rning i1,·rn, su.:h ;L' Jata d..:-,.:ript i, 1n ;ind Jr;m in!!'· 

Rl·c.:nll\' th.: :\ipplln Cornpul..:r Ciraphic ... 
. -\ssoi:iation hl'!!an drafting a pmp1h;1l '"nl"..:rnin!,'.. 1h.: 
two rl.''.!Ulalilln-. t1n poinh -.urh <t'i d..:-.rripli\t: htn!!U<t!!<.: 
for product d;1la. Thi-. draft propo-.al ''ill hl· am.:nd.:d 
hy th.: Japan lndu\trial Standards lnstitull.'. an advisory 
organ of th.: \IITI \lini ... 1.:r. ;mJ th.:n ..:stahli,.,h..-d ;t-. a 
Japan Industrial Standard in mid-1•1•1.i. It is 1h11ugh1 
1ha1 a draft propo ... ;il for an additional -.ix r<.:!!Ubtion-. 
will n.: undi:rtak.:n in FY'J-l. 

Curr.:ntly. CAD C'.-\\1 sy-.ti:m' ;ir..: ... pr.:ading 
insid.: rorpor;ilinn-.. hut th..:r..: ;tr\.' many IYP'-'' of 
syst.:m .... and data ..:xchan!!'-' hl·tw.:..:n Jiff..:r.:nl -.yskms 
is difficult. This j,., why 20 nation, (indudin!! th.: 
L"nit.:d Stal.:s. En!!land and Japan) ar..: promolin!! in th.: 
ISO\ ddi h..:ral ion' for I h..: .:stahlishrn.:nl of in krnal ion al 
standard ... for data .:xchan!!.:. AIST\ rr..:ation for hpan 
Industrial S!;indards i!-> abo part of thi' mo\'..:m.:nL 
(Snare.:: .\'ikkan l\ogro Slri111hw1. 22 July l'l'I-') 

Th.: third .:dition of ISO ..i: Information and 
d<KUllll'nlalion - Rul..-~ for th.: ahhr..:\ iation of till.: 
\\ord-. and tit!.:-; of puhlicalion-.. h;h h..:.:n ruhfi,h1·d in 
draft form hy 1h.: lnt.:rnational Orc;mi1;1tion for 
S1;mdardi1;11ion (lSO). 

Th.: ruk' containl'd in thl· -;Undard. \\ hirh i-. al-.o 
puhli ... h..:d in Fr.:nch. ar..: applicahk 111 th.: ahhr..:,·iation" 
of th.: titles of .,..-ri;1ls and. if apnropriat.:. of non -. .,.:rial 
puhlil:alions. Th..:y ar..: inl.:nJ.:d lo l.!uid..: ;mJ a-.-.i-.1 
author-.. editors, lihrarian' and oth..:rs \\orkinir in 
\arious fidd' of information lr;m-.f.:r in prl"parin!! 
unamhiguou' ahhr.:,ialion' for th.: 1i1f.:, of puhlic11ion-. 
cit..:d. for ..:xampli:. m f<~ilnot.:-... rd..:r..:nl"..:-. ;rnd 
hihliographi..:-.. 

For furth.:r information, conlacl ISO. C ·a.-..: 
pmtalc 5<1. Of· 1211 ( i..:n..:\a 20. Swiu..:rland. 

SE\11 'tanJard-. alii;nvd lo national l..:rhnologv 
r_11;1dm..i.!il 

fh..: Stant!ard' C iroup al "iE\11 (S.:rn irnnductor 
Fquipm..:nl and \lati:rial., lnli.:rnalional) ha-. r..:alil.!n.:d ir... 
dfori.... lo h..:tl.:r rnl'~h with lh.: '."l:ation;1: Tl·chnolo1'.y 
Roadmap dn·dopl'd l';irli,·r rhi-. y..:ar hy lhl· 
Sl·miL"onduclor lndtz-.tr~ :\"ocialion. ,\ drafr of lhc 
SE:\11 SlandarJ, ( iroup Ro;"fm;1p for lhl' n..:xr fi\ 1· 
~..:ar~ should he availahk ,.ion. 

Th..- ra.,k of alignini.: rlw sE~lf ,randard-. with lhl· 
~aliooal Roadmap w;" thr forll> of an inr.:n<i\..: four· 



Jay planning. meeting. in \lay l'l'l.\. \\here '>landanh 
committee.: \'olunkcr'> irom SE\11 memhcr companie-.. 
18\1. ~ational Scmirnndm·tor. :\CR Corp .. Intel. A:l.1D 
and the '.\atinnal In-.tituh: of Standard-. and Tl·l·hnolog.y. 
AT,\:T \1icn11.:kctronic". T eX<LS In,,trumenl~ and 
11 \'olunteers from SE\1r\ TECH met lo rl·\·ic\\ c\·ery 
past. pre-.enl ;mJ dc\·cloping. slanJanL From that 
medinc. key inJu-.try Jriwrs wen: iJl·ntified. anJ the 
challenges facin[! c;Kh Stand;mh Di\ i .. i11n were 

cstahlisheJ. 

Efficiency. reliability and cn\'ironmc111al saf.:ty 
and hc;:ilth is.,ucs arc now Jri\'ing. the dcwll'pmcnl of 
standards. In a recently relca.,ed report. SEMI said th<tl 
through it-. qandarJ., efforts. semiconductor manufac
lHrl'r" around the world arc working. with supplicr-. lo 
hring. Jown the co-.l or purcha.sl' and co..,l of ownership 
(CCX)) of equipment through indu-.try-wide st;mdank 
\to-.t aspcd-. of the.: SE\11 standard" programme arc now 
addre-.,,ing. C<X> in one form or another. 

:\ ftl'r C( X ). SE\11 says softw;irc muddling. of the 
\'irtual fah will he the scrnnd dri\'cr for the lone-term 
dc\clopml'nt of SE\11 -.tandards. Thc goal i' .. impk: 
..,oftware .. imulation' will enahh: semic1inductor 
manufacture:-. to e\aluat·· fah Jcsi)!ns. proce-.,, recipe-.. 
mall'riah '>Uh,,titutions and fl::xihk manufacturin!! 
ahernati\'es hdort: hrt:aking. ground on an expcnsi\t: 
facility. Afrcr the facility j, huih. ,oftw;ire mo<ldlin!! 
will prm·idt: optimum performanct: data rhe compul1:r
intcµratcJ manuf.teturing. ICl'.\1) factory rnntrol .. ystcm 
can use to t:nhann: tht: performance in real-timt:. 

Thl· 't;mdarJ, rcquirt:d lo link lht: \irlual fah 
with tht: ;1ctual fah art: far from -.impk. howlvcr. 
Standard' mu.-;t he ne;1ted lo model t:quipment. 
prrn:e<;.< .. e ... mah.:rials and the facility itself. A common 
"1ftwar1: .. imulation lan)!Ua)!e must allow tht: virtual fah 
simulation sy .. t..:m to link lihrary data on optimum 
performann: charach.:ri-.tic' with real data coming from 
tht: fah\ Cl\1 '~'km. \1any participant-. hclicvc it j, 

unlik..:h .. uch a m<1trix could he crt:atcJ hcfort: tht: 

>t:ar 2000. 

Tht: development of material' 't;mdard:, within 
,_·;1ch divi-.ion include wafer specification,. wet and dry 
dll·micab .. iza"t:'. park<t)!in)!. materials and malt:rial~ u .. ed 
in facility ron•druction. Current '>t<tndards deal with 
mt:chanical. cht:mical. t:kctrical. ny,tallo!!raphir. 
'urfacc and olht:r propt:rtic' of t:aLh matt:rial. SE\11 
rc.:ports that future dirt:rtion' will huild on prt:,enl 
act i\ it it:~ and 1:xpand lo :rl\e'I icatt: nt:w matcri;il,, and 
nt:w ml'lrolo!!Y lcchnolo;!ie' necdt:d for 'mallt:r 
!!comclrie' lo alh a net: inlc!!r<tlt:d circuit pcrformam·1: 
and terhnolocy. The hit..:!!t:'I hurdk to o\·ern1me. '''~' 
<..,E\fl. will he lhl· lack of '-landard~ for clia!!nmtic' anJ 
mt:trology. Thc'c will he required to tkterr.1in1.: tht: 
df.:cl of purity on \icld. Clml· rclation~hip' hl'lwt:rn 
mataial' '11ppiicr' and 'L·miconductor manuLirturcr' 
mu ... 1 he foq.!.ed to develop the"c l'''t:nlial 'l;mdard' and 
provide the lcrhnoloiziral rnpahili1y hdore it i' nt:l'lkd. 

Currl·nt ,1anJ;11J,, de\i.·lopmcnl wort j, inknJl·J 
to minimi1e ou-.ine'' intt:rruph. Empl11~ce rcl;1tin11';1nJ 
t:ducation arc hec11min!! ;in imp,irtant p;1rt of thi
prol·c-,, to l·n,ure thc"t: ,l;tnJanh ;trl· n"l rreak·J in a 
\«JCUUm and ;ire adopkJ in a time!~ f;L,hion. Future· 
,1;111dard' WPrk will 'tri\c towarJ, a procc'' lo ··d1:,icn 
for the cn\ironmrn1··. At the prc,cnl timl'. 't;mJ;inJ, 
;ire hcin!! Jl•\clopcJ to rt:duce cmi,,ion' to the ;1ir ;ind 
\\allT. cxhau't of L hemicab and noi-.c. h11uri.: !!0;11,.. 
will press the indu,tr~ lo further minimi1e thl'e 
cm1s.sion-. and expand .:Hort, to rl·Jucc th,· 
en\'ironmcntal imp;tcl from con,umcr-. anJ con,1:n·1: 
rcsourct:s to minimi1c t:n\'ironmental impact. To mcl'l 
thc-.c ohjccti\e'. the rnrrenl ,,t;mJard' pro!!rammc \\ill 
expand to include the particip;1tion of emironmcnt;1I 

profc-. ... ionak 

Tht: kc~ t11 imprmir.!! the UX> hy comparin!! a 
fah\ optimum perform;mce (the "\irtual foh" moJd) lo 

its adual efficiency (t:\el i' ml'lrn1'1!!Y· SE\11 ';1~'
\ktrolo)!.y i .. ;m area that \\ill rt:quirc much mml· 
empha,is and coordination to de\'clop 'landarJ,. 
hccau'c tru.: mdrolog.y ,1andard' mu't no-.., "l'\eral 
di-.ciplinc' hy e\aluating hoth ma1cri;1I, and equipml·nt 
pcrformancc ;mJ inlt:raclion. 1Extr;1l"ll'd with 
permi,,ion from Sc111ic1111d11ct1 tr /111cr1w£io11ul m.1g;11in..:. 
Octoht:r 1•1•1.~. Copyrig.hl 1•1q_; h~ L1hner' Puh(i,hin!! 

Co .. Dt:' Pbinc-.. II.. l"SA) 

1,egislation 

l'.\TER'.\ET ~ct' a lmmt 

l'-..:r' "f l'.\TER'.\ET \\ill hi: p!t:a,t:J 111 ~no\\ 
1ha1 tht: hig.her- .. Juc;1ti1m romputing otficial, ;ind tht: 
tclcphonc comp;tnil-, in tht: l ·nitc<l Stall'' ha\L' rt:acht:J 
a comprnmi,e on k!!i ... btion that rnuld affrct tht: !ulurl· 

of the l'.\TER'.\ET. 

Both lht:'t: L!roup' ha\t• cndor,t:J a hill. which lhl· 
L'S floU\c ~cit:nce Suhcommill.:t: ;1ppro\t:d in earl~ 
June l'N.\. 1h;1I i ... intcnde<l lo h1·lp the l'.\TLR'.\ET 
µrow intr1 a national informafion infr; ... 1ruclUrl' linkinc 
all homt: ... ,rhook hu,in..:"t:'. and h11 .. pital... ( 'rcatinl! 
'>Uch a w1:h of nt:twork-, j, a L!oal of till' Clinton 
Admini,tration. 

Copil'' of tht: Bill. kn11\\ n "' the '\,11ional 
Information lnfra,lrurturt: Act of 1'1'13. arl· ;t\ailahk 
from the S11p1:rin1cnd1:n1 of Docun11:nh in \\a-,hinL!lon. 
D.C. Exct:rph arc contained in th..: Clm111idr• nf highr•r 
l'ii11ca£in11. 23 .lunl· 1•1•1\. he)!.inninL! 1111 pact: A I:'. 

1\ Dukt: l 'ni\L·r .. it~ profl-,,11r. I '(rich C i11l·,dl'. 
ha'> ohtaincd wli.11 hl' hclie\l'' j, thl· fiN 1 ·.., p.1h'nl 
co\...ring glowin~ p11rou' -.ilicon. a m;1leri;1I w hi,·h · 
unlikt: normal ,j(icon · can r11n\l·r1 l'krf, 1ril'.> inln 
vi,ihk liL!hl. \1orl· than lll!J di ffcrl'nl rc'l'Otrl'h l'.roup-. 
arr now ... 1udyin).' thl· lii..:ht ·1:111i11inL! propcrlil'"'f r irnu .. 

----------·--------------..--------------------1111111111 
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,j(i,11n. \\ hi.-h h;1' p0!l.'nli;1l ;1pplic1li11n' tn l;t....,·r-.. 

••pll><.'kllr11nir, ;mJ n•lnur Ji-..pb''· 

( ;,,,>d,· h.1, p.11.:nkJ poi.:n1i;1l U'l.°' of por1l~h 
-ilic:1111 in ,,·min111Juc1or ;1ppii,;1!i11n' 1•\\inl! to ib 
inrrl.·;N:d b;in,1 g;1p. P11r11u-.. ,jfic1m\. incr.:;1xJ h;mJ l!"P 
anJ ih lichl -,·mitlinl! ahili1y al room kmp.:r;11url."' \\.:ft: 
fir'! ,k,;:rihnl in l'l'ltl .mJ r•1111 in .-\ppli.:J Phy,ir' 

l..:11.:r-. 

.-\ m.1j11r harrier lo ;my \\ iJ..--..pr.:;11.1 Jpplic.tiion of 
p.>r11u-.. -..ili,·11n i, 1h.: bd. of ;1 rdi;1hk d..-ctr•c:al -..oliJ 
... 1.11.: c11n1;1d 10 k..:.:p I h..: purou-.. ... itiom l!l• m inl!. '.'o\\. 
... ci.:nli,i... I~ pic1ll~ rn;1k..: do\\ ing poniu ... ,jfic:on h~ 
h.1thin!! ... null picc..:-.. nf norm;1I -..ilic11n in hyJr11flu11rir 
;;,·i,! \\ hik u'in~ .111 d.:dric rurrl.·nt In l.·11ntr11l lh..: J..:l!r..:..
of .iriJ ..:!thin~. lfm\\_"\..:f. one.: lh.: J.:\ic..:-.. ;1r..: m,1J..:. 
rl.- ... l.·.trl.·h,·r-.. h.I\,. founJ 1h;1! 1h.: -.111;111 hok-.. \\ht:rl.· li!,!hl 
,·mi-..-i11n 11.-..:ur' arc 1110 .. mall to c:onn.:cl to ;i po\\t:r 
-...11irc..: \\ii h ,t,111.brJ ..:kdric;1I n ml;trh ;111J l!O:I .: ffici.:nt 
li~:ht 11111put-. .-\-.. a r..:,ult .... c:i,·n1i-..h lik..: ( i•i.:'<.'k n11w 
mu-..t U,l. .• -.111,lullinl! li4ui,I d.:ctmlyt..::-. 'uch ;1-.. ;irdic 
;i, iJ. t11 p,·n.:1r;11..: 1h.: hol..:-.. ;111J -...:n·..: ;L-.. oml.Kh. 

l n f11rlun.1kl~. 1h..: d.:ctn•I~ !..:-.. ljllidh form oxiJ.:, \\ ilh 
1h,· .. ilic11n. \\ hirh hlod-.. 1h..: flow of currl.·111: •h..: l!lo\\ 
,fiuh ,(11\\ n '' irhin mi nut..:•-. ( Rt·print.:J '' ith p..:rmi...-..i11n 
lr••m \,·1.'!i.-.111di1ttnr ftu,·m1lfio11<1l m;1~a1in..:. \ti~ I''''-'· 
< "P' ri!.!111 ('iq; h~ ( .. hn,·r, Puh(i,hinl! ( ·11 .• [k, Pb in,·,. 

II .. l "·\l 

To ,,·11k dd1at..:' ;1houl cop~ rich• anJ harmonih· 
th..:!,!\\ r··l.!·trllinc th..: r11p~inl! of c:ompula rrol!r.1111' .. 
...,1,1111tory (n,trum,·nl c:1m..: inlo fore..: on I J;mu;ir~ I''''-' 
;1111,·mlinc th,· pr,·\ io11' i."'' 11n !hi-.. -..uhj.:ct. :--.;l.·w 
p..-rmi,,i11n' induJ..: -..om.: imp11r1;mt 11nl.'' \\hirh cmnol 
h,· o\..:rruk·d h\ (11nlr.1L'I: 

lku1111piLt1i1111" 11r c111l\rr-..i11n of .1 procrilm 
l.1111.!11.11!<' :·r11111 111\\..:r lo hichl.·r k\d; 

~. < "11~ int~ nr a .. lap1.11inn: 

-l. I ,, 111 an~ dl.·\ il"L nr mc;tn-.. .. lo -..111d~. 

nh,,·n,· nr 1,·,1 a prol.!ram "in ordl'T 111 
und,·r-..1;111d I he idr;1' .111d principk' ;\ hid1 
1111dnli,· .111~ d..:rnn11 11f 1h,· pro!!ram · 

\,.11 ur;t!h. .1 l"'·r 111.1~ 11111 111;1h· u1p1,·-.. 11r 
.1d.1pL1li11n. 11lh..-r\\i,,· 1h.in ;i-.. a r .. -..1111 of !he ah11h' 

pc·rmj,,j.,n, 11r ,1 umtraclual pl·rrni-.....ion. Th,· Ill'\\ 

pr"' i-i11n' 'll<•Uld 1111\\ ;1!10\\ rompull'T ,ri,·nrc legal!~ lo 
~'.rn\\ and d .. ;,·l11p ;i;11hc no-.....-kr1ili1a1ion of iJca-.. in 
•.irnilar L1-,hi11n lo olhn di,riplinl''. l:hlth /11fnr111111io11. 

\111. .'I.'" .i .. \rril 1•1•1_\J 

:--.;11h.•Jy I.no\\' \\ h11 \\ill profit from p;ih:nl,.. 
,·m.:rinl! lhl.· .:m.:rl!inl! -..tand,1rJ, of Jil!it.11 ,jJ.:11 un1il 
n..:\\ .:4uipm..:nt ~, .... , on -..;1k. ;mJ r.1h.:n! ho!J.:r, make: 
th..:ir roy.1hy daim,_ \fak.:r' ,,f pr•.Jurb ... urh ;L-.. 

\ iJ..-11 ('[)-.. mi!!hl ha•.: 111 11.1~ n,·\\ r<•\alti..:-.. nn p;u..:nh 
fikJ J .. ·l.·aJ..:, "I!" whirh lh.:y nc\l.'f kn..:w ..:xi,..1.:J - a 
r..:pb~ of \\ h;1I h;1pp.:ncJ \\ ilh ;rnJi .. ('[),_ 

Dig.ital\ iJl.·11 ,..il!n:..tl' wnl;iin '" m uc:h in fprm;ition 
1hat 1h..-~ ha\<.' to h.: rumprl.°'....:J. lt:J\ inl! ·~nl~ ..- ..... ....:nti;1I 
informalion. h..:f11r.: r1>n,..Ul11l.'r c4uipm..:nl ran hanJI..: 
1hcm. Th.: Full '.\!orion \.iJ..-o (F\I\') compr.:-...-..ion 
'l;mJarJ '''t' r.:l·..-ntl~ ;ig.r.:..:J h~ th.: \1111ion Pic1ur..
E\p.:rt Ciroup (\IPE<il of th..: lnt.:rn.1li1111al S1;111JarJ, 
Orl!ani1;11ion 1IS01. r..:pr.: .... ·n1ing. rl.·....:arrh..:r-. ;mJ 
manufactur..:r'. ;111J 1h..- lnt.:rnalion;1I El.:l'lrol.:chnic;i( 
C11mmi-...-..i11n. l' nJ.:r rul..-.. laiJ Jo\\ n by ISO. ;ill 1h..: 
n..:l!oliJlor,.. h;iJ to J..-r ;1r.: their inkr..:-..1 in th.: rdl.·\ant 
p;1h:nto;. Thi-.. 'tnp,.. -..om..:on.: prom111inl! an iJ.:;1. 1h.:n 
.. urpri-..in!:! lh.: inJu-..1ry wi1h ;1 rny;1lti,·-.. cbim. 

Bui \IPE< i roorJin.11or l..:11narJo Chi;1ri;lion.: 
;iJmih th;1! noh11Jy c;in kn11\\ \\hil'h p;1h:n1., \\ill h..
dkdih· until lh..: proJul'ls !!" 1111 ,..;11..: and daim, for 
rn~;1lti..--.. roll in. Th.: \ iJco CPmprl.· ...... ion t..:rhnolol!~ on 
\\hirh f'\1\' rdil.·, huifJ, on w11rk cm.:r.:J h~ patcnh 
fikJ o\..:r man~ y.:ar-... oh..:n h\ in\cnlor' and 
comp;inil.·, no! rcpr..--.cnh:d ;it \IPF< i m,·l.·tin!!"· 

Tt:n y..:<tr' aco. w ht:n Philip, ;mJ Sony Jc,·dopnJ 
rh..: ;1udin CD. 1h.: twn comp;mi..:-.. pool..:J lht:ir paknh 
11n 11p1ic.1I h:rhnolol!\. ;mJ .. old lic.:nrt:' lo comp;tnic:, 
'' hich w;mtnl lo m;ikl' ('[) pb~l.·r-.. .1nJ pr..:'" Jio;r,... Bui 
fi\t: ~car-.. bt.:r. Di~co\·i,ion A-......o(i;1k' of California 
;111J 1h~· Optic.ii R.:corJinl! CnrpPr;ilion of T11ron10 
f11unJ !he~ cnulJ d.1i;-;1 ro~;1hic-.. for p.1lcn1~ whirh were 
not includt:J in lhc Philip' lil.:nrt: p11ol. \fo,I 
m.111ul.1L'lurl.·r-.. h;i•..: no\\ paiJ up. !Thi' lir ... 1 appt:;1rcJ 
in \,.,, Snoll/\I. London. 2."i r\uµ1i-1 1•1•n. the \\t:t:kl:
r.;\ 1c\\ .if -..(i,·nc.: ;inJ tt:dmoloµ~) 

Thc -lt. donim~·nh J.:•dopcd "' p.1rl of th,· 
.-\h,·rnali,,· Trl.·.11~ pro(..:" ;11 !ht: l ·ni•l'll '.';1!inn-.. 
< '11nkr,·nn· on Fn\ironmt:nl it>ld Dndopmcnl. hdJ in 
Rio de .l.ml'lro in .l•rnt: 1'1'12. ar..: now ;l\;1ilahk in h1K1k 
form. wi1h an in1rodurh1r~ ,,·r1ion 0111lininµ lhl.· 
h.1dcround lo rh..: prorc''· Th..: full le\( of !ht: h<Klk j, 

.tl-..o ,I\ aibhk- 11n Ji,k in a d1oil'l' of lormah. Fnl!li,h. 
hi: nc h. "p.mi-..h .mJ l'orl lll!lll.'"' • l'T'ion' ;ire a\ ;ii lahk 
a' a n..-w. ,c,trl'hahl..:. full· In! Ja1.1h ..... , .. which indud..:' 
;111 lhl' Ri11 ;11!rl'l·m,·nr.. and alkrnari;,· lrt:;1lil''· pluo; !Ill' 
\\oml.·n\ r\l'lion Aµcnda 21. For more informalion. 
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and Jl·l;1i[, ol prio:,.. o>nl;KI: l>.1 Zi Ibo. 

Syncri!i,.1i..: l ·11mmunil·;11ion'. Fri .. ·ndly < irl·i:r1 l "011;11!'-'· 

<"•t\\,k·n. "r. Edcnhridl!'-'· K\.'nl T"S 71>l". t · K. 
Td.: -+..J _q2.:,:'o.•.•1: Ln:: --t..J :'2:' ..JO"hh''· 

If c\l'r a fidd \\a.' oh·rlo;llkd \\ilh j;trt!•IO. 
huu\\1;rJ,_ .mJ Tl.A-.. 1h;11 fidJ i, \.'k..:lrnnic 

,·.,mmuniG1lion'. So ii i,. lhal ;1 n\.'\\ -c il1"-..tr\ of 
Fn1 .. ·rpri, .. · "..:l\\ork' ,.,._ T d\.'commuail·;1lion' Anony m' 
..... r .. ·rni.. for t· ..... r-..- j, p;1r1icubrly wdcom.:. 

( ·on1;1ininl! mur\.' lh;tn •.1tllO .. ·n1ri._·,. 1h .. · t!h,-.;1ry 

'' ..:;irdul \\h .. ·n J\.';1linl! \\ilh muhipk m\.'.tninl!'· 
t • n<l..-r :\:\. for l.'\ampk. ii ..... ~,: ",\ell\\.' A!!CRI i .... re 
runninl! an 11n;1lh.:nd\.'J rrnl!r;1m. whi..:h i,. norm;11ly 

l!i\\.'n lh\.' (;1,k of \.'il!tl·r nrnnilorinl! for l'X..:\.'plional !a-.k-. 

or Jl<:rformin!! ..:h;1r;tel\.'r or formal '";1p-.. h;ickup .... or 

ddi\._·n of \\id._. ar\.'a m;1il. \.'le. AL"'· :\hort 
.·\dnuwl,·J!!'-' of s._.,._,i,•n PDl ": ;1[,11. Appli..:;11ion 
,\,, .. ,·ialion: ;11 ...... RS· 2.•2 Fram\.' ( irnund cirn1i1. Pin i:· 

:\ ,inc.k cop~ ...-11,. for S.N.11:'. hut di,.:ounh 
r,·,[un· th.11 pri(·,· to S.1..J.•15 ,·;teh for 1wo ..:opi._., 111 a:-. 

link ..... ~·1.•1.; ,·;1.:h for 1111 or mor .. ·. Tl.:\,. for lho ..... · 
\\ho h;1\\.' not yl'I ffi\.'I thc li:rm. ;ir\.' tlH\.'l'·kth:r 

;i..:n Hl\ n1'. ( ·onl;tel: /11f11r11111ti1111 ( nitd:1·1·f'cn fo1· .• 

21..J ll.1n;irtl .-\\.: .. Bo,ton. \I:\ 1121.\..J: Td.: hl~-2.•2-
' 111: Toil· fr,·,·: SllO · .\2.1 · IOS.'\: Ll'I:: Ii 17 - -:' >..J-S:\1>2. 

l · "1-:s< ·c > d.11ah;N~' , m < U- R< )\I 

Th,· 1'1'1.1 nlirion of lh\.' t:'.\E.<.,<U Dat;ih;1''-'' 

( "() · R< )\1. l!i\inl! .terc'' lo 'lt>.1100 hihliol!r.1phil· 
rd,·r,·nrc-.. i' no\\ ;n;1ilahl.:. D.1tah;i-.e' 1.:onl<1in,·d 11n lhe 
di,k .tr,· ;1' fnllo\h: 

l>ARE 

IBU>rn·s 

U '0\1\10S 

ISISl>ff 

World wid.: likr;rlltr.: on pre\l.·nl i \e 

L"Juralion ill!ain'I AIDS 

I n ... 1it111 ion\. p .. ·rio<lir;1)-. ;ind 'pt.:riaJi,h 

in lhe 'oci;rl :-.ri.:nre' 

I n'I it 111 ion .... pcriodic1b ;111d 'Pl'Ci<tli,r:-. 
in 'orial \l'il·nn·, 

\\orl<l\\ id.: lih'r<illlfl' on high.:r 

nluration 

\\orldwid,· lill'Ltlllrl· on ,·duration 

(planninl!. likr;rlurl'. innm.rlion' ... ) 

'<;11 ion al Ji,t ri h111or... ol \1 irro 
C"DS. ISIS •,oh warl· 

l'.\t-:SIS l . '.\: E :-. c () R l' l! i • l!Lil () 11 i l l" ' 

In f11r111;11i1111 s .. :n ir.-, 

Th,· Jj,L; run' 1111 .1 Pt -.-.. rnp;rlihk lllllf••· 

rompu1,·r <•·4uipp .. :J \\ ith .1 l n- R< >\I r,-... 1,·r 1 \\ irh 

h..JllK R.-\\1. Solt\\,trl· r,·4uirl'll i ... \lirn1 l I>\ hlS plt1' 
llU "RISKO intafa,·,·. 

The CD· R0\1. '' hirh i ... upd;11l'd .innu;tlh. i ... 
,1\;1il;1hl.: lr11m t ·:\!'\CO -..1k' ;11!,·nh. 11r. in c.l~l· 111 
Jiffinilty. dirertl~ fn1111 the l""l''tCO Puhli,hine. ;111,! 
S;1le' Di\ i ... ion. -:. ptu:e F11nkn11~. 7:'.•:'2 P.1ri' . 
117 SP Fr;111r.: 1L1x: -.H I ..J2 7_> .>1111-1. 

lnrr .. ·;i.,inl!IY common in hu ... ine". ;1nJ 'C<:n ;1, 

h.ning l!r,·;11 po1.:nli;1l for lihrari,·,. 11r1i,·;1I di ... !. 

1nhn11l111!Y i-. -.1ill under- u,,·d. .-\ Ill..'\\ r..:porl. Uf1Ei111! 
dnl.. tn-111111/ngr 1111d F11ropc·1111 /ii•rari,·'- i .... 1 ... ru<ly of 

U"-'r ;111J lcrhnir;il rl·4uir.:menh. puhJi,hed hy B11\\ kcr 

S;1ur. r\u1hor' \!arc Fr.: ... k11 .mJ Lynne BrinJ!.:~ h.1,.:d 
ii on ;1 r.:porl prl·p;1r..:<l for the C11mmi"ion of the 
Europe.Ill Communiti.:.... Dirl·d11r:11c·(ilner;rl 
T ek..:11mmunir.1li1111'. lnform.11i11n lnJu,tri.-, .mt! 
lnno\·a1ion .... ;i., p;irl of th.: prl·p;1ra111r~ ;Klion' for the 
Ii hr;1ric, prn!!r .1111 me. 

Th.: reporl roncenl rail'' on I h.: terhnol111!ir;1) 

;1r.:<1" of -.cmnin!!. ,·nco<linl! ;mJ ,111ral!c. ;1rr,.,, ;ind 
rdri,·\;rl. l.ihr;iri;m' from 12 Europ,·;m lihraril·, 

contrihulc<l lo lh.: reporl hy r11mm,·111inl! on lhc exknl 

of opliral Ji,k 11-.;1!!<.: "" \\ell ''' r,·bkd i"ue' ,uch ,,, 
lihr;1r~ ,1.;;11 ... lhe 'uit;1hili1 ,. of lihr.rr~ mall· rial-. l11r 

optir<1l di,h. h;mJlinl! ;ind ... 1or.11!'" joint \l.'nlur,·,. 
hendih anJ ron,lr;rint:-.. 

Fi\e polenli;rl 'n·n;1rio' Je,.:rih1.· w;1~" in \\hid1 
lihrari,., ran exploil optiral Ji,k '~'km' pr.,dul"lih·I~ 
;m<l cffiri.:nll~. Th.: ;1u1hor-. ;11"' cctn,i<ler hm\ tlw 
lechn11lol!Y mi!!ht hl' .:~tc.:n<l.:J lo c11\l'I 111hi:r ,j1u,11i11n'. 
rcromml·nJin!! ;1ppropria1 .. · let:hnol111!ic' in l';rrh r,,,,._ 

Th..: r..:porl (ISH" IX571J.' 002 ..J). p11hli,h1.·<l in l'l'I'. 

(O<,h O:'. 

l ·,..:r' 11f th1.· l'.\TER'.\ET can !ht\\ gain <tl"ll'" lo 
1h,· Auloma1c<l lnformalion FiJc, of th,· l "S,\\ l.ihr.1r~ 

of Conl,!re ....... Th.: file,. \\hirh h,1\l' h,·,·n a»<1it1hlc mcr 

th,· l'.\Tl'.R"ET ... inc.: April 1•1•1\. rnnlain oll.·r 

:.':-< million r..:ronb. 

The fik' lo hl· 11lkrnl hy 1h,· l.ihr.rry ind11<k .rll 
I.< \1r\RC (\fod1in..: R•·;1d;1hlc C.11.1l11guing) fik,: 

l'opvrighl fjJc, from 1 1 17~ to th.: (H'-''l'lll; puhli.- polin 
cit.11i11n,, from 111711 to 1h,· pr'-''l'nl: and f.:dnal hill 
,1;1tu' fik,. Hoth llw t.:rhnir.11 pr11,·e·,,irw .. c11;rlo1!11inc 

,~ ... 1,·m (\11 :MS) ;ind lhl' rda,·nc,· n:l!inal '~'km 
(SC ·c >Rl'IO) will lw a\;1ibhl..: for ,i;,1rrhinl! mer lhl· 

l~TFR~IT. 
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Initial 'h:P' h;in: hccn !al.en tm,;mh the launch 

ol ;111 lntkx lo Alric;in tkalth Literature and 

lnforn1;1ti11n S.1ur(1..'. Thl· pmjn·t \\a' initiah:d hy the 
.. \,,o(i;il ion lor I k;1h h In formation ;md Lihrarie-.. in 

.-\lrica (:\ltll.:\) ;ii a rcccnl mcctin!! in Arna. <ihar..1. 

;1ltl'lllkJ hy ,\1111..·\ l'ommillcc \tcm~r .... pilot sill" 
lil->r;irian' from < ihan;1. "-•.:ny;1. :"i!!l·ri;i. Z;smhia and 
Zimh;1h\h'. ;i, ,,._.11 ;I'• kchnic.11 'upporl ,1;iff from th1..· 

\\11rld lk1hh On!;1ni1.1tion (WHO). 

Th,· .\lri•an lmkx \kJinh. ;1, !he work i-..111 he 

,·111i1k·J. \\ill ,·\,·ntu;1lly r;i\cr hihlio!!r;iphic ... ourcc'. and 
nintain J.11;1h;1''"' on infornMlion •:xpcrh ;tnd n:ntrcs of 
,·xcdkncc in h,·.1lth-rd;:tcJ ;irca' of .·\fricm countric .... 

·1 h,· pn•jcd. \\hich \\ill he dct·cntrali1.:d. 

induJi:, 1 lw n,·,11 ion of hihlio!!raphic rccorJ, of Inc.ti 

h.:;rlth m.1kri;1l, ;ii n;1tional k\.:I. u'in!! th.: CDS ISIS 
,ofl\\,tr.:. Th._.,._. \\ill h .. · mcr!,!.:d wi1h records on h.:alth 

in .\ frir.1 .:111;111;1tin!! I rom inl.:rnation;il ,ourr.:,, ... ud1 ;1, 

\\II< r, \\I IOI.I.., .tnd POPl.l'.\E. 

Th,· pr<1jn·1 i, rn·,·i \in!! t.:drnical 'up port from 

1h,· libr.11~ 11( lhi: \\II() R .. ·!!ion;il Oflin: for ,\fric1. 

Tr.11ni111.'. ;i:1d pr11cnlur .. ·, m;tnual, ;ir .. · h.:ini.! finali1.:d. 

.1nd nn-,ik 1r.1ininc ol d;ila-inpul 'l;1ff in <ih;ina. 
K, n~.1 .md Z.1111hi.1 j, i:xp.:ctnl 111 -.tart in th,· n.:ar 

fu111r,·. 

·\hh11t1l'.h 1h,· pr11j,·d j, -.till .11 ;in .:mhnonic 

-L1l'.c'. .1nd ·'' \ ,·1 limi1 .. ·d to .111dopl111nc· countric'. it i' 
h11pnl th.11 the· ,·ml Ill f'l'I_\ will '\.'\.' lhl· hirth of a 

1.111!.'.ihk pilot p111jn·1 In the· luluri:. iii' hoped that the 
.-\lric1n Ind,·\ \k,linr' ,·.in h .. · addnl to ni,tin!! ([)

IH l\k 

I ur1h,·r ...i1pp11rt. rn krm' 11f data a' \\ell ,1, 
linan,,._ \\1111ld h .. · \\c·lu1m.:d from oth,·r in,titulion,. 

\l11r1: inl11r111.1ti1111 11n th .. · projc-cl i-. a\ail.1hl.: from 
\h. l.11,·il1b llunkr. l'rc·,ident of ,.\lllL\ .md l.ihr;ni;ir1 

c d I h,· WI f() lfr1'.i1111al 01 fir,· for ;\ f ric1. Bl'"· 
llr.111;1\ ilk. ( ·11111•11. 

\inn- lht· 1'1'1.'\ l.111nd1. h\ lhc l ·niti:d '.\alion' 
I ,lur.1t i11n,tl. \. ;,·nl i I ir ;ind Cull 11ral Orcani1;1t ic 111 
1! '-l.SCCl). ol 1h,· fir,t ,n,illn of CDS ISIS on 

11111 r11r11111p111i:r. !lw ,llll\\.tr1· ha' h,· .. ·n inlroducl·d in a 

l.1rL'c numh,·r Ill !ihr;1ri,·, ;ind inlormalion ,,·r\irl"' (mc·r 
;pu1 t1,1·r, \\1·rc· fl"l!.i,krl·d hy t ·'\;LS< U in 111112). 

Thv ,11u1·" of .\lino < l>S ISIS i' d111· 111 rlw 
11 l.1li\vh Ill\\ i1nt·,1111rnt in1e1hc·d (lh1· ,11fl\\,1r,· i, 

,1\ .1il.1hk Ir,·,· cil d1M1!1·. .111d opcr.111·, 1111 ,111,rll 

microcompulcrs). hut al'4.l (0 the po~sihility it 

ofkr-.. of d .. ·-..i!!nin!! c:ompkx <latah;Lscs and u-..in!! 
p11\\i:rful <la1;1 rctri<.·\·al proc .. ·<lurc-.. with limited 

trainin11. 

:\ !,!Uidcrook. prepared hy Zhi!,!nicw M. :Sowic:ki 

in rnlbhoration with the Tra<l;: Information Scr\icc of 

th.: lntcrnatinnalTradcCentrL'(ITC) l::Sl TAD (IA TT. 

present-. new features of ~lino CDS ISIS. coh·rin!! 
inno\ation~ introduced in \·crsions 2 .. \ and .\Jl. 
\·cr-..ion .\.IJ wa.'\ launched in !\lay 1'1'12. and h;L' po-.-..ihlc 

LoGtl Arca '.\\.'!work ( L:-\ !\;) application-... 

Entitkd How to 11tili::1· udnmct'd fcut11rn of 
.\fiao ( DS IS IS. the gui<lchook i-.. addrcs~d to re;1Jcrs 
who arc· already famili;ir wilh ha-..ic functions of the 

packi!,!i:. and aim-. to prmiuc them with informa1ion on 
ad,anccd k;1turc-... currently ;i\;1ilahk within the 

packa11.:. thal incrc<L'>e the scop.: of its application-.. and 
impro\i: ii.. u-..cr- friendlincs. .... The mo't powerful new 
k;1ture j, the CDS ISIS PASCAi. facility. enahlin!! thl· 

u-..cr to <."Xlcnd the 'tandard option' offered hy the 
p;icb!!i: with new functions adjusted for a particular 

applic;1!ion. 

For furthl·r infurmation. contact \Ir. Bcrn<1rJ 

:\nrd. <hid. Tr<1dc lnform<1tinn Sen ire. rn. 
l 'CTAD Cir\lT.P;1lai-.dc-. :\ation .... 1211 (lcnc\,1 Ill. 

Swilii:rbnd. 

Indus! ri;1I Di:\ dopmi:nl Ah-.trach nm\ 

on di .. l.:tte 

Suh,i:t-.. of !11t/1ntriul IJ1Tdop111cm ..l/l\tr111"f\ 
rll>:l1. a m;irhinc·readahlc \ourcl· of informati1m 11n 
l niti:d '.\ation, lndu,trial Dc\clopmcnt Or11ani1'1tion 

(l 'II)()) acti\itie-. on indu-.triali1;1tion in dndllpin!! 

n11111tric·-.. arc· no\\ a\ailahlc on di,kl'lte. 

Th .. · //J.1 da1ah;1-.i: rnnt;1i1i- o\l·r 211.111111 lull\ 

i1llkw<l rn·11rd, oft· >;1no <locum .. ·ntation. It indudc' 
d,·,cription .. of major t ·!\If)() -.1udit·' ;rnd report-.. 

p11hiir.1tion' in 'cric·., and .. dcckd artil ii:'; rcporh and 
prncl·cdin!!' of cxp.:rt working groups. work,hop' ;tnd 
.. i:minar,; intcrn;tl \tudi.:': and r .. ·porh rdati:d to l. :,;in<) 
krhnic.tl a."i'lanlT ;icli\itic ... Th.: 1ime·fr;1111.: j, lr11111 
I'll!~ lo thi: prl·,,·nt d;1\. '.\n\ .:ntrie., arl· added l·.irh 

11111n1h. 

The d.it;1haw j, rn;1in1ainl·d on l .'.\ll>O\ 

mainfr;1111i: <.:rnnpul.:r. ;1t lhe Org<111i1.1tion\ head4u;1rte1 .. 
in \·ii:nna. :\u .. 1ria. Sdc<.:lion<., ol rerord' r.111 now h,· 
C1hl.1in1.·d. lllgether with mcnu-dri\cn ward1 ,.,flwart·. 

1111 d i,~d le for u'e on PC\. 

~llh,eh ;Hl' ;i\ailahlc for lhl· fllflo . 1g indlhlrial 

'l"Clor.,: Llcrtronic,. ckrtric;1l indu\try; Lcalher and 

lt·;1th,·r produrh; Building ma!crial ... crmcnl. ceramic .. ; 
lndu,rrial m;1npowcr training;Woml.tnd wood pr.,duch; 

Tt·xlik' .md \I.earing appard: Iron and .,IL'l'I. non· 

fnr: Ill\ nwtaf.,; J\·l r<KhL·m icai'>. rflelll iraf-: l'c iod 



pron:,-.ing: Fi:r1ili1cr': En\ ironrn..:nt: PharmaLYUticab: 

L1pi1;1I !!tK•d,. rnarhinL·rv. 

Earh suh ... L·t ronlain ... approximatdy hllll n:cord ... 
and o"ls l'SS y; (l'SS 25 for ord..:r.., from d..:\doping 

n•untrics and Eash:rn Eurnpl'). 

To ordcr. or for furlht·r information. 
cflntacl: Chio.:f. Industrial and Tcchnolngiral 
lnformati•m Sccti•m. tr!'\IDO. P.O. Rox .mo . 
.-\-I.JOI! \'i.:nna. Austria. Td.: ---nt-211-31-5211: 
Ltx: •-tH-2."Hl7-5X.J; E-mail addn: ... scs: CiE C)l'.ICK 
C0\1M: AAOllOllB'c: UNIDO.EAR~:PKECiH 
,, t·-.;mo1.hitno.:1. 

( ·rimc and ju-.tin: updah: 

Surv..:\ ro.: ... ults pubfo,hcd 

- 7h -

Tho: l 'nit.:d Nalions Economic and ~icial 
Coum·il. in r.:solulion l'N2,' 22. arknowl.:dgcd !ho: 
im porlanc.: of thc U nitcd ~alions survo.:ys of crirn.: 
lrcnds. opcralions of criminal juslicc syst.:ms and crim.: 
pr..:\·o.:ntion stralcgics, and call.:d for th.:ir conlinuation 

and imprmcm.:nl. 

r\((onJingly. tho: S.:crctarial is.-.u.:d a tc.:hnical 
publication cnlitlcd Trends in crime untl criminal 
jmticc, / 1J70- JIJ85, in the· rn11lext of sor:io-ccmwmic 
clw11~t·: remits of the st"Cond L'nitcd .\'uti1111.1 .111rn·y of 
crime trmds, opautiom of criminuf justice sr.~tcm.1· u11tl 
aimc prcn·ll(iun strutc~in. Rcsults of tho: third surv.:y 
h;l\o.: now al-.o h.:.:n published. 

In add ii ion, tho: data from all the surv.:ys, 
cm.:ring 17 y.:ars ~.tarting wi1h 1970, arc available on 
diskclle, free of charge. from the U ni1e<l Nations Crime 
Pre\cntion and Criminal Justice Branch. 

Thl· l'nitc<l '\;1tion' Bihlio~r;1phiG1l lnformalinn 
S~-.tl·m (l'"BIS) uf the Dag Hamm.1r,kj11ld l.ihr;1r~ ha' 
nt:;1lcd nC\\ c11untr~ prnfilc ... on nimc and ju ... tirc in an 
dl.'ctronir formal. Thl· pr.lfil ... , ;11c 1t1 ht: upd;1kd 
pcriodicall~. with the <l'-'i'tancc of the l'ni1cJ -.;a1i1Hh 

crime prc\1.'llliun ;md niminal ju,ti<.·l· in,tilult:,. 

Thc c.imputcritcd l'ni1cd :--.;a1ion' ( ·riml' and 
Ju..,licc Information Nclwork 1t·:--.;cJI:--.;). \\hirh 
prnviJt·, ... uhstanli\e Jalaha.scs on nimc· rebtcd is.,u.: .... 
<L'> \\o.:ll as an dcclronic mail facility. i' -.1ill hcing 
dc\dopc<l. P.:nding. tho.: plann~ d tran,fcr of the 
manag.cml.'nt of l' "CJI;-.; scrvirc-. from 1hc Sl.tll' 
t:nivcrsity of '\cw York at Alh;111y. lo !hi.' Crimt: 
Prcvcntion and Criminal Ju-.lilc Br;m(h. l''.'UI'.; 
cxp;md.:d i1-. opcralional re;..;ch 111 morc th;m 200 nt:\\ 
ml.'mhcrs rnnnccted to it through thc 11\TER'.\ET. in 
addition to mor.: than fill on the Tciccommunication' 
C<K>p.:rativc "'elwork. 

Information -.ourc.:: Ecmmrnic ar:d Soci;tl 
Council: Report of the S.:crdan - C it:ncral: Si1(ial 
Dewlopmenl: Prog.rcs.' made in tht: impkml'nlation of 
E(onomic and Social Council rc,olulion l1N2, ·n. 

E,' 1'191! Ill. 

Library 10 send hooks on scro.:l'n 

Documents in the Brilish Lihrar..- in tht: 
lJ niled Kingdom will he availahlc to ro.:aders all mw tho: 
world at the touch of ;1 compuler kc~ hy the year 2000. 
Oncl' the sophisticated remote access lechnology is in 
place, the aim will he to deliver six million i10.:ms a yl.'ar 
to people in thcir hnrnc" or officcs screen to scrccn. 



VIRTUAL REALI'fY: AN EMERGING 

TECHNOLOGY 

Dr. B. Bowonder* 

INTRODUCTION 

V irtual reality 1s an emerging computer technology. 
which has enom1ous potential in engineering. medi

cine education and\\ ar It is likely to re\·olutioru1.c the nay 
we design and engmccr new products and services. I. 
Sutherland in 1965 suggested the use of ·ultim.1te display· 
as the ultimate fomt of mteracuon between human a • .d 
machine j I I. M. Kmeger 1cm1ed this as ·artificial r~hty · 
:md denotes the technology by which everything one 
perceives is generated by a computer that responds to 
movements \\ilh sights and sounds designed to make one 
think one is in another world 121 In the last two years this 
tcchnolo~· has become.: a major product conceptuali1.ation 
and product visuali1.1tion technology. According to a US 
Congressional Hcanng of the Sub-committee on Science. 
Technology and Sr·Ke. this new development in computer 
technology promises to rcrnlutionizc the way we use 
computers. n.1mely 

• the way we design new products 
• the way we teach our children and 
• the way we spend our free time Pl 

It has the potcnual to crw1r.ge design and engineering 
practices. This article gives an overview of this technol
ogy and its imponance to developing countries. though 
most of the present uses arc in developed countries 

WHAT IS VIRTUAL REALln' 

V irtual reality is a breakthrough technology that allows 
one to step through the computer screen into a three 

dimensional artificial world enabling one to look around. 
mo\'C around and mteract within computer worlds 1~1-

Virtual reality is no longer limited to scientific research 
centres. Desktop Virtual Reality computers present the 
basic building blocks fordcsignmg a v.·rtual reality system 
using a desktop personal cor.1pu1er. Tu.! reali1.ation of this 
technology has been made possible thrnur.h a number of 
new technologies such as 

• real time image generation systems 

•BEL Professor on Technology Management Administra
tive Staff College of India Bella Vista. Hyderabad · 500 
049, India 

The vir.ws expressed in this paper arc the individual opin
ions of the author. They do not rcprcs·~nt the views of the 
org;mi1.ation with v.hich he 1s affilliatcd 

• head mounted display dC\ ices 
• head tracking systems. etc. 

With the fantastic possibilities and the promise of wide 
scale a\'a.ilability. \'inual reality technology has been used 
in a wide ,·ariety of applications co\·cnng design. engi
neering. education. entertainmcnl. mcdicioc. trairung. etc. 
In 1993. ,·irtual realit~ \\as used for design in a large 
number of industries making ,·irtual reality a real tool for 
rapid product rcali1.auon in the competiti,·c context. 

VIRTUAL REALITI' TECHNOLOGY 

V irtual reality is a technology for generating an immer
siYe experience in which participants wear tracked. 

head mounted displays. Yicw stereoscopic images. listen 
to :m sounds and arc free to explore and irucract within a 
three dimensional world. The three clements of virtual 
reality technolcgy arc 

• Effectors: Kind of hardware that permits the ex-pc
ricncc of flying o\·crhills. ormo,ingand rearrang
ing objects in a ,;rtual room. 

• Reality engine. The computer system andcxt<.:mal 
hardware.such as sound synthesizing equipment. 
that supply effector.; with the necessary sensor}· 
infonnatiort 

• Application software: This soft~·arc describes the 
context of the simulation its dynamics. structure 
and the laws of interaction between objects and the 
user. 

Virtual reality. or qbcrspace technology, takes alternate 
reality a step further bv inuoducing a computer as a 
mediator or imagination enhancer. There arc two types of 
virtual reality. namely immcr.;ivc or desktop. A typical 
vinual reality system consists of (a) one or more input 
drviccs such as a jo:, stick. a steering wheel or a oody 
harness; (b) several forms of output (such as light 5('•1nd 
and pressure) and a computer to manage all the date. For 
example. you may be sitting in the control room of a steel 
plant with your hands on the control panel. staring straight 
ahead at a computer panel as though seeing the steel 
melting fumancc stanm~ and prondmg liquid metal and 
leading to rolled products. using glove inputs as though 
~·ou were operating the 'itc~I melting furnace. 

TI1c main \'1rtual reality products arc: 



• Glo,·c input dn·iccs "These use electronics to 
sense the position aoo orientation of the hand 
wearing it As the hand moves around in three 
dimensional space. the glove sends a stream of 
electronic data to the computer in the form of three 
dimensional coordinates. The computer then uses 
the data to manipulate the object on the display. 
Figure 1 shows a ~·pica! glo\'e input device. 

• Head mounted displa~·s The most effective \·ir
tual rcali~· input device is the head mounted dis
play (HMD). lllis de\ice. which can handle both 
the input and outside aspects of \'inual reality. fits 
O\'er the uscr"s head like a hclmd. The head 
mounted display monitors the side and up and 
down head n10,·ements. and sends a corresponding 
stream of data to the computer about its position. 
The computer uses this data to generate stereo 
images of the ,·inual world. The stereo images arc 
then sent to the pair of miruatl!rizrd displays that 
arc an integral part d the head mounted display 
Because the stereo im.1gcs arc synchronized with 
head mm·cmcnts. the effect can be quite realistic. 
gi\'ing the impressioa of actually mo,·ing about in 
a \'inual ''orld. The head mounted displays also 
stimulate auditory sense through its stereo head 
phones. gin ng cues about the sour(.;c and direction 
of the suuoo by presenting the sound to one car a 
split second before the other. The head mounted 
di~,.ilays also monitor head movements. feeding a 
stream of data to the computer about the hcad"s 
position and orientation in three dimensional 
space. The computer in turn adjusts the display on 
the HMD. resulting in \'isual stimulation that is 
synchroni1.cd with the head nt0\'ements. Head 
mounted displays contain monitors for each eye 
that generate stereo images 

• Bod~1racing de\iccs: These arc small spatial po
sitioning de\' ices with multiple. six degree of free
dom sensors 

Figuc 2 gi\'cS the clements of vinual reality system J 11. 
VirttL1l Reality dC\·iccs allows one to sec. hear. feel and 
interact with real or abstract data of the computer gener
ated models. Figure 3 gives a schematic diagram of a 
comprehensive virtual reality cnnronmcnt 1-' 1 

APPLICATIONS 

T he varinus dcments of virtual rcahl\· (YR) tools 
allows one to sec (visl1al displays). hear (audio~'>

terns). feel (force feedback device!.) and posirion onc'>clf 
in a vinual environmenl. Some of the cmergmg apphc;i
tions of VR technology arc e)>.amincd m tlus scc11on 

O~i~n: Convcnuonal comp'.1ter aided design Sy ~ll"ms 
replaced the drawing board. with lV monitor<; allowmg 
us to generate the same two dime11s1onal pmJect1on as the 
first drav. 111gs Through the use of VR II will be possible 
to experience three dimenswnal objccts by walking 
around them ;ind fc.cling them if they arc small enough. or 
walking in-;1de them or among<;t them if they ;ire large. 
such as b111ldmgs 151 Virtual design provides the ab1h1~ 

to design products 1nteracti\'cly. long before they exist in 
the real world. The main advantage of u.;ing vinual reality 
for designing and shapmg objects is the ability to expcn
ence other auributes of the objl'Cts. not onl)· the \·isual 
ones. The potential for \inual reality in design work is 
enormous. Engineers who would like to wolk on a com
puter screen could actually enter their product and once 
inside the computer model. they could check forergonom
ics. mo\·e parts from one place to another and witness 
various tests and analyses as pan of the de\ice. E~:pcnsi\'e 
and time consuming mock ups can be eliminated." ith the 
vinual model being used to check that pans fit Boeing is 
using vinual reality in design 161. Sun M1cro~·stems has 
introdi.:.:ed a \irtual holographic workstation. \\luch al
lows users to view three dimensional images th.1t mO\ e as 
their heads tunt or they bend down to look under the 
image. 

Apart from mechanical design. in drug design '1rtual 
reality is proving to be \Cry cost cffccli,·e and time sanng 
\'R can be used in determining hO\\ a molecule fits mto a 
receptor site of a protcm cn0 me Stress patterns arouoo 
objects can be vis1L1Ii1:ed. no\\ pattern of gases can be 
shown. the accoust1cs of buildings can be experienced. the 
effects of lightmg can be visual11:ed and many other fc.1-
tures import1nt to design can be expressed in a fom1 
amerable for interactive design Using VR. manufacturers 
arc mo,·ing over to the artificial three dimensional world 
for help in designing nC\\ products Caterpillar( USA). has 
been able to design cabs for loaders and \\heeled sho,cls 
( eanhmoving equipment) in about one week m contrast to 
the traditional cycle time of six months to one yc.1r 171 
Virtual reality is being used by a number of firms for 
design. Table 1 gives a c;clccted list of applications of 
\·inual reality in design Design analysis and vcnficallon 
can be performed on the computer in real time with 
interactive modelling using these approaches. 

ProtOt)ping Prototyping using virtual reality helps de
signers to vin1L1Ily sec the manufactunng process. The 
vinual prototyping promises to bring together the design 
engineer arid the manufacturing engineer Virt1L1l proto
typing allows fim1s to fabricate rc.11 parts for short pro
duction runs "1th the case of print mg out an cng1nccri ng 
diagram from a wire frame skclton that the designer can 
stretch and bend. twist and shape. a rough fom11s crafted 
llien the part~ a1e g1v.::n a skin and smoothed with a 
surface modckr or com·crtcd to solids with more trad1-
t1onal three dimensional computer aided design tools lh 
tools will cvenrually be available by spcr.:ch command or 
\\ hatcvcr interface the designer wants Virtual prototyp
ing. allow.~ for the reduction of design to manufacturing 
0 clc time and also allows a variety of prototype~ to be 
made q111ckly. thcrchy allowing firm•" ii,i, • '·· .. heme\\ 
product 111trod11ct.1on ra1e and sh0· · 1 '· • ~ cnn-
ccpluah1e and rntroducc new pro• · 1.:: first 
major cornmcn.:nl apphc.:at1ons of\ 111 .• 1 rcal1t~ 1•chnol
ogv was hv Mats11sh11a Electric. Japan. to pm\ 1ck a \'1r
t 11a I Decision Support S~·~tcm (Vf)S<.: 1 for 

conccpt11ahm1g a k11d1en l~I 'Ilic ws1ern has Ileen dc
~1gncd to allow customer.; lo de<;ign a kitchen ha<.cd on 
over 10.000 products ·niis system allm\ s the c.:1Vitomcr to 
sketch out the shapr,. sue and strnct.1re of the prc~cnt 
kuchen ;md then to remodel and select the new appl1;mce~. 



noor. ales. shcl\"eS. 1.:abmets. colour. c-Jnains and 10 h.1\·e 
11oor plans and counrenops The mteracti\"c nature of 
\ 1rtual rcahry pro\"1des for qmck customer fc1.-dback. Hos
puals and 111d11stnal layouts arc also bcmg reconstructed 
us1f11! nnual rcaht~ tools Vin1•al protolypmg h.1S im
mense potential m desigmng and constru.:tmg buildings. 
bndgc design. d::s1gn of space stations. cars. o\·ens. spons 
equipment. aeropla~s. telephones. washing machmcs. 
earner.is. etc. 

Tr.1ininl! The most \·aluablc apphcation of\-mual reality 
1s m training operators to m.1mpulatc complex equipl"lCnt. 
smmlate real hfe s1111.1t10ns and h.v.ardous cn\"iror•ments 
!'>I \"inu:ll rc.allr~ fac1htatcs the training em·ironmcnt. 
cspec1all~ m the folio\\ ing applications 

• s1t11at10~ m \\ hich tr.umng mistakes arc costly 

• s1111at1ons m \\ hi..:h the ncccssa~ em·ironmcnt 
cannot b-:: expcncnccd in the real world 

• desi)!mng mterfaces lh.11 arc sensible and can eas-
1h· be m.1nip11latcd 

• m.1kmg 1ra1mng situations r:::al 

• :o m.1ke the 1mperccp1iblc perceptible. 

\'1nual reality simulators arc the most commonly used 
application segment today. Mitsubishi Heavy lndust~ 
Co has manufactured an active type simulator for fighler 
aircrafl Simulauon 1s among the most successful real 
world applicalions of \·irtual reality. VR allows pilots and 
soldiers to take part in 'Virtual War·. NASA's Houston 
space centre st.1ned training astronauts for a mission to 
rep:iir the Hubble sp.1cc telescope using ,·irtual reality for 
simulation of hem objects bcha\"e in sp.1ce. They wear 
hclmcnts with screens msidc th.11 gi\·e a 120" vie,.- of a 
c.1noon-hkc. but geomctnc.1lly exact satellite in space. 
and b~ weanng glO\es wi1h sensors on their hands they 
simulate the maneu\cring of a satellite. Power plant op
eration. chemical plant opcr.uion. etc. arc not exclusive in 
the use of \'irtual rcality NEC of Japan has dc\"clopcd a 
\'irtual rcahty ski trammg system. which places users in a 
simulated ski cm·ironment. and which responds not only 
to physical mo\'cmcnt but to the user's mental state. 
Yasukawa Elcctnc. fap.1n marketed the telc-cxistancc sys
lem for the first time in the world for simulatjng electric 
power distnbutton controls in large power systems. Vir
tual simulation is far superior to thro: dimensional simu
latinn A three d1mens1onal simulation docs not present 
the mforrnatton m an ergonomic way smce the users arc 
passi\'c ob~ef\ers Virtual reality provides much b.:ttcr 
solutions TI1c operator. using a data glo\'c and a head 
mounted slcrco displ;iy can acl ma \lrtual "orld F\'cn 
mexpenenced lest pcr;ons Will be ;ible to rcah1.c compli
cated mo\'ements ·n1c lcarmng is rapid and cxpericntrnl. 

Education V1rt11;il reality is penetrating not only opcrntor 
tr.11nmg hut school ed11,1tion as well For ;i l;irge number 
of children who cannot 1mag111c what algebra is ahout. riis 
co!o11rf11l. nrnw. three dimension.al world 1s a perfect way 
10 lc.1rn and understand I 'i I Virtual reality i.s not only 
mteract1v~ as oppo.-.ed 10 the passive world of telcv1s1on 

and books. it accepts imaginati\e inputs from students. 
Vinual rcali~ has the polential to rc\'Olutioni1.c eduC3lion 
al all lc\'CIS. 

Entertainment: Vinual reality entertainment has a large 
market potcnti:tl. Large movie producers and \'idco game 
producers arc all at work to bring a new era in intcr.K."tive 
cntcrt.•munent to global custnmcrs. The '"Mandala Sys
tem .. of Vi,·id Group. USA. captures your image in real 
tm1c and projects it on a wide scn:cn so that you can step 
111s1dc a \'Htual world without ha\"ing to put on any equip
meru or sit inside a cab. They also ha\'e created musical 
s1mul;;tions where you can play ,·irtual instrumcrus by 
watching yourself in the nrtual \\Orld and guiding your 
O\\ n mo\'ements. Virtual mo\'ics arc on the cards. Wlulc 
games and entertainment experiences arc already a\'ail
ablc. creators arc already lookmg beyond these fom1s of 
enhanced \"idco games [IO). 

\"trtual reality o\·ercomes the main difficul!y in traditional 
three dimensional animation. namcly. lackofthr>xd1mcn
s10nal interaction. 11ic new technolog1es allo\\ us to im
merse into the computer generated worlds. With the use 
of grapluc workstauons it is possible to display complex 
scenes containing SC\"eral thousands of polygons at 1111cr
acti\·e speed. and with the ad\'ent of such new intcracti\·c 
dc\·ices as the 'Space Bair. 'Eye Phone· and ·oara 
Glo\ e ·.it is possible to create applications based on a full 
JD interaction mode in which molions arc in rcal time. 
The \irtual reality technology devices [~I with corre
sponding mput data and applications arc gi\·cn in Table 2. 
Real rime complex animation systems using \irtual rcality 
and simulation arc im·ading art, music. ad\"ertising and 
theatre in a big way. 

Medical applic.ations: ll1e future of health will be inex
tricably linked to \"irtual reality [I J. As impro,ed medteal 
techniques and drugs create an ageing population. so there 
will be an increasing demand for sophisticated medical 
sef\ ices. The biggest contribution of \"irtual reality to 
medicine might be in improving the doctors· teaming 
cuf\·e. In many medical situations. from surgery to train
ing. the medical use of virtual reality technology might 
benefit less from head mounted displays and more from 
\\ 1de screen monitors and projcctr.d reality. Three wa~ sin 
which virtual rcalit~· will help medicmc arc : 

• Virtual reality is helping rcse<m:hcrs to design new 
drugs lhiough a better understandmg of the stmc
ture and properties of large orgamc molecules 
wlulc working with these mc,lecules to understand 
receptor-drug interac!10ns \'ic;ually. 

• Virtual human bodies can be Hewed on surgical 
"orkstations. 

• lncrc.-1scd use of tclcpresencc mterfaccs and com
puter aided surge~· 

Rusinclls: Virtual reality has already invaded the business 
management segment. ·vinual spread sheets· allow ex
cc.:;1t1vcs to simulate the behaviour of their market~. prod
ucts ;rnd firms. Virtual reality has alrc.-1dy entered the stock 
n1,1ri<c1 Another lype of artificial reality crcaled by usmg 



\·irtual rcaht~ soft\\ an: lk!S lx-cn llSCd by a few Wall Street 
trJ<krs to spot trends M;t'\US System lntcm..1t1on.al. CSA. 
has dcv1s-~d such a system. The· Metaphor mi'\cr' portr.1\ s 
the world's m.1rkets m three d1mcns1ons on a \·1dcoscrccn 
gnd. By looking at the nsu.11i1.at1on of the whole \\Ortd of 
stocks. traders can spot trends and highly 'olaulc stocks 
V1rtual reality 1s already bcgimng t0 change the way 
business works It prondcs new \\ ays to represent and 
communicate rcaht~ and abstract d.1ta by custom11Jng it 
for our sc1t<;cs !\TI. Japan.. 1s dc\-cloping mter.!ct1\c 
systems. \\ hich w 111 rcact to user.;· expressions ;md bod~ 
language. as \\ell as \OICc Fujitsu. Japan. 1s de\dopmg 
·v1nu.1l Organism;· ll1csc arc imapnan· hnng organ-
1s1115 capable of d1!:-pl;I\ mg comphc1ted bch:1no11r. dc
p.:ndmJ! on en:r chall).!111_1! cond1uons. reacting to hum.an 
presence and also capabk of c;1~ Ill/.! on a d!a!oguc. ·n1e 
potential of' irtual n.-;tln~ applicallmt'i arc cont11111ou~l~ 
on the mcre;t~c 

SIG:\IFIC.-\'.\CE TO DE\'ELOPl:\G 
COl~:\TRIES 

The l\\O 111a1or :irph.:.1t1011-; of 1mm(·d1:1h.: ~1p11fic:111..:e 
to deYclop111_l! .;,11111tne' arc 

• nnual de,1_l!n :mJ 

• tra1111n~'. 

As de\ clop111_l! _-om:Irle- c'\pcn..:ncc the fon:c'i of _cl,1b:ih-
1:it10n the~ ar.: de' l'lll!.'. \\:I\ s 0f reo;pondm_l! to _t!lobal 
compc1111011 ll1c ni:1Jor 1mpcrali\cs for fmns from de, el
oping countncs IO nnpro,·c their mtmL'iJC compc1111' encs<; 
arc 10 tram the tcchmcal people to 1mpron~ the ni:11111fac-
111nng competence and dcs1~n competence 1111 V1rt1L1l 
real Hy hascd tr.illlrnf! 1s one step :ihcad of three d1men
s1oml SllllllfallOll . .1' II r.crn11ts 1ntcraC1l\e part1c1pat1on 
and full ho<h pamc1pat1nn It ehn11n;1tcs the micxtx:Clcd 
·ts mu.:h as pos,1l'k .1nd 1' clo,er to re:iltt~ \'1rt11:1l rcaht~ 
can be th.: q111ck..:'1 \\:I'.· or co'1 cfkcllvcl~ tr;11111ng opcr:1-
top; for compk" 1.1.;l-.s \"1n11al n.:aht~ b.1scd design pcr-
1111ts collahor:ll1\ c .:ngmccnng ''here \ ano11s <.:xpcns c111 
1111cract It ~uppons c.:'\pcm.:nllal prolot~ pin.E. h' '' h1eh 
produd ch:1ractcn-i1 .. :- can be cxp.;ncnccd more rc:ih'11-
c:11l~ hdorc the al ;11;1! d..:~1gn ·111i.: 11.,e of' 1n1d n..:aht~ 
draq11;;ilh rcd11~e' the llmc lx:t11ce11 dc.:-,1gn .111d m;11111fac
t11nng Tiu~ I' of p.1r:1mo1rn1 11111x1nancc for de, eloping 
co11ntrie~ s11i..:c de,1.l'.n h;1, been one of the.: has1c capah1h-
11cs that 11:1., been ric l'.k.:ted Onl\ .,trnng dcs1g1H.ap.1b1lll\ 
can help Ilic dC\ clopi r,g .:01111tne' to a1..i11c1 c the tr.111s1t1011 
from a non-1nd11stnal '-<lllet1 lo ;111 md11';tnal srn:1c11 
\'1n11al rcaht' can f:tdhl:1tc the karn1n1'. pro._c,., ;md help 
111 th1' tran.,111011 

l.;l'lh. the ''-T' 1i.:c' '<:..:l11r '' :11,o ht:~o111111.1: tc·._hnolor1 
om:rttcd. C'>pc..:!;ilh IL k, 111111111111k.1t1nll\. f111;111c1.1( <,(;f\ -

ice'>. h11lldrn1! Lnr1.'-.fn1i..t1<111. cki.:lr1L1I\ <,11pph. ccl11i.::111or1. 
traH:l. ch. \'1ri11al rc1l111 i.::111 help 1111111prrn111)'. rlil· m;rn
agcmcnl or thc•,c <..Cf\ Ile<, \'1rtn;il realJt\ !ll:ikt:' C\{X:fl
C!l(;C ;, ~•llllp0',;ihL mcd111111 thnw1•h rapid k;1rn1n1~ 11\llli'. 

\ 1r111al ~1m11l;111n11 "<fem~ 11111thcr \HH<h. nn11;1I n.:alll:· 
c.;;111 help cle\clop1111! L011111r,,, lo !cam q111d .. h ·1 he 1111-
pcrat1vc I\ to 1ra111 pcopk 111'1rt11:1I rc;1lll\ and ;1~<..c.:lcratc 
lhc adoption nf 11r111al rc;11J1, 11•,c 111 the m;11111f:Klurlll;'. 
111dw,fr1c~ and <;Cf\ 1<.e~ <;egment '' 11ho11t m11d1 dc.:l;I\ 

T[Cll:'\OLOGY TRt:!'iDS 

V irtual rcaht~ products arc h<..'Cl)!lllll!! more (X'pul:tr :t-.. 
the rnst of s~ stems dcdmc In l 'N~. about l.:"O he.id 

tr:icl.ed fully 1m111crs1\e \!rtual rcaht~ s~stems \\Cn: ..,,)Id 
and 111 I 'N.:" the ni:1rket 1s hkcl~ to be 111 the order 0f I t11l(1 
~stems The total global ni;1rkct for nrtual rcaht' pwd
ucts Ill 19')1 IS CSllmatcd to br Ill the order Of l'SS \:' 
1111llton. and 111s hkcl~ to !!ro'' to ahout l "SS hOO nullwn 
h~ J')')') 11 I ·n1c m:~1or applKat101L" of nnual rcaht' 
dun II)! Ins decade 1s hkch ll) he 

• tr.11111ng and ~111111l:111,1n 
• cntcnammcnt 
• s.., 1,·1111fic \ 1suah.r;1t1< lll 
• design and 1110\ieltng 
• mfon11at1011 and 
• Cl1llllllll!ll.;all011. 

:\ I:irgc 11:::11ber of firnb arc 111\ e'tlll_l! 111' 1n11al re.1ht' 111 

order to create a .:0111pctll1\.: cd_l!e Tosluh:1 has de\ cl<'l'ed 
a\ irtti.:11 rcalll~ based design pbtform. \TL Resear..:h li:1~ 
111tr0<lu..:ed a lO\\ .:o-i \"R S\ ;tcm. \\Inch "ill _l!l1 :1 l,111~ 

":1' to 1n.;rcasc the d1ffus1011ol\1rt11al tc.:hnolo!!' :-.; .·\:-i:\ 
h:h de' clop.;d a nrtual \\ md tunnd. '' luch use' \lrl!Lil 

real II'. :1 s11pcrc.:omp111er. h1_l!h speed d1stnhutcd rict''''rk
llll'. and h:~hcnd !!r:1pl11.:s \brcorn S1m11l:1t10n h:1~ rntr<)
d11..:ed a ·\'irt11al Cockpit". \\ hich 1s a \ h11:1Ih .;(111pkd 
:urhorne s' st.:m ~11nul:11or ·nm 1s a hclmi.:1 lll<'t!nt.-d 
'.h-.pl:t: onro \\ luch h projected :1:1 e'\a..:l s111111l:1t10n of th:.: 
,1,nij aro1m.i th..: am: raft L sinE t\\ o d1~pla:- s ti1i.: S(eltlfl<) 
l' d.:,·:lopcd using mfomi:1t1on from all sclt'>or~ to allo'\ 
rnght ns1ort ,-isibihl: rn po on\ catheror clouds and\ hu:il 
mod1fication cf threats and targets mapped onto the real 
\\mld ~111mlation To drasti..::illy reduce the design C\-:lc 
t1111c forsl11p~. Lo-:khccd ~11s~1ks and Space Corp. L'.'i.-\. 
1 ... 11Slll!! '1n11:1l ro.:aln' :ind\ 1rt11;1J protot~ pmg 111\ oh 111~! 
l11~·h n.:-,ol11t1on graplu.:s. q.,:reo\1sion. ~D-cur,ur. :1 d:1t;1 
glmc for marnpul:11111_l! _l!rapl11.; objects. and sp;1t1:1lh lo
(:tlcd sound '.\atwn:il :\d' an.;cd Rohollc~ Ri.:sean .. h Cen
tre. I. K. h:I'> ;1 prnJed. n:1111ch \T.RDF:\ ( \'1rt11:il 
1·.m m111mc:nt Re11101c Dm mg 1-:,pcnmc11t1. 11 h1._h 1 ... a 
pn1_l!r:1111111•· f«r di.:1:.:lopmµ lc.:k-prc.:scn.:c and nn11al rt:d

ll\ t..:ch11nlo!:1cs 111 thc dc-.1g1! of1111man-'>~ ~tem 111terf:t~es 
·1 he \l;i,.,;i.-!11 ... ells l11'.lll11tc nf Tccl1110Io~' S-.:1:.:lllhl' 
h:t\<.: d,·\clopcd ;1 11alk111g. t:1l1'111t..:. and \1rt11:ilh h"> 111.:: 

l1l0l. '' l11ch cm c•111irrn1111catc '' 11h '1n11:il a..:1i1r, 

J;1p:rne,t: firm' :ire 111\e'.tlll)' Ltrgc \llllh of 111011e' t" 11s..: 
\ 1rt11.il rl·;1hl\ for su..:h \\ 1dc rang1111: applk:tlWlh ;1' 

• ,on1rnll111.1: c;n11:-.trnL11nn robot> 
• i.:ri.:ating u1111p111cr progr.1111111c-. 
• di.:..i.1'.111111• 1110lc ... 1i1:1r model<. 

'.;IT 1, dc:1l'lop1m: ;i •.1r111:il rcah11 h:i.,..:d tlrn.:L· d1r:1··11-
'lo11;il u1111p11rcr ;11dcd ck.·,1v,11 ".,1c111 J·11.11t:11' dC\cl<•p1111• 
'' '>lcrw •. th;1t c;111 operate i.:011,lnKl1011 -phot., 11'·111)! L1111;-
11111111<..::tllllll i111c> i 1) I I b 1 :"-.1ppo11 l'm1111w < ·,' . 111d I 11rc I 
i:Jpan :11c u>lllJ'. ..l1r1':1I '1dco •11rcr:Kll\ c :il"r1:· .-.1:', '.1rt1i.il 
n.:al11~ Tol--10 LlcL1r1c Co. h dnc!C'p1111· .1:1 ,ii.:_rr1~ 

p1mcr d1-,fr1h11t1011 \\stem li.1.,ed 011 "11111.il rc.1111\ 
l>l11k;ma_11ma-IL111111:i lk:111 l11d11~1~ 1' dnclop1111'. re· 
mote lnntrol 1<:,.111111101'.\ for 11<:\I J'.Cllcrat1on ~pace rohoh 



usmg VR techr10log\ Autonomous control function will 
be aclue\\:d usmg remote control functions based on 
\ 1rtual re:iht~· technt>IO!;.' and mtegratmg II\\ uh the skill
ful aclltM; of the operators 

CO~CIXSIO:\S 

- ~ i 

Virtual reaht\ offers us a new version of reality that 
can suit our whims. and is .1 technology \\uh enor

mous btt<;iness oppo~umty. Virtual reality removes the 
bounda~ bct\\CCn art1fic1al re~1ht~ and physical rcahly. 
DeH:lopmg countnes can use the enormous application 
potenual of this 1cchnolo!-'.Y for smmlation.. design. educa
tion as \\eil as enlertamment Low cost \trtual reality 
systems arc cntcnng the market and dc,·cloping countnes 
c:11111sc these lmmed1atcl~ sleps should be taken to intro
dm.:c \ 1nual rcaltt' tcchnolog~ 111 indu..~trics. re~carch m
s!llullort<; traimng m.;tllulcs and edu;:auoml msUtuuons 
Dcs1p1 and lr:nnmµ pro\ ides for mlrirt<;1c compclitncocss 
:md \ inu:1l reaht~ allm' s for collaborati\·e design and 
rapid prolot\ pmg The de\ clop mg countnes ha\C to im
prO\ e their design compcten-:c b~ using new product 
re:li11.111on 1echnolog1cs such :t<; \trtual rcaht\ to crc.1te 
and sustam mdw;tnal compcllll\ eness in emerging mdus
tries. 1rad111onal 1ndustnc~ :t<; ''ell as m scn·ices 

Table 1: Virtual Reality Ap1,lications in Design 

Finn 

13ocmg. L SA 

Burroughs 
Welcome. LISA 

Caltbrc ln<;t!lnlc 
~ctherlands 

Ca1erp1llar. t:SA 

Ford. U·~ 

Lockheed !\11sstles 
& Space Corp. l'SA 

\far;;om S111111lators. 
LK 

SAS:\. t:SA 

Application of Virtual Realit~ 

Virtual reality engmecing s~ stem 
for design \Crification 

Dmgdc~ign 

Allm\s prospccti\e buyer; of 
b111 ldmgs to \\ alk through them 

E\ aluatc design performance 

\"1rt1L1l protot~ ping 

Dcs1gmng complex ships by :m 
µrapl11c manipulation 

Dc~1gn of\ irt11al cockpit 

De~1g111nµ \ irtual kuchen 

\"1rt11al \\Ind tunnel for 00\\ 

\ 1s11alt1a11on 

SLC. Japan \"1rt1L1I design nel\\Ofk for 
coilaborall\C dc~1gn 

Rolh Ro\ cc. 1;1<: Comp111er design of !ugh thntsl 
acroeng111es 11s111g VR images 

Tobo Ek:clnc. Pm1er OO\\ v1.~11ah1.11m11 for 
Japan pcm er S\ stem conl;ol design 

\':tlr'1u;i. I :SA V1rt11.1I prolot~ pmg 

V1rt11;1l l'n.:~encc. I iK V1rt11al CAD for pmducl 
m;1mp11lat10n 

Vicker, Sl11ph111ldmg I Jc;e of v1rtu;il subm;1r111cs for 
& Lng1nccrmg. I JK design vcnftc;i11on 

T1ble 2: Virtual Rea.lit~ De, ices 

Virtual Reality Input 
DC\· ice 

Data Glove Positions. oricn-
t.1t1ons. tnjccto-
ries. gestures and 
command~ 

Data Sull Body posllions. 
µe:;tures 

Six D1mert<;1on1! Pos111ons. oner:-
'.\1011~ tatiOfl<; 

Sp:i;;c Ball Position. oncnta-
lions. forces 

!\11DI Ke,board \111l1td11nen-
s1onal kc~ boad 

S1cr•_0 Display <[) pcrcepuon 

llc.1d \1011ntcd Camera pos1-
D1spla~ (Eye tlOfLS and lr.IJCC-

Phone) tones 

F o rec t r:insducers Forces. torques 

Rc.11 Time Audio So.mds. speech 
lnpul 
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Hand ammat1on 

Body ammauon 

Shap.: crc.111on 

Camera mollon 

Facial an11na11on 

Camer:i mouon. 
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Camera mollons 

Physics based 
animation 

Facial ammation 
of speech 
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FIG. . DATA GLOVE USED IN VIRTUAL REALITY 
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FIG. 2 . ELEMENTS OF VIRTUAL REALITY SYSTEM 
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