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NEWS AND EVENTS

JESSI sevks funding

Silicon

the

The Joint  European  Submicron
Initiative (JESSI) secking  funding  from
Europcan Commission for a JESSI I programme.

s

The Commission has asked the European
Parliamcat for £10 billion for its Fourth Framework
Programmc and JESSI is anxious to get a shice of this
funding. despite cnticism that the programme has
achicved few successes to date.

JESSE ends its cight - vear term in 1994, Two and
a half billion pounds has been put in jointiy by industry
and the EC. with extra funding from the EC’s ESPRIT
programme. Now JESSI wants a similar amount 1o help
fund its activities in long-term rescarch, matenials and
cquipment. technology and  applications.  (Source:
Electronics Wecklv, 17 November 1993)

Groups ask GATT o cut chip equipment tariffs

Two major clectronics trade associations. the

European  Electronic  Component  Manufacturers
Association  and  the  Semiconductor  Equipment
Manufacturers International, are asking the GATT
negotiators o scrap  tariffs  on  semiconductor

manufacturing cquipment in the final round of talks.

The move has the backing of US and European
semicenductor makers, since it would let them buy their
produciion cquipment more cheaply and lower their
own prices.

At present, the iariffs imposed on semiconductor
cquipmeni vary. In the United States, which consumed
$291 million worth of European cquipment in 1992, an
average dut of 3.9 per cent was imposed. In Europe.
which spent 3606 million on US equipmert in the same
vear, the averige wis 5.9 per cent.

The Ewwopean Commission is in favour of
scrapping the il (Source: cironics Weekly,

17 November 1993)

Green TV laws stoce up mountain of trouble

Furope faces vhe prospect of a “dead television”
mountain s countries  pass  laws  forcing
manufacturers 10 take back worn-out TV seis and
computer monitors. Prices of new sets will also rise as
manufacturers are forced to redesign e xisting models to
mahe them casicr to reevele.

ds

These are the conclusions of two years of
rescarch in the Netherlands by a group from the Centre
for Environmental Science of Leiden University, Delfi

University of Technclogy and Philips. Europe’s largest
manufacturer of consumer clectronics.

Jan Timmer, president of Philips, recently
committed the company to an environment:l policy
based on the belief that prevention is better than cure.
Philips says it supports the Eurcpean Commission’s plan
to make all manufacturers take back defunct TV sets
and computer monitors. but warns that neither the trade
nor the public has vet realized how costly this will be.

As part of a green marketing strategy. some TV
retailers in Germany now offer to collect old TV scts
from customers and dispose of them for DM 38 (£15).
But Philips estimates that the real cost of doing this is
DM 100 (£40). and predicts that this loss-making
strategy  will have to stop within months. and be
replaced by higher charges.

In the short term, manufacturers will have to
cover the cost of disposal by upping prices of scts that
were not made for recycling. In the long term. only if
the TVs arc completely redesigned will they be
recvclable.

The cathode-ray tube (CRT) makes TV sets and
computer monitors particularly hard 10 recycle. The
tube is made of two kinds of glass: one half for the rear
cone containing the clectron guns and high-voltage
clectrodes, and another for the flat front face which
serves as the screen.

The cone glass contains 15 per ceat lead to block
X -rays generated by high-voltage components. If the
screen also contained lead the picture would louk
brown, so it contains 15 per cent barium instcad. The
inside of the screen is coated with three different
phosphor dves, which create the colour image.

When an old tube is broken up for recycling, the
two glass types mix. The mix can be washed to remove
the dangcrous phosphors, but cannot be melied down
and reused for bottling because it contains poisonous
metal. 1t cannot be used to make new screen plates
hecause the residual lead will spoil the picture.

Mixed with new glass, some of the old material
can be used to make new cones. But the mix ol metals
in recycled glass weakens it and makes its mechanical
strength hard to predict or control.

With other European Community  countrics
preparing to introduce similar laws, Philips expects in
time (o have to deal with 25 million returned CRTs
every year.

The long-term answer is to find a reliable way to
separate the cone and screen hefore smashing the glass.
For this the CRT will have to he redesigned. Even then
companics and consumers will not be saving moncy




until the next century, when sets containing the new
tubes will reach the end of their lives.

The TV's cabinet presents further problems. It
contains up to 10 different types of plastic. H the
cabinet is ground up and melted down. the paper and
trim will reduce the bulk strength of the resulting
matcrial. A cabinet made from recycled plastic could
become a safety hazard if it cannot be relied on to bear
the weight of the CRT.

Philips believes that cabinets can be made from
a single matenial, which could casily be recycled.
Polypropvlene is a leading contender, as it could be
cmbossed, and so avoud the use of paper labels and

trim.

A TV conmtains some 2,000 components, from
loudspeakcrs to screws and clips, and can take at least
ar. hour to dismantle. Students at Delft Umiversity are
trving to design a TV that is easier to pull apan,
although they reckon the project will take another two
vears to complete.

Some components, such as the loudspeaker, are
so difficult to recycle and of such low value there is no
hop:: of rcusing them. There is a better chance of
recvcling the smaller clectrical components which are
soldcred to printed circuit boards. These must be diced
into tiny peliets, which are then heated and immersed
in chemical baths to separate the metal from the plastics.
Then the metals - copper, tin, silver and gold - must be
scparated, too.

"It is just mining technology”, says Wim Bruens,
Philips's environmental manager and chairman of the
environmental affairs committce of the European
Association of Consumer Electronics Manufacturers,
“but the difference is that the materials here are less
valuable. We can scll them, or reuse them, but there
will be no profit, only less loss. The problem is that raw
matcrials are still too cheap. The big risk is that
manufacturcrs will build products that can be casily
recycled, but no one will buy them because they are too
cxpensive.” (Source: New Scientist, 4 September 1993)

Ray of hope for "old” televisions

Cathodc-ray tubes may scem like prehistoric
relics to Japancse clectronics companies developing flat -
screen televisions based on liquid crystal technology.
Yet Matsushita kas kept faith with the old ways and is
1o launch a flat-screen television based on cathode-ray
tubus.

Matsushita first demaonsirated a prototype of its
so-called "heam matrix” version of the cathode - ray tube
in 1985. Its current modcl, to be launched under the
Panasonic brand name, is just 10 centimetres thick and
has a 36-centimetre scrcen.

9

In a conventional cathode-ray tube, an clectron
gun fires an clectron beam which is scanned across the
back of the screen surface by magnetic coils. Behind
the screen of a beam matrix tube is a sandwich of six or
so plates. Strip cathodes in the plate furthest trom the
screen generate electrons that are focused into “pencil
beams™  through  perforations  in an  adjacent,
clectrostatically -charged plate.

The pencil beams pass first through a modulating
plate, which varies their strength, then  through
horizortal and vertical deflection clectrodes.  These
move the peacil beams sideways, and up and down,

At the front of the sandwich is a phosphor-
coated screen divided into 10,000 small rectangular
sections. Each rectangle is scanned by its own beam, so
cach section thus forms a ten-thousandth of the picture.
Matsushita’s trick was to link the mosaic without any
joins showing. The company has priced the sets at
¥2388,000 (£1.500), and is making just 1.0XX) cach
month.

This may scem expensive, but it is a fractior of
the estimated $100,000 it will take to build a protot:pe
flat-screen television based on liquid crystal displays.
Morcover, people vicwing cathode-ray tubes from
oalique angles can still see the picture clearly, whercas
the image of an LCD-based screen falls away unless tae
virwer faces the screen head-on.  Also, cathode-ray
tubzs are brighter than LCDs. (This [irst appeared in
New Scientist, London, 25 September 1993, the weekly
revi:w of scicnce and technology.)

From scrap to Big Mac

DEC is at the forefront of US cfforts to make
compiters more environmentally friendly.  The
compuler giant is participating in a programme
organized by the American Plastics Council (AFQC) to
reclaimt plastics from computer carcasses.

Reclaimed housings from DEC boxes are sent
back to General Electric and recycled as roofing pancls
for McDonalds’ restaurants,

Spurring the programme was the realization of
the very short product life of the 10 million old
computcers that end up in scrap piles cach year.

This was brought to light by a recent Carncgic
Mcilon University study. which estimated that up to
150 nudiion used computers will be piled in the US's
landfills by 2005. (Source:  Electronics Weekly,
26 May 1993)

HCFCs bar st for 2014

Ozone  depleting  hydrochlorofluorocarhons
(HCFCs), which camce inte use as replacements for




CFCs, are o be climinated within the European
Community by 2014

The climination of CFCs, set for 1993, has
alrcady  been attained by many  major  clectronics
companics.

HCFCs. which are 20 times less harmful 1o the
osone laver than CFCs, are mainly used in the
production of foam packaging. (Source:  Electronics
Beckiv, 16 June 1993)

US firms beat CFC deadline

US computer manufacturers DEC and Convex
Computer Corporation have climinated ozone depleting
substance-. including chlorofleorocarbons (CFCs). from
thcir manufacturing operations.

Under the US Government deadline sct by the
Clean Air Act Amendments of 1990, all equipment
manulactured with or using CFCs after 15 May. while
still being legal, must bear a warning label stating the
harmful effects of CFCs on public health and the
cavironment.

DEC has donc away with CFCs throughout s
world- wide manufacturing operations 18 months ahead
of its own target date.

Preliminary investigations indicaie that as well as
saving several thousands of doflars 1n waste manage -
ment. there has been a 30 per cent increase in
manufacturing productivity by doing away with osone
depleting substances.

In additior: to compliance with the Clean Air Acat
Amendments, Convex will alo sell is old CFC-
consuming cquipment as scrap metal rather than as
sahvageable cquipment that could be used with CFCs
chewhere in the world, (Source: Electronics Beckly,
2 May 1993)

European _industry collaborates 1o protect  the
cavironment

The British semiconductor industry is publishing
a unde of practice 10 ensure that the activities of s
memburs hase the keast possible impact on the environ-
moent. The aims of vhe code include minimizing waste,
conserving resources, climinasting or reducing the use of
environmentally hazardous substances nr processes, and
highlighting opportunities for increasing knowledge ard
developing new technologies. Members take part af
their own cost, but the Government provides the
infrastructure,

The code, which was announced by the UK
Microclectronic Environmental Advisory Committee,
has been compiled by a0 working group of the

Committee chaired by John Holmes of Motorola, with
BOX. Building Design Partnership, Edwards, Fujitsu.
Surface Technology Systems and the Edinburgh
Microfabrication Facilit: . The code is being published
on their behalf by the Semiconductor Safety Association
(Europe).

The cade is intended te give guidance on current
best practices within the indusiry and to assist
compliance with legal requirements.  The working
graup hopes it will help to facilitate the ongoing drive
for cnvironmental excellence.  (Reprinted with
permission from Semiconductor International Maga:zine.
Mayv 1993, Copyright 1993 by Cahners Publishing Co..
Des Plaines. IL. USA))

Alternative cleaning methods

The most recent meeting of the Montreal
Protocol  signatories, held in  Copenhagen  in
November 1992, agreed to substantially reduce the
availability of CFCs. An EC mecting one month later
imposed even tighter restrictions on EC member States.
in the European Community CFC availability will be
cut to 15 per cent of the 1986 level by the end of 1993.
A 100 per cent cut - zern availability - will be enforced
by the end of 1994,

On top of facing restricted availability, users arc
now confronted with substantially increased prices and
the lcading suppliers are servicing existing customers
only and rationing quantitics to prevent stockpiling.

Clearly clectronic manufacturers that have aot
vet done so are poing to have to get their skates on and
decide which alternative to emplov. 1t has 1o be
emphasized that although several alternatives to the use
of a CFC-based solvent do exist, there is no drop-in
alternative. Special equipment or materials are necded
and there is a learning curve to be surmounted.

But, according to Dr. Colin Lea of the Nationaf
Physical Laboratory, all available cleaning options will
clean adequately and now presently offered alternatives
can be climinated on lack of cleaning performance
compared to a CFCH 3 alcohal benchmark. (Lea also
points out that CFCH 3 alcohol is not. in fact, all that
eood. its popularity being based upon convenience
rather than performance.)

Sa. what are the available options?  The hst
includes HCFUs, alcohol, agueous. semi-aqueous and
avoiding the need 10 clean by emploving low residue
"no-clean” fluxes.

This last option is proving to be popular, but it is
not a “drop-in” alternative to cleaning since the new
no-clean fluxes, whether employed for wavesoldering
or incorporated into solder pastes that will be reflowed,
need 1o be evaluated by the user.




With these fluxes, the processing window
becomes narrower, and parameters such as component
solderability assumes increasing importance.

The soldering process window. however, can be
widened by soldering the printed circuit assembly in an
incrt atmosphere.  Providing an inert atmosphere,
usually nitrogen. requires purpose-built equipment,
although retrofit kits for specific soldering machines are
now available.

The inert atmosphere ensures that oxyvgen levels
in the arca where soldering takes place are in the
3- 100 ppm range and this low level of oxygen reduces
the activity required of the flux.

The benefits offered by the no-clean option
include cost saving: no solvent or cquipment has to be
bought and there are no energy and no labour costs to
b considered. The residues left by the new no-clean,
less active fluxes are virtually invisible and they do not
clog up test probes.

On the down side, however, users need to e
reassured that leaving the residues on the board will not
lcad to any long-term reliability problems and. because
no cleaning takes place, any solder balls which may
have been formed during a reflow process will not be
removed.

If cleaning is to be carried out - and there can be
good reasons for cleaning, for example to make sure
that solder balls are removed and that test probes make
good contact. or simply because the customer demands
it - then options such as the use of HCFCs, alcohol or
aqucous or semi-agueous methods can be considered.

Each alternative has its pros and cons and a
process that suits onc manufacturer’s product will not
necessarily be right for another’s,

Sclecting the most appropriate method is not an
casy task, but for those firms that have not vet switched
from using CFCs, it is onc that needs to be addressed
now. (Source: Electronics Weckly. 2 June 1993)

Computers and telephones converge

The computer on your desktop could soon have
the power to forward vour telephone calls, with the
launch of a new hardware and software specification
that could facilitate the convergence of compuiers and
communications at the desktop level. Just unlrashed on
the marketplace, and the brainchild of two US-based
crwporations, Microsoft and Intel, Windows Telephony
Applications Interface makes the PC a platform for
compuicr-supported telephony.

Thae specification is for a graphical uscr interface
to control  functions  like call forwarding  or
ennferencing. Calls would be transferred by pointing a

cursor at a name or a department; PC software would
handle the call accordingly.

The goal of computer-supported telephony is 1o
bring computer-based ntelligence to voice and video
applications. while shiclding users from its complexity.
Previous attempts by communications and computer
companies to break into this market have failked to
muster wide appeal amonag users. The Microsolt-Intel
spectfication,  said 10 be  supported by around
40 computer and communications  companies. s
predicted 1o appeal to a wider market because it
integrates a voice terminal with a viable desktop
computer. (Source: Communications  Week.
10 May 1993)

Keeping the world informed

The United Nations Department of Public
Information (DPI), created in 1946 to keep the world
informed of the new organization’s aims and activities,
was called on by the General Assembly to establish
“branch offices ... in order to ensure that peoples in all
parts of the world receive as full information as possible
about the United Nations™.

Today. a network of these branch offices, known
as United Nattons Information Centres (UNICs) and
United Nations Information Services (UNISs), hinks the
United Nations at its Headquarters in New York with
68 cities in Member States. There, they are the voice of
the UN, and a very important means of stimulating
local interest in global issues.

UNICs provide a wide range of services,
representing the UN at official funcuons, providing
professional, administrative and logistical assistance to
UN offices and operations, and giving practical support
to the UN’s increasing  peace-making  activities
throughout the world. Their other important functions
are: assisting the press and broadcasting media in their
respective countries in the production of news about the
United Nations; providing speakers and lecturers 1o
non-governmental  organizations  (NGOs)  and
cducational institutions; and organizing special events to
mark UN observances such as United Nations Day,
Human Rights Day and Disarmament Wecek.

A reference library, open 1o rescarchers and the
general public, providing access 10 UN  official
documents and other public information material, is
another important part of the UNIC.  In many
countrics, documents and publications can be borrowed
from the Centre's hbrary through inter-Tibrary loan
procedures. Al Centres maintain a United Nations film
and video collection, and most have an auditorium
where film screenings, workshops and seminars can be
held.

UNICs are linked to UN Headquarters, and to
cach other, by clectronic mail, facsimile or cable,




cnabling them 1o obtain the latest information as fast as
possible, This network is o unique souree of informa-
tion on such topics as peace-keeping. peace -making,
human rights. cconomic and social development.
disaster reliet. environment, and clection monitoring.

For further information on the global nctwork of
UNICs and UNISs, contact: Director, Information
Centres Division,  Department  of  Public
Information, United Nations Scecrctariat, Room 1060
New York, NY 100170 Tel: -1 212°963-6537;
Fax: +1 212 963-7330.

Embedded version of Sparc out_ by 14993

An embedded version of the Spare micro-
processar 1o rival Fujitsu’s Sparclite: will be in
production betore the end of 1994, according to
Nick Walker. chairman of Eurosparc. a group of
Europcan  companies  that  develop  Sparc-based
products.

Two routes are being followed to develop
cembedded Sparcs. though it was not revealed which was
more likely to vield silicon lirst.

One route is o produce a formal specification.
This is called Version S8E of the Sparc architecture. The
sceond route i via the ESPRIT-spossored  Open
Microprocessor Initiative (OMI). The goal of OMIis 1o
develop  customized  extensions to existing RISC
microprocessors. including Spare. 1o make them more
usclul for their users.

Eurospare delined the original requirements and
passed them on o Spare International for ratification.
The extensions include three extra instructions, options
for implementing & memory management unit or a
cache, and I O penipherals.

Companies working on the OMI Sparc project,
called Smile, include Matra MHS and Philips. Philips,
the prime contractor, has not set produced a Spare
provessor. (Source: Electronics Weekly, 28 July 1993)

Olivett bids 1o tuke wircless LAN initiative

Olivetti has launched its wireless LAN based on
the DECT - digital Europern cordless  telephone
standard. Itonly offers 15 Mbit s data rates, far below
today’'s 10 Mbit s Ethernet LANs. But European plans
tor a higher speed wircless AN called Hiperlan will
fuce competition from US technology.

Hiperlan is a European Commission coordinated
development. Local arca network user radio access
(LAURA)Y was begun last year under the ESPRIT
programme 1o develop and evaluate new technologics

compatible with Hiperlan,
conclude before 1995,

It is not expected 1o

The aim is to support 10 Mbir s wireless LANs
ol up to 10 m operating in the 17 GH/ radio band.
LAURA is controlled by the French company Dassault
Automatismes o1 Telecommunications, and there are
partaces 1in the UK and ltaly.

However, it seems unlikely that the marketl will
wait for the participants in LAURA to complete their
dehiberations.

The partners in LAURA are evaluating the
application of CSMA (D algorithms which allow
point-to-point data transfer at full channel speed.

The situation i~ saved for the Europeans by the
fact that the US commiltee investigating its own
Hiperlan standard (Committee 802.11) is still a long way
from making a deciston. US proposals are all over the
frequency band.

The ncarest 1o the European standard appears to
be Motorola with an Ethernet wireless LAN, operating
at a transmission rate of 10 Mbit s in the 18 GHy
frequency band.

Fortunately for the Europeans they have come to
a common agreement on the use of specitic frequency
bands for wircless LANs. In the United States the
Federal Communications Commission (FCC)  has
alrcady allocated the frequency band 902-928 MH/ for
usc of systems hased on SST.

The Europeans do not have time on their side.
Apple Computer is lobbving the FCC hard for the
IS GH/ band and 1t wants (o enter the market in a big
way. This means that we can expect to see an FCC
ruling before long.

The key could be Olivetti’s chairmanship of the
ETSE European standards committee developing the
Hipedlan standard. With 3 DECT LAN already on the
market, Olivetti will do evervthing it can to prevent
Furope losing out to the United States.  (Source:
Electronics Weeklv, 23 June 1993)

Network connections

We are including a list of countrics and their
status with regard o network connectivity. The listing
is reproduced inits entirety on the following page.
Credit for this listing goes to Mr. Larry Landwceber and
the INTERNET Society.  All changes and corrections
should  be addressed to Mr. Landweber
(LHLe CSWISC.EDUY. (Source: Internet socicty news,
Winter 1993) '




International Connectivity veuionn by Larry Landweber hi@es wisc.edu
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Afghanistan
Albama

Algeria

Amerncan Samoa
Andorra

Angola

Anguilla
Antarctica

Antigua & Barbuda
Argentina

Armeniad

Arcba

Australia

Austna

Azerbajan
Bahamas

8ahrain
Sangladesh
Sarbados

Belarus

Belgium

Belize

Benin

Bermuda

Bhutan

Bolivia
Bosnia-Herceygovina
Botswana

Bouve! Island
Brazil

8¢, Indian Ocean Territory
Brune: Darussalam
Bulgaria

Burkina Faso
Burundi

Cambodia
Cameroon

Canada

Cape Verde
Cayman Islands
Centra! African Republic
Chad

Cnile

China

Christmas Island
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Cocos (Keeling) Islands
Colombia
Comoros

Congo

Cook Islands
Costa Rica

Cote d'Ivoire
Croatia

Cuba

Cyprus
Czech-Republic
Denmark
Djibouti
Dominica
Dominican Republic
€ast Timor
Ecuador

Eaypt

E! Salvacdor
Equatorial Cuinea
Esonia

Ethiopia
Falkland Islands
Faroe Istands

Fiji

Finland

France

french Guiana
French Polynesia
French So. Territories
Cabon

GCambia

Georgia
Cermany

Chana

Gibraltai

Creece
Creenland
Grenada
Guadeioupe
Cuam
Guatemala
Guinea
Guinea-Bissa
Guyana
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Haiti

Heard & McDonald Is.

Honduras
Hong Kong
Hungary
Iceland

India
Indonesia
Iran

raq

ireland

1srael

haly

Jamaica
jJapan

Jordan
Kazakhstan
Kenya
Kiribati
Korea (North)
Korea {South}
Kuwait
Kyrgyzstan
Lao People’s Republic
Latvia
Lebanon
Lesotho
Liberia

Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Madagascar
Malawi
Malaysia
Maldives
Mali

Mala
Marshall Istands
Mantinique
Mauritania
Mauritius
Mexico
Micronesia
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Moldova

Monaco

Mongolia
rMoniserrat
Morocco
Mozambique
Myanmar

Namibia

Nauru

Nepal

Netherlands
Netherlands Antilles
Neutral Zone

New Caledonia
New Zealand
Nicaragua

Niger

Nigeria

Nive

Norfolk Istand
Northern Mariana ls,
Norway

Oman

Pakistan

Palau

Panama

Papua New Guinea
Paraguay

Peru

Philippines

Pilcairn

Poland

Portugal

Pueno Rico

Qatar

Re’union

Romania

Russia

Rwanda

Saint Helena

Saint Kitts & Nevis
Saint Lucia

Saint Pierre & Miquelon
St. Vincent & Grenadines
Samoa
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San Marino

Sao Tome & Principe
Saudi Arabia
Senegal
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon lslands
Somalia

South Alrica
Spain

Sri Lanka

Sudan
Suriname

Svalbard & Jan Mayen Is,

Swaziland

Sweden

Switzertand

Syria

Taiwan

Tajikistan

Tanzania

Thailand

Toge,

Tokelau

Tonga

Trinidad and Tobago
Tunisia

Turkey

Turkmenistan

Turks & Caicos Islands
Tuvalu

Uganda

Ukraine

United Arab Emirates
United Kingdom
United States

U.S, Outlying Islands
Uruguay

Uzbekistan

Vanuatu

vatican City State
Venezucla

Vielnam

Virgin Islanas, Br,
Virgin Islands, U.S.
Wallis & Futuna ls.
Western Sahara
Yemen

Yugouslavia

Zaire

Zambia
Zimbabwe

OO0OX XXXXOXX
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Current status of coordination ol information systems
and services

AL its Spring 1992 session, the Administrative
Commitiee Co-ordination  (ACC) mittated  a
comprehensive review of its functioning. and methods
of work, and of those of its subsidiary bodies. Within
this framework, the ACC decided, at its April 1993
session, to establish a Senior Level Task Foree to review
and make recommendations on the general requirements
for dissemination information, the means of
harmonizing the United Nations information systems as
well as the roles and mandates of the Advisory
Committee  for the Co-ordination of  Taformation
Svatems (ACCIS) and the International Computing
Centre (1CC).

oan

of

After  censidering  the report and
recommendations of the Task Force chaired by the
International Telecommunication Union (ITU), ACC
ook the following decisions:

- To discontinue ACCIS and to establish an
Information Systems  Co-ordination
Committee (ISCC) reporting to ACC through
iis organizational committee. ISCC will have
as members United Nations system organiza-
ticas participating in ACC. represented by
individuak who have a comprehensive
understanding of information management
issues and related technologies. It will work
extensively with clectronic means and will be
supported by a small Seeretariat.

- ISCC is 1o meet as soon as possible, before
the end of 1993 or carly in 1994, to finalize,
{or approval by ACC, the terms of reference
proposed by the Task Foree, establish a work
programme and make proposals for the
budget for 1994, 1995, The Sceretariat of the
former ACCIS, the functioning of which is
to be continued pending  the  relevant
decisions 1o be taken by ACC at its nexa
session, is to extend all possible assistance to
ISCC in the preparation for its first mecting.

- ISCC s alo to undertake an evaluation of
the publications. databases currently being
prepared by ACCIS  with a view (o
identifving those that should be pursued and
those that could be discontinued.  Pending
the outcome  of  this  cvaluation,  the
Secrctariat of the former ACCIS )
proceed tothe finalization of the information
products which are near completion.

is

The report of the fast session of ACCES iy
referred by ACC to the 1ISCC, 1o be tuhen
into account in the claboration of its work
programme.

- The Management Comm. tee of 1CC s to
study the possibility and modalities of
implementation of the recommendations of
the Task Force concerning  the
transformation of 1CC into an information
management services centre with a broader
role 1o provide information-hased services
on a full cost-recovery basis.

As soon as plans for the structure and work
programme of the ISCC are finalized, readers will be
informed in an appropriate manner. (Source: ACCIS
Newsletter, Vol 11, No. 4, November 1993)

II. NEW DEVELOPMENTS

World's fastest neural computer claim

Researchers at Siemens Laboratorics in Munich
claim o have built the world's fastest and most flexible
ncural computer to date. The computer greatly reduces
compuling time for simulating and developing neural
nctworks: the Synapse I neural computer completes in
only 1.5 minutes computer operations that previously
took a week. In its final configuration, the machine will
be twice as powerful.  The core of the computer
comprises cight speciai chips geared to matrix-based
computation - intensive operations in neural actworks.
Manufactured in a I-micron CMOS  process, the
157 mm® ASIC has 610,000 transistors capable of
performing around 800 million svnaptic weightings or

multiphcations and additions a second.  (Source:

Mikroelektronic, May June 1993)

STM goes multi with smart IC technology
SGS-Thomson  Microclectronics (STM) - has

moved further down the path of putting the data
processing and memory functions on chip with the
power functions.  The key to the company’s smart
power IC developizents is a technology SGS-Thomson
has dubbed BCD3.

The BCD (Bipolar/CMOS,; DMOS) technology
combines the high density of CMOS with the high
precision analog of bipolar and the superiority of
DMOS in high voltage apphications.

With its BCD3 generation STM will soon put an
*-bit  microcontroller and  non-volatile EEPROM
technology on the one chip. It also allows for the
integration of fully isolatcd DMOS transistors with all
the contacts on top.

STM has produced what it calls a technology
demonstrator chip, the HOSIE, which it is producing in
samples on i 1.2 micron process. Thisis adevice which
combines a single 60V smart power chip, an 8-bit




microcontroller and full H-Bridge DMOS power stage
with overcurrent and overvoltage features.

included in the device are the microcontrolier,
64 Bytes of RAM, parallel 1/O. a watchdog timer and
clock oscillator. Address and data lines are provided for
external program memory.

The device also includes a pin connected to an
on-chip temperature sensing circuit. This can be used
to implement smart power management schemes where
the power output is reduced gradually to keep dic
temperature within limits.

The H-Bridge power stage consists of four
vertical DMOS  power  transistors  cach  with a
drain-source on-resistance of 0.3 Q. A built-in
capacitive charge pump ensures that the high side
switches are driven correctly by providing a gate voltage
higher than Vd when an ON state is required.

The device also contains an over current
protection circuit which prevents damage due to output
short circuits to ground. The over current level can be
chosen by changing the value of the external sensing
resistors in scries with the drain of the upper switches.

Every time an over current condition occurs the
transistors are switched off.  The condition remains
uniil the input signals are reconfirmed.  (Source:
Electronics Weeklv, 27 October 1993)

Drawing a blank

The paperless office is not a dream, it is a joke.
Today more gadgets are devoted to spattering more
paper with more ink than cver before. At last a
Japanese manufacturer of office equipment. Ricoh, is
trving to reverse the trend. It has developed a machine
that takes in printed paper and spits out clean white
sheets. The age of the reeveling non-violent shredder
may be about to dawn.

Maost photocopicers, laser printers and plain-paper
fax machines make their marks with a black powder,
known as toner, which is melted onto the surface of the
paper. The new machine sprays on a chemical to loosen
the toner's grip, applics a little heat and then uses a
sticky roller to pe-i the toner off.

Using this technology, a single sheet of paper can
¢ reeyeled 100or 20 times, depending on its durability.
And as well as eliminating bins full of waste paper, the
machine could silence the shredder. Anyonce concerned
shout seereey could erase his message rather than
.duce it to tangles of shredded paper. The result
would not fool the experts in a forensic laboratory, but
it might well suffice for low-level security.

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

make erasing old paper cheaper than buyving new. And
only the toner is removed: the machine cannot wipe out
marks made by dot matrix printers or thermal- paper
fax machines. Pen strokes and impressions made with
ordinary printing presses are abo immune. This means
that text or tigures produced with a laser printer could
be altered, but Ietterheads and signatures on the same
picee of paper would be left intact.  (Source:  The
Economuist, 28 August 1993)

Will the clectronic notepad write its wav o the top?

Electrical shops are beginning to fill with the
latest gadget for the technology obsessed: pocket-sized
computers that you write on with a pen and that can
send faxes of your notes as well. But consumers will be
caught in a familiar trop: manufacturers cannot agree
on standards so cach of these personal digital assistants.
or PDAs, will have a different specification and need
different software.

The PDAs aim to mimic personal organizers but
instcad of paper or a keyboard they have a liquid-
crystal screen and a special pen which makes electronic
ink appear when it touches the sereen.

PDAs can store scribbles and sketches as images
and turn handwriting 1nto tvpe; they all become more
accurate as they become accustomed to a person’s
writing.

Each manufacturer hopes its specification will
eventually hecome the de facto standard.

One of the most attractive features of PDAs will
be their ability to communicate, cither through a
telephone socket or a mobile phone link. Both Apple’s
and EO's PDAs will be sold with an clectronic mailbox,
which people can send text messages o and retrieve
messages from anywhere in the world.

Apple savs its Newton will incorporate a cellular
phonc in 1994, But standards for cellphones vary
around the world so PDA manufacturers are holding off
finalizing their designs.

Ulumately, PDAs should be able to tap into
office computers and databases from anywhere. Apple
and Amstrad plan to installba receiver for the American
global positioning system satellites in their models,
sothe PDA will tell you where it i and display a
map of the arca.  (Extracted from New Scientist,
3 April 1993)

Tiny tools build micromachines

Much has been written about the promise of
micromachines. A less glamorous topic is the tools
which must be developed (o assemble such devices, But
functional microtools arc a prerequisite to any futuristic
scenario that has micromachines coursing through blood




vessels in search of cholesterol and other harmful
substances.

Al the University of Tokvo, a team led by
Maavuki  Nakao has developed a set of four
microtools - three for grasping and one for carving -
which can be used on objects that are smaller than
1 mm in scale.

The micro carving tool uses a long, narrow
needle made of tungsten and cuts by means of
ultrasonic vibration.

The three grasping tocls differ in the method
they use to grab hold of objects:  air suction,
clectrostatic force and the surface tension force of

fiquid.

The air-suction tool combines a narrow glass
tube (inner diameter of 0.1 mm) with an air pump. The
suction force draws the object to the tip of the glass
tube.  When the suction is stopped. the object s
released.

The surface tension ool also makes use of a
hollow glass tube, but this time it is filled with a liquid.
The surface tension of the liquid at the tip of the glass
tube is strong cnough to fix the object. To relcase the
object. a light is shone on the tip to evaporate the
liguid.

The clectrostatic tool creates an clectrostatic
potential between the stand on which the object sits and
a needle-like protrusion at the tip of the wol. The
object sticks 1o the ool untif the electrostatic foree is
remaoved.

In  practice.  these microtools  are more
complicated 1o operate than the above explanations
suggest, mainly because onee picked up. sub-millimetre
objects are more difficult to release than normal-scale
materials,

The Nakao team has used microtools o grasp a
0.3 x 0.7 x (.6 mm cubic object, and 10 carve holes
similar 1o the eyes found on dice in a 0.3 mm cube.

The rescarchers plan to develop a number of
other microtonls,  Work is already under way on the
design of a microlathe and a microdnll. The ultimate
goal is to develop a microscale version of the machining
centre. where a Lirge number of microtools of different
types and different functions can be interchanged as
required for continuous machining and fabrication,

Microprocessing is not completely new. In Tact.
semiconductor manulacturers arce already processing,
malterials ot the submicron level, However, in these
applications, the object being worked on s relatively
farge and casy 1o fix in one place. In the case of

semiconductors, the work takes place on a silicon wafer
that is more than 10 cm wide.

Fabricating a micromachine is different. Here,
the object being worked on is of sub-millimetre
dimensions, making it difficolt w0 fix in a stationary
position, let alone process. And at this scale, the effects
of static electricity and the viscosity of liquids suddenly
take on major significance.

Semiconductor fabrication basically involves the
deposition and the ctching away of thin films in
predetermined patierns, so hittle movement of the abject
is required. In contrast, parts need to be moved around
and assembled to fabricate a micromachine. The tools
and techniques needed to accompiish this task are just
now being rescarched and developed. (Source: Nikked
Heckly, 28 July 1993)

Boundary clement software speeds structure_analysis

Century-old  mathematical  formulations  not
previously thought to have commercial utility have ked
1o the development of an analysis methad now being
used in complex engineering problems that may involve
stress analvsis, heat transfer. fluid analysis. or the
viclding and cracking of solids.

The boundary clement method functions on the
premise that any homogencous region of a system can
be analysed by being subdivided into sections consisting
only of surfaces. not so-called whole-body or three-
dimensional clements, By calculating the surfaces,
Prashate K. Banerjee. professor of civil engincering at
the State University of New York (SUNY) at Bulfalo,
cxplained. predictions can be made about a system’s
internal behaviour.  So instead of making time-
consuming volume calculations, the method solves 3D
volume problems as 2D surface problems. Although the
boundary  clement method  involves  extremely
complicated mathematics, it is castly accommodated by
deskiop workstations,

in 1990, NASA, which partially  funded
Bancrjee's cfforts, publicly distributed his research
soltware through Cosmic, the technology transfer arm
of the Department of Commerce. While other
boundary clement software packages exist, the codes on
which Bancrjec's software is based are still the only ones
available to the public.

Bancrjee and his colleagues at the university are
now applying the houndary clement method to
computational fluid dynamics and (o composites.

To provide support services related 1o the
rescarch software, Bancrjee created a boundary clement
software package that he distributes  through  the
Boundary Element Software Technology Corp. (Source:
Computer, Oclober 1993)




Plastic displays

Plastic packaged liquid crvstal displays (LCDs)
are about to make a comcback. A recent study of
135 Japanese display manulacturers by the K& T Institute
has shown that low - cest plastic LCDs with greater than
1024 x 768 resolution will be commercially available
by 197,

Although the plastic LCD was finst developed in
the 19805, plastic device technology is currently well
behind that of plass substrate LCDs with only small
04 x 32 dot displays available.

Japanese manufacturers are pianning to investin
the process technology which will make 64) x 480
plastic LCDs possible within two vears and by 1997
plastic devices with 1024 x 768 resolut’on.  (Source:
Electronics Weekly, 27 October 1993)

Zone laer

AT&T Bell Laboratories has made a self-
fucusing semic mductor laser, which does not require a
lens when used in optical fibre communications syswerms.
The device. known as a sone laser, differs from
traditional edge-emitting laser diodes because it emits
the light vertically instead of horizontally. The vertical
cavity geometry lases in a transverse mode which
produces a Fresnel lens effect. The structure of the
Liser consists of zenes separated by ion-ctched trenches
The focusing action derives from a 180 degree phase
<hift between the outputs of different sones. The
output is similar to that of a Fresnel lens. (Sourcc:
Electronics HWeeklyv, 27 October 1993)

Thorn rescarch is music to the cars

Rescarchers at the Central Research Laboratories
(CRL) of Thorn EMI claim to have finally cracked a
problem which has baffled audio engincers for over
20 vears - how to make natural stereo sound recordings.

The result of the three - year project. Sensaura. is
a rack of 24- and 32-bit real-time digital signal
processing  hardware and patented software which
enhances stereo sound o produce what CRL's principal
scientist Alastair Sibbald called “an accurate aural
picture”.

The aim was to overcome the artificiality of
traditional stereo and to do it with a recorded signal,
which can be plaved on a standard CD system with two
spuakers.

The system uses an artificial head micraphone
configuration first proposed in the 1960s by scientists at
IBM. What CRI, has succeeded in doing is to develop
the real-time signal processing system, which can
characterize and then compensate for the features of the

wund. which create distortion when heard by the
stercophonic human hearing system.

I vou know the frequency and phase character -
wtic of the sounds heard by the car you can mudel the
digital recording to preduce the cotrect sound patiern
the speakers. Two features aeed to be compansated tor:
what Sibbald calied the twice through the car clfect:
and crosatalk between the cans.

In order to rephicate the actual source sound
pattern received by the brain, the CRL system digitally
compensates for resorances and delays within the cor.
(Source: Electronics Weeklyv. 27 October 1993)

Seeing chips: devdopments in opteclectronies

Telecommunications aad computer echnolwy
see light as the fastest carrier of irformation.
Research faboratories are competing for new methods
for intelligent image recognition systems and  lor
optical signal processing.  Double-digit growth rates
indicate that opteclectrenios is a technology ot the
future.

Today's traditional image recognition svstems
trail behind the ¢xe in the ability to concentrate 2
wide visual ficld on what is important at the moment.
Previous camera-computer combinations break up a
picture into points. They test around cach point for
changes. This awkward and complicated process is tied
1o an immense flood of information. If movements are
o be included as well, it rapidly pushes against the
limits of posible computational speeds.

Thus, one demard on research is to reduce data
through preliminary anformation welection. The
clectronic imitation should function just like the cve.
which in constant communication receises from the
brain the advantage of focusing and then only passing
on partial information.

The direction is clear, as the heginnings indicate:
a “retina-switching circuit” with a photodiode matrix
might pass on information only from the image or
matrix dots, which signal just requested information.
That could be all movements or only movements in a
part of the visual ficld. Self- changing contours, surface
structures or calours could also be such signals. Initial
chips which imitate the individual functions of the
retina have been developed by the California Institute
of Technology. But they only recognize cither contours
or movements or <hadings,

There is alrcady a wish-list for applications
ficlds.  Things like clectronic eves for production
monitoring and  traffic  routing  systems, for
environmental  protection and  minimally  invasive
surgery can be imagined.  (Extracted from ingenicnr
Digest, June 1993)




Polymer chips

Currenthy . there s competition in science for
hrigh-pertormance opleelectrontes components at low
prices. The Jena Fraunholer rescarchers want to be out
in troat with the integration ol polymers and silicon.

Professor Karthe, the head of the Fraunhofer
Invtitute for Applicd Optics and Light Engincering in
Jena, is thinking in a cool. calculating wayv of things
ckrne at hand. such as tekecommunications o €D
cquipment. With the hundreds of methods used today
in the micrintructurtng of  semiconductors,  new
materials could abo be skiltully created and. thus,
totally new phvsical effects. Prolessor Karthe goes lar
bevond the pure directing of light. He is considerning
divivion and combination. modulation and amplhification
of hght with new materiab and combinations of
materials.  Evervthing could thus become more
productive and more reasonably priced.

The Jena Fraunheter rescarchers are therefore
counting on silicon and polymers: materials which are
practically predestined for mass apphications. "We know
from chip production how (o handle silicon. what
characteristics 1t has and how 1t reacts to the various
steps of production”. Karthe explains. And polymen
have similar merits: they are casy to produce. are suited
for cheap mass production and are casy to handle.

Work on the silicon-polymers  combination
material v being carried out n several rescarch
institutes in Germany. The BMFT (Federal Ministry
for Rescarch and Technologyy and the EC (RACE
programme) are fostering the most promising work.
The Jena Institute is the only Fraunhofer Institute
mvalved in this

The Institute can already show some results:
podsacryvlate. polycarbonate. polvamide and polyimide.
for example, altenuate optical waves to a very small
entent. Some of these materials have superior clectro-
optical charactenisties and can already compete with
such materials as hithium riobate 10 light modulators
and eptical swatches,

The Fraunhofer team is convinced that they »re
on the right tracks 1t will be possible 10 produce
inteerated  optical - polymer  components  with
conventional moulding and injection moulding
extremely low prices. While lithium niobate switches
can hardly he obtained on the world market for under
$3.000, Prosessor Karthe envisions the price of future
polymer switches to be under DM 100,

The silicon-polymers combination material s
destined not only for switches. The rescarchers in Jena
have tested the most varied hybrid components. One
ol them: polvmer wavepuide components (branching
clements, battices. couplers) which were infegrated into
a silicon substrate. The next stage is the inclusion of

gallium arenide LEDs and  processor  chips with
inteerated silicon photo receivers. (Source: Ingenieur
Digest. Junc 1993)

Glasw fibre chip

Optical-fibre cables carry Jata over long and
mid-range distances at a very reasonable cost. One
weak point is still the conversion of the light pulse into
clectric signals. A Berlin scientist wants to put optics
and clectronics together on one chip.

Dr. Herwig Kogelnik is forecasting rosy times
lor the oputical-fibre industry.  The dircctor of the
photonics rescarch laboratory at ATAT promises a new,
cnormous market for the ficld.

The success heralded for long stretches has long
existed for optical- fibre cables for long distances. They
are cheaper than copper conncctions and. over
intercontinemial stretches, even more cconomical than
sateiliie communication. In the opinion of Kogelnik, "a
level has been reached.” in production technology
“which makes the transmittal of information by means
of light competitive and soon superior even for short
distances”.  However, there s a catch herer  the
cquipment technology for converting light into electric
signals is still too costlv. Thus far it has been necessary
to have a separate light-directing disk of glass for
incoming waves. photo diodes for their conversion into
clectric signals and other components which process and
wnterpret the signals.

Professor Klaus Petermann. the acting director of
the fnstitute for High-Frequency Technology of the
Technical University of Berlin, has long been concerned
with joining glass and silicon. If that can be done on
one chip. it is an advantage not only in terms of space
and cost but ako a plus for quality.

Petermann is in any case convinced that herein
fics the alternative to material systems made of gallium
arsenide or indium  phosphide. which are overly
complicated and too expensive. However, these
materials do have the advantage that they permit the
reconversion of clectric signals into light pulses. But
silicon is avalabic relatively cconomically from the
large-scale production for microclectronics.

There is still something clse to be said for silicon:
ity couphing 1o optical fibre could offer the added
chance for it 1o remain the principst material used in
microclectronics, This would be possible because siticon
is transparent for the infrared light carricd by optical
fibre.

Signal attenuation does indeed cause problems at
the transition from glass to silicon. While the loss of
licht in the fibre is less than 10 per cent per kilometre,
it is significantly higher in silicon.  This can cause
difficultics, even if the optical information at th : ead of




the communicatin distance only has 10 overcome
centimetres in the chips.

Petermann succeeded “alowering the attenuation
in silicon 1o ko than 10 per cent per centimetre. To do
this. eermanium i diffused into the sificon chip in
strips.

If Petermann succeeds in aniting the processing
of optical and clectric signals on one chip. it woeuld
provide several advantages. Fint, the error liabiliny of
the system could be substantally reduced and the
operating quality increased. Sceond. with the use of
single components there would no longer be the very
costly uptical adjusiment. Instead. mass production of
the optoclectronic chips with the  technology of
microclectronics would be possible. In the end that
would be beaclicial 10 the cconomic networking of
computer systems with optical fibres.

The construction of intelligent nctworks over
optical-fibre  cables in local arcas would  bring
substantial gains in speed and even include houscholds.
The leap forward to new quality and quantity in
telecommunication would be pessible and affordable.
tHowever, Petermann calculates that a 0323 mm thick
optical-fibre  cable accept 30,0000 to
10000 telephone channels, a 10 mm copper coaxial
cihle on the other hand only abouat 10,000, And the
limit is far from being reached. (Source:  Ingenicur
Digest, June 1993)

can

Low threshold buried - heterostructure AlGaAs lasers

A study of low threshold GaAs GaAlAs BH
lasers is reported by scientists at the Institute of
Semiconductors. CAS, and the National Integrated
Optoclectronics Laboratory, Beijing.  Using an LPE
system, LPE growth of a DH (double heterostructure)
wafer and LPE reprowth of a BH wafer were
performed. By optimization of the structure design and
improvement in process technigue, the expected
performance of low threshold current was achicved.
The broad arca threshold curreat density of the DH
wafer is generally in the range of 800-1.000 A cm”,
and the lowest is 675 A cm>. After the LPE regrowth,
the threshold current is lower than 10 mA, and the
lowest is 4 mA. This is one of the lowest thresholds for
a DH laser diode vet reported.  (Source: Chinese
Journal of Semiconductors, July 1993)

Aluminium pitride packages

Toshiba has developed an sluminium nitride
(AIN) surface-mount type pin grid array (SM-PGA)
package suitable for emitter-coupled logic (ECL)
devices that operate af very high speed and high
frequency. The package satisfics the requirements for
both a <mall parasitic effect and low thermal resistance.
In addition, the compact configuration obtained by
mcans of a cavity-up structure results in a shorter signal

delay time than comventional aluming packages when
mounted on g mother printed wiring board (PWB)
These advantages are realized due o the synerpistic
cffect ol the high thermal conductinaty and high
clectrical resistivity of AN ceramics. (Source: Tosheha
Bebvie, May 1'M3)

Minute converor sistem is pneunuticaily driven

driven
designed 1o transport and  position extremely smadl
objects has been developed by o wroup at the
University ol Tokvo's  Iastitute Industrial
Scicnces.

A preumatically conteror  swalem

ol

The group made the prototy pe as part of a wider
clfort to develop practical tols for the fabrication and
manipulation of micromachines.

The prototype converor system consisis of a
series of 63 pneumatically driven actuators spaced about
2-3 millimetres apart on a silicon base. Objects are
moved around by controlling the flow of air blow:ng up
from bencath the base.

To make the device, the group first drilled
63 rectangular holes in the silicon base. cach hole
measuring 150 x SO microns.  Each opening was
covered by a thin film of polvimide with an clectrode
attached at cach end.

Resiing above the holes. these films act as valves,
When voltage is applicd. the vaives stick to the silicon
substrate and keep the holes shut, preventing the flow
of air upward. But when the voltage is turned off, the
air has enough force (o deflect the valves upward and
escape.

By controlling the voltage 10 cach vabve
separately, it is possible to direct the flow of air in an
orderly fashion and mose a small object around the
wurface of the deviee on a cushion of air. Inone test of
the prototype. the group moved around a silicon waler
measuring | mm square and 0.3 mm thick.  (Source:
Nikkei Weekly, 12 July 1993)

PC video chip

A $35 chip which brings full-colour, full-motion
video 10 the PC has been developed by California
startup Ouk Technology.  The chip, called OTE-107
Spitfire, makes it possible to design video capability into
PCs as a standard feature without add-in boards. Oak
Technology's device displays the viden on o computer
display sereen in 16 million colours (24-bit colour).
Building video on i mother-board  requires two
additional chips, both from Brooktree in California; the
BI812 which digitizes video into the YUV format; and
the Biss4 video RAMDAC, which produces the analog
RGB signals for the PC monitor. (Source: Electronmics
Weekly, 14 July 1993)




Three-da. walcer

Texas Instruments savs that by using the “cluster”
mcthod of chip manulacturing. where groups of
manulacturing tools cortaining their own vacuums are
coupled  together 1o reduce  wafer  transportation
distances and 1o cut dowa on the need for large-arca
cleanrooms, it is possible 10 manufacture a single waler
in three davs whereas the traditional manufacturing
proceduare of making batches of wafers at a time takes
two e three weeks.  (Source: Electronics Beekly,
14 Jub 1993)

Goermanium back in favour with chip firms

Germanium is on the way back. accerding to
Jean-Pierre Noblane of Frances Centre  National
d’Etudes Telecommunications (CNET) in Grenobie. the
microclectronices rescarch arm of France Telecom.

At GEC Plessey Semiconductors in Swindon.
tiicre are moves (o up the world-beating speeds of its
bip lar products by using germanium in the material
from which it makes its chips.

According to CNET's Noblanc, an alloy of
germanium and silicon (SiGe) will be used as the
material for its 0.25-micron BiICMOS  processing.
Noblanc said that CNET had developed a $iGe alloy in
which germanium constituted 0.3 per cent and silicon
made up 0.7 per cent of the total mass.

Noblanc said that the best advantages of SiGe
ame in MOSFETs, bipolar and BiCMOS  chips.
(Source: Electronics Weeklv, 14 July 1993)

University serves up cooler chips

Rewearchers at a US university have developed a
novel circuit cooling technology  that  uses  fluid
embedded inside the chip itself to carry heat away from
hot spots.

Stafl a1 Texas A&M University at College
Station, Texas, have pateated a process of building
miniature fluid-filled heat pipes on the bottoa of a
silicon chip. The tiny pipes carry heat away from hot
spots on the chip, distributing it over a larger chip arca
for faster, more efficient cooling.

The micro heat pipes, which are 80 pm in
diameter, are filled with & measured  amount of
coolant - the university uses methanol, Fluid in g hot
part of the chip will boil and migrate down the pipe to
a cooler region, away from the hot spot, where 1t
condenses bick to a liquid again.

Thisalternate vaporizing and condensing of fluid
in different regions produces a capitlary  pressure
ditference between the evaporation and condensation
sites, which resulis in continuous movement of the

‘oo

coolant. distributing heat uniformly around the chip.
(Source: Electronics Weeklv, 14 July 1993)

The finest grey scale vet

One hundred thousand times the nformation
density of a common laser printer and 246K times the
denstty of  the  highest-resolution process  available
today - that s the boast of a new printing process.
Developed by Oxford Computer Inc. in Oxford,
Connecticul, it cas print 100 million pixels per square
centimetre.

Morcover, whereas standard printing processes
simulate shades of grey by combining black and white
dots of various sizes, every pixel in the Oxford
Computer process can display one of at least 50 shades
of grev. The company expects the technology will be
useful for many forms of transmissive analog optical
memories, though its first application s medical.
(Extracted from [EEE Spectrum, October 1993)

Organic clectron traps_found

Scveral organic compounds will not only produce
clectric charges in the presence of light but also trap the
clectrons in the minutest of spaces when the light is
turned off. The substances were identitied by chemists
at the University of Texas at Austin.

No other materials with this property have been
discovered. according to team leader Allen J. Bard., in
the department of chemistry and biochemistry.  He
believes that their capacity for trapping clectric charge
may promise a new means of information storage.

Zinc octakis porphyrin was the first light-
trapping organic substance to be found. Synthesized by
Bard's former graduate student Brian Gregg, it is similar
to the hacmoglobin in human blood, but zinc- rather
than iron-based. Encircling the zinc atom are four
nitrogen atoms to cach of which are bonded two fatty
molecules, so that the moiccule has cight arms extending
outward from the 7inc hub.

The substance worked well as i solar cell, but a
post-doctoral fellow in Bard's group, Chong-yang Liu,
discovered that the material retained its ¢lectric charge
indefinitely when the hight was turned of f. The group
has since found that the zinc compound is one of a
family of organic substances with similar propertics,
which may have certain advantages over inorganic
silicon,

For cxample, in the newly  discovered
photoconductive material, the clementary memory cell
s as little as 40 nmoin dismeter, corresponding 1o a
density of 79 gigabits per square centimetre - 107 times
denser than a 64 M-bit RAM. In the new memory
medium the write/read time is in the »ul nanosecond
range - one of two orders of magnitude faster than for




a state-of-the-ant silicon device.
required by the new modium. which is also non-
volatile. Finally, it has been erased and rewritten more
than 1.5 billion times without any change in output
current.

No rcfreshing is

The new memory system might be used in a
varicty of wayvs. for example, for clectro-optical
disk-tvpe backup storage. (Source: [EEE Spectrum.
October 1993)

The mercurial rise of a superconductor

A new superconductor. which contains mercury
and is casv to make, has been demonstrated by an
international tcam of scientists. The team belicves that
similar materials will become superconductors - that is.
lose alt electrical resistance - at a temperature as high as
125 kelvins (- 148°C), the highest known transition
temperature for a superconductor.

The superconductor, which loses its resistan.e
when cooled below 94 K {-179°C). is made of layers of
copper oxide, intesspersed with layers of mercury oxide
and barium oxide. It has a similar structure to the
material with the highest known superconducting
transition temperature, except that it has fewer layvers of
copper oxide and contains mercury instead of thallium.

Massimo Marezio of CNRS, Grenoble and
ATA&T Bell Laboratories, Murray Hill, New Jersey, and
a tcam from Russia, France and the United States,
mixed barium copper oxide with a mercury oxide and
baked them at 800°C for five hours. A variant of the
mercury compound with more copper oxide layers
could rcach the record superconducting  transition
iemperature, says Marezio.

The basic building block. or unit cell, of the
compound is HgBa,CuQ)y. It contains a laver of copper
oxide, followed by lavers of barium oxide, mercury
oxide and barium oxide.  The structure of the
compound is also denoted as Hg-1201, where the
figures represent the numbers of mercury, barium,
calcium or vitrium, and copper atoms.

In contrast, the thallium version ef the 1201
compound, TIBa,Cu(),, becomes superconducting only
below 10 K (-263°C). Several groups of rescarchers

belicve  that  replacing  the  thallium  in other
supcrconductors  with mercury  could  produce
compounds  with  much  higher  superconducting
temperatures,

Marczio and his colicagues have already made a
variant on Hg- 1212 with vitrium nstead of calcium,
but it did not hecome a superconductor. However, the
researchers helieve the calcium material is more likely
to beecome a superconductor because of the way its
clectronic charges are distribuicd in the molecule.
(Extracted from New Scientise, 27 March 1993)
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Superconductors increase their pulling power

Japenese  scientists have  developed a2
superconductor that can keep a magnet suspended
below it rather than floating above . Rescarchers say
the magnetism of the superconductor is much stronger
than that of the conventional type. allowing a much
greater weight o be gnpped.

In a demonstration. a team  lead by
Masato Murakami  at the International
Supereonductivity Technology  Research Centre in
Tokyo cooled a sample of the superconductor with i
Jdinmeter of 8 centimetres to zround Y3 K (- I80°C)
=+ ide a bowl of hiquid nitrogen. They then suspended
“10-kilogram globe of the Earth two centimetres below
1 superconductor.

The superconductor is made of vttrium barium
copper oxide (YBC(). By adding impurities such as
silver, and controlling the alignment of cryvstals as they
were growing, the Japanese rescarchers were able to
induce magnetic attraction in the superconductor, a
property known as “flux-pinning”. The strength of the
magnctism depends on the way the crystals are formed.

Murakami and his teara are trying to improve the
strength of the YBCO superconductors hecause they
hope 1o apply them (o frictionless, magsetic fiywheels.
These could be suspended in a vacuum above or below
a superconductor, made to spin by means of electric
currents passing through coils sround them. (Extracied
from New Scientist, 7 April 1993)

Gas mask promises cheaper chips

The most advanced siticon chips could be made
more cheaply and casily with a technique developed at
AT&T Bell Laboratories in New Jersey.  Rescarchers
there have now made chips entirely of gases - instead of
the liquid chemicals normally used. Gases are casier to
handle than liquids and allow the circuits on the chips
to be packed more densely. reducing the cost.

Until now, photoresist has been a liquid lacquer
which is developed and eventually removed by hguids.
The entire process requires large amounts of solvents
and purificd rinsing water, as well as extensive
plumbing. But now Timothy Waeidmian and Ajey Joshi
at Bell Lahoratories have found a photoresist which can
be deposited on the silicon, developed and remaoved
using gascs.

The stlicon wafers are first put inte & vacuum
chamber, from which air is removed and various gases
let in. Then a plasma is formed. Oxyeen and chlorine
can he used 1o cteh while sitane und metal orpanic gases
are often used in deposition,

Weidman and Joshi's replacement for photoresiat
i layer of a polvmer called methy) silicon hyvdride,




which is deposited from a plisma of methvhiiane gas.
Exposing the Liver &, ultraviolet breaks the bonds
between stlicon atoms and they couple with oxyvgen
from the air. This turns the polyvmer ato a glass-hke
Laver. A plasma of chlorine gas then removes the
unexposed hvdride. Oue of the disadvantapes of using
plasmas is that the jons in the gases can have very high
cocrgies and damage anvthing they collide with.
Weidman savs the energy of the methyvisilane plasma is
kept as low as possidle to avoid damaging the hight-
sensitive hyvdnde,

A dry lithography system could be linked up
clonely 1o cluster tools. A cluster is a mini production
line. compact cnough to be kept entirely under vacuum.
1t keeps contaminanis such as dust and molecules from
the air away from the delicate partly-made chips. and
prevents chips being damaged as they move around.
Dry lithography could form part of a cluster. but liquids
cannaot be used with clusters or vacuums. (This first
appeared in New Scienrist, London, 13 February 1993,
the weekly review of science and technology )

\Matsushita develops suartz on-silicon technology

Matsushita Electronics has developed a Quartz
Crvstal nn Silicon (QOS) technology by wirich a liquid
crystal oscillator is directly bonded on a silicon
baschoard.  Water is absorbed in silicon and liquid
crystal ($i0)). and the material is dried in air, then
bonded and finally heat processed by nitrogen gas. The
method is quite simple. By applving this technology,
mobile phones can be made compact and reduced to the
<ize of a wrist-watch.

Current liquid crystal osciliation gevices used for
wircless communication are made by a liquid crystal
board shaped with an oscillator which is bonded with a
metal or ceramic hascboard, and it 1s connected 1o 3
separately made transmitter circuit and clectrodes. The
size of the transmitter is about 10-15 mm?® with the
thickness of 10 mm.

On the other hand, if the OOS mcthod s
cemployed. then the 1C for the hquid crystal oscillator,
and 1C for signal processor can be packaged on the
same silicon baschoard. Thus an oscillator can be made
guite compact with the size of about 5 x S x 0.5 mm,
which is 1/50- 17100 less than normal sive.

Furthermore, it was previously not possible to
make the liquid crvstal oscillator thickness less than
30 pm because of manufacturing constrainis, but the
008 method employs a {iling process to adjust the
thickness after the liquid crystal is deposited on the
silicon haschoard so that a thickaess of about 5 pm is
passible. Asa result, i is possible to make liguid crystal
oscillation which can generate higher  frequencies,
Currently a clock cyvele of 50 MH7 is the maximum
limit, but 120 MEl/ was expermmentally produced.
(Source: Nikker Materialy and Technology, June 1993)

Toshiba reduces 1 MB DRAM chip arca

In order to realize the next genacration of 1 giga
DRAM. Toshiba has developed a new memory cell
configuration which reduces the chip area by 20 per
cent and s operable with less than | volt. The new
wiring technique and chip area is reduced and the new
circuit mimimizes the mfluence of leakage currently
preventing increased power consumption. By making
the chip arca smali. vield from a waler is mncreased and
cost is lowered.  One giga DRAM is expected to
become indispensable as a large-capacity memory for
the coming cra of practical multi-media information
devices.

Although DRAM gencerally emplovs the back -to-
back method of memory cell layout. it is ditficuk 1o
reduce the memory cell arca. The new technique has
solved the problem by cell lavout, not by the micro-
technique of chip design. Word lines which function as
a switch gate and bit lines which send information to an
amplificr are configured with the new technigue. so
that the area of one memory cell is reduced by 75 per
cent, and the overall chip arca reduced by 20 per cent.

Also since high integration and low voltage are
desirable  for portable communication devices, a
conveniently portable device using a regular battery was
asswaed. and low voltage operation using less than
onc volt became possible.  (Source:  ANikkan Kogyo
Shimbun, 24 May 1993)

Mitsubishi develops world's lowest power consumption
analog to digital converter

Mitsubishi has developed the world's smallest
A/D converter, consuming only 500 milliwatts of
power.  Power consumption is about two thirds of
current converters, Since the device can convert analog
signals such as TV signals to digital with high speed and
high precision, Mitsubishi aims at application to high
definition TV.

The key characteristics of the converter are high
speed and high precision operation while maintaining
low powcer consumption.  The converter is operable
with asingle S volt power source. and can convert input
signals into S0 million digital signals.’sccond.  The
digital signal can display with 1,024 levels (gradient),
and resolution is quite high.

So far the A/D converter developed by Philips
that was announced at ISSCC last year was the world's
smallest, using 750 mitliwatts, but Mitsubishi  has
achieved a device smaller than this world record.

Generally, A/D converter input analog signal
voltage s processed lower than it really is in order 1o
operate with low voltage, which makes a base voltage
difference that requives conversion. Mitsubishi has
developed o new circuit called a “voltage differential




digital converter circuit™, so that power consumption
was reduced using this  differeatial process and
CONVETSION PTOCesS.

Mitsubishi plans to make the LSI for an image
processor combining this A D converter circuit and
signal processor. The development is expected o be
applied 1o a high definition TV that has five times
higher screen resolution and will be sold widely in the
near future. The converter equipped with high speed
and high resolution signal processing capability will be
a pood candidate for major applications.  (Source:
Nikkei Sangvo Shimbun, 25 May 1193)

Hitachi develops next generation of Bi-CMOS

Hitachi has developed the next generation of
high speed BiCMOS operating with low voltage. The
size of transistors that make up the circuit is reduced to
0.2 micron, halt of the current size, and the device 18
1.0 times faster than existing low voltage CMOS. In the
past if the low operational voltage was apphied to a
microscopic circuit, the high speed characteristic of
BiCMOS was lost.  However. the problem  was
overcome by placing a diode in the circuit.

Hitachi plans 1o apply the developed circuit
technology 1o a microprocessor that is four to five times
faster than current products.

BiCMOS combines a bipolar transistor and low
power CMOS transistor and has the advantage of both
characteristics.

Using the technology. an arithmetic circuit was
made with 0.25 micron level. The deviee was tested
using 2.5 volts, which is hall the operational voltage
currently used for BICMOS. and it was found that
signal communication time is 100 picosccond, 1.6 times
faster than a CMOS circuit operated at the same voltage
fevel. I the existing circuit technology is applicd. the
speed will stay the same as the CMOS circuit.

It is said that the new technology can be applicd
1o the next generation LSL which employs 0.1 micron
level. The circuit will operite at a high speed even
using a low voltage source. such as a 1.5 volt battery.
(Source: Nikkei Sangve Shimbun, 21 May 1993)

Darmstadt College of Technology develops microphony
('hip\

Very small microphones, manufactured using
micromechanics technigues, are starting to replace
conventional transmitiers. These silicon microphones
bring together the acoustic seasor and amplification
clectronics on a single chip. The fiest applications are
likely 1o be hearing aids.

This new type of (ransmitter is not an individual
compancnt, but a small package on a microchip. By
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means ol ctching and targeted “contamination” with
stitable substances. a pressure-sensitive zone is created,
only a square millimetre in arca and a thousandtk of o
millimetre thick.

Part of the micrechip thus  becomes
piczovlectric crystal whose principal property is that
pressure variations, such as those caused by ound.
produce changes in the voltage between the ends of the
crvstal

o

The transmitter is insensitive to vibration, such as
that caused by walking. This fact. together with its
ueprecedented  compactaess,  makes  the
microphone ideal for very small hearing aids that fit
invisibly inside the auditory passage. Electret capacitor
microphones. which have to date been the smallest
sound transmitters, are at least twice as large.

stlicon

Another decisive advantage of silicon micro-
phones is that they can be cheaply mass produced. as
the sensor and amplificr circuit can be manufactured as
one picce and. conscquently, in a single production
process. Over a dozen microphone sensors can thus be
produced on a silicon wafer and separated right at the
end of the manufacturing cycle.

Howewer. the direct conversion of a sound into
an clectrical signal is impractical for some applications,
as data exchange along clectrical cables is increasingly
giving way to optical communications.  Optical
microphones that generate a direct light signal for
optical fibre lines, bypassing the clectronic stage. are
therefore being developed.  Their sound sensor 18 a
membrane lit by a light diode: when an acoustic signal
Jtrikes the membrane, it moduliates the light beam.
(Source: Sueddeutsche Zeitung, 22 Aprit 1993)
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High- resolution X - ray reducing lithography technology

Hitachi's  Central Rescarch  Laboratory has
succeeded in transferring a 0.07 pm patiern. cquivalent
to the pattreas needed for 16 Gb DRAM, using an
X-rav reducing  lithography  technique  on the
svachrotron orbital radiation (SOR) facility at the
National Laboratory for High Encrey Physics of the
Ministry of Education.

The resolution ol existing optical hthography
icchnology has improved to about 005 pm patterns
using transparent masks. at the rescarch level, but the
transparent masks are only about 0.1 pm thick, and
therefore susceptible to distortion. The reflective mask
used to eteh the pattern in the aew approach, however,
can e made with a thick substrate about § mm=. and
iransfer pattern positioning precision i high.

The test was desiened 1o domonstrate  the
principles for Xoras reducing fithocaphy resolution.
The  company plans 1o conting, rescarch  and

development, with an eye towards practical apphication.




(Extracted  with  permission  from  Sermiconductor
Internationd! magaszine, October 19930 Copyright 1993
by Cahners Publishing Co.. Des Plaines, 1L, USA)

DRAM vian will be filled with aluminium

A new processing technique developed in Japan
will crable aluminium instead of tengsten to be used to
{ill the via holes between the lavers of 236 Mb DRAM
products. The technigue has been developed by NEC.
Nichiden and Sumitomo Chemical Industry. and offers
the advantage that the lower resistance of  the
aluminium cnables the devices to operate at a greater

.spcc.‘d.

It had been intended 1o use tungsten to Gl the
holes. because it has proved very difficuit to deposit
aluminium ato the via holes used in 256 DRAM
devices which are only 0.3 pm in diameter and 08 pm
in depth. The aluminium has tended to stick at the top
of the holes and 1t proved very difficult 1o cover the
surface of the bottom of the holes.

The new technique employs dimethylaluminium
hvdride as the source pas in a chemical vapour
deposition  process. This  cnables  the  process
temperature (o be reduced to the TPC 1o 130 C range
where the particles of dluminium no borger adhere o
the centrances  to the  holes. (Reprinted  with
permission  [romSemiconductor International magasine.
October 1993, Copyright 1993 by Cahners Publishing
Co.. Des Plaines, L. USA)

MOMs operate at up to 300 MH/

The Japanese NEC company has evolved a
multichip module (MCM) that is capable of operating
at up o 3K MHs. The company cmploys silicon
walers as substrates with standard I processing
technology. Solder bumps are used for the chip 1o
module connections rather than wire bonding. since this
reduces the inductance and therefore the noise by a
factor of about ten. NEC spaces the solder bumps ot
1.200 pm intervals so thit standard chips can be
emploved for the ip-chip connections,

A polymide faver tilm of low diclectric constant
is emploved 10 minimize the wiring capacitanee. A
plating technigue cnables the wiring laver o he
thickened and henee the resistance of the wiring to be
reduced. The company siavs thai the high wiring
density possible with o silicon substrate. combined with
the flip-chip comnections, cnables the total wering
leneth 1o he reduced 1o one seventh of that of previous
products. The sienal transmission delays are therehy
reduced. (Reprinted  with  permission from
Nemiconductor International wacazine, October 1993
Copyright 1993 by Cahners Publishing Co. Does Pline.
.. US\)

Fujitsu moves in on superfast junctions

Fujitu has made a breakthrough iz the
devclopment  of  integrated  circuits based  on
superconducting Josephson junctions, which could be
used 1o build superfast “Josephson computers™.

The Japanese firm has developed a modified
design Tor the Josephson junction which it claims is five
times smaller than the standard version. Using the new
design Fujiisu sayvs Josephson chips containing up to
10,000 zates can be produced on a mainstream
).8-micron fabrication process.

A Joscphson junction is made up of two
superconducting clements separated by a very thin
insulator.

Fujisu has cut the arca taken by a single
junction by using high-resistivity zicconium  instead
ol molybdcnum in the junction resistor. <o reducing
the amount of material required, and by putting the
control circuitry in a separate laver underncath the
junction clements.  (Source:  Electronics Weekly,
1 September 1993)

Digital signal processor

Motorola has introduced a 1o-bit digital signal
processor aimed at digital cellular phone applications
which handles voice compression. modem and control
functions. 3 combines a 16-hit 56100 processor core
with an on-chip 14-hit siema-delta codee. a phase-
locked loop and Maotorola’s on-chip emulation (OnCE).
There is also an internal memory of 3k x 1o data RAM,
256 x 16 program RAM. 4k x 16 data ROM and 8k x
16 program ROM. The programmable phase-locke:d
loop allows the chip to use a low - frequency external
system clock for tull-speed  operatton while also
supplving an output clock synchronized to a sy nthesized
internal clock. The clock speed of 60 M/ enables the
chip to process up 1o ) million instructions per second.
(Source: Floctronies Beehly, 1 September 1993)

French flat CRT display technology for Texas

Flat cathode ray tube (CRT) display technology
invented by the French Atomic Encrgy Commission has
been licensed by Texas Instrumenis.

The technology, which uses cold cathode ficld
emission and supports 4 CRT less than S mm thick, will
be developed inte commercial products tor laptop
computers by Texas Instruments and Pixel, the French
company given the exclusive rights to manufacture the
technology.

According o Francis - Courreees, Pixel’s
e preskdeat of salesamd marketing, the company has




already demonstrated a 6-inch display which is kess than
2.5 mm thick.

Although Courreges described the field emission
display (FEDY as a flat CRT. it dous not rely on the
creation of clectrons using thermal lonic emission.

Miniature cold cathode microtips emit clectrons
as a result of ¢lectromagnetic field excitation using an
clectronic pate structure on cach tip.  Because the
caihodes are less than 200 microns from the phosphor
plate which registers the display. there is no need for
clectrical focusing. This reduces the complexity and the
power consumption of the FED.

According o Courreges, FEDs have the wide
viewing angle of CRTs, but with the advantages of
thinacw. lov power consumption and a robust design
which he claims  will casily  translite into full
production,

Resolution is determined by the number of
microtip cathodes behind cach pixel. The tips are
around 1 micron in diameter and there can be anvthing
trom tens to hundreds of them behind cach pixel.

Texas Instruments is the first company o license
the Pixel technology. but the French display maker
expects to follow this with further agreements with the
United States and Far Eastern manufacturers.

Pixel itself will start its own pilot production in
the second half of next vear.  ‘Source:
Heekly, § September 1993)

Electronics

1BM gains high density fillip

IBM rescarchers claim a breakthrough that =will
allow them o build high density disk drives storing
more than 30 times their present capacity and will allow
magnctic media to compete with high density optical
data storage systems.

Scientists at IBM Adstar, its hard disk manufac-
turing subsidiary, say that the technological break-
through muakes it possible 10 manufacture disk diives
with storage densitics of as much as 10 hillior bits of
information per square inch compared with 350 million
bits per squarc inch for IBM's high end disk drives.

Adstar rescarchers have discovered anew method
to produce the phenomenon of “giant  magneto-
resistance”. This allows disk drive heads to detect weak
magnetic ficlds and increase data densities in drives
using magncto-resistive head technology. IBM claims
that magncto-resistive head technology allows for
increases 1 data densitios in hard dicks of as much as
Ol per cent por year at a cnmpmmd grnwlh rate.

The “glant magneto-resistance”  phenomenon
results in the gencration of a five times stronger

clectrical ~signal, cnabling disk drive heads o detect
more data at higher densities. IBM rescarchers built a
special multilaver material made out ol thin-film
alternating Livers of magnetic and  non- magnetic
materiab consisting o nickel-iron alloy and sihver
Lavers. The structure was then heated and the magnetic
poles in cach magactic kiver were atigned in the same
direction. This alignmert of magnetic poles is beheved
2 be responsibic for eencrating the gtant magneto-
resistance phenomenon that makes 1 casier 1o detect
small magnctic ficlds. 1BM is now working on a
pretotvpe head able to read data at higa densities. Tois
alo planning commercial production ¢f the head and
drives. (Source: Tecnology Weeklv. 1 September 1993)

Japan_boonts storag *

Rescarchers at Japan's Tohoku University have
developed a method of creating hard dishs capable of
storing as much as 100 times more data than current
drives.

The rescarchers working  at  cigh!  private
technology firms say they used clean rooms 10 develop
a new type of hard disk material made up of layers of
cobali-nickel-chrome which increases the magnetic
properiies of the hard disk, allowing for higher data
densitics. Magnetic retention is increased by as much as
66 per cent compared with current hard disks.

The cight firms involved in the project plan
10 produce commercial hard drives based on the
new technology,  (Source: Technology Weeklv.
1 September 1993)

Toshiba solder system

Toshiba  has  developed  a  tape-automated
component bonding system which completely automites
the entire soldering process, starting with the deposition
of flux on the PCB.

Unlike conventional technigues where flux s
manually deposited on PCBs, the new technigue uses
specially developed head and brush which cnsures a
uniform coating of flux on cach PCB. It integrates into
Toshiba's tape-automated  bonding (TAB) system
achicving full automation from cutting individual
semiconductors from the tape on which they are carried
tosoldering them to PCBs. Toshiba will initially use the
new technique for ity own production.  (Source:
Technology Weeklv, 1 September 1993)

Mercurial superconductor shows an acceptablye face

In March 1993 4 aew  high-temperature
superconductor based on mercury was made by a
Russian scienfist, Now a team of American scientists
has discovered that it possesses a property  unigue
among such materials: i1 s casy to fabricate, making it
very altractive commercially.




Muost high-temperature superconductors, which
are based on vttrium or bismuth, have properties which
depend on how the particles are aligned. So in order to
produce the best results, all the particles must be made
to point in the same direction, a process which is time-
consuming and expensive.

Forexample. bismuth-based superconductors are
usually made in a complex rolling, drawing and heating
precess, which fimits the shapes that can be made.

Jennifer Lewis and  her  colleagues  at  the
University of Hinois and  the  Argonne  National
Laboratory found that the magnetic properties of the
mercury superconductor do not depend on the way in
which its particles are aligned. This was true at
magnctic ficlds of about 1 tesla - similar to normal
operating conditions - but not at very low fields. The
rescarchers embedded particles of the material. which
also contains soms of barium, copper and oxvgen. inan
CPONXV matrix.

Easter fabrication would be a substantial money -
<nver for industry. However, the syathesis of the new
uperconductor is a little dangerous because it involves
mercury. a hazardous substance. (This first appeared in
New Scientist, London, 21 August 1993, the weekly
review of science and technology )

A turn- ol for superconductors

A novel tvpe of molecular switch that controls
superconductivity: may icad 1o a new generation of
superconducting circuits and  devices, according to
scientists from the University of Texas at Austin. They
belicve they are the first o use conducting polymers to
control clectricity flow in superconducting films.

A very thin laver of superconductor is deposited
on i base of magnesium oxide, explains John MeDevitt.
Then, once a supercenducting  circuit has been
microfabricated, the polymer, such as polypyrrole,
polvacetvlene or poly-3-hexvithiopacne, is clectro-
chemically coated on top of i,

In its neutral state, the polvmer coating has no
clfect on the cireuit. This is the "on” position, says
MeDevitt, On o oxidation,  the nolymer  becomes
conducting and substantially  weakens the circait’s
superconducting propertics - the deviee is turned “of[7.

Itis similar to when semiconductors are switched
into good conductors by doping. "The important
difference is that doping is irreverible, whereas here
the polymer can be cycled between conducting and
inselating states by adding or subtracting clectrons”

The switch has one big advantage: polymers and
hich temperature superconductors are chemically
compatible.  "Compare  this", McDevilt says,
convenfional conductors such as silicoa, copper or tin,

"to

- 1Y -

which when used as  contacts  react  with  the

superconductor, damaging both materials™.

However, there is one drawback. The polymer
oxidized at room temperature  but  the
superconducting propertics are only observed at liguid
nitrogen em: peratures.

s

“Practical devices need the oxidation process to
be completed at low temperatures - that is below the
transition temperature of the superconductor™. McDevitt
cxplains.

In addition to making new devices, McDevitt
belicves  that  information gained from  studying
conductive polymer/superconductor devices may help
1o clucidate the nature of superconductivity in ceramic
superconductors and also shed light on the conduction
mechanism  in conducting  polymers. (Source:
Chemistry and Industr:, 3 May 1993)

Mercury - containing superconductor has high T,

A mercury-barium-copper  oxide  that s
superconiducting at temperatures as high as 94 K has
been discovered jointly by rescarchers in Russia, France
and the United States.  Although manyv cuprate
superconductors have been discovered in the past six
vears and some of them work at even higher
temperatures, the new compound. HgBa,CuQy ;. is
especially  promising  for  several reasons. It is
structurally simple and apparently casy to synthesize,
unlike many  recently  discovered  copper  oxide
superconductors. And the smaller separation between
Cu0)y,  layers may  lead 1o advantageous
superconducting propertics, according toits discoverers,
S.N. Putilin of Moscow State University and colleagues.
Marcover. the compound's transition temperature (T))
of 94 K is "very hgh, especially for a superconductor
based, as it is. on a single copper laver”, says
Robert 4. Cava,  a  prominent  superconductivity
rescarcher at AT&T Bell Laboratories in Murray Hill,
New Jersey.  If other members of this family can be
svathesized with double or triple Cu(), layers, Cava
savs, they should work at cven higher temperatures,
holding out the hope of breaking the 127 K record
currently held by a superconductor with t o thallium
and three copper oxide layers. Develooment of the
thallium compounds has slowed because ol several
problems. Perhaps HeBa,CuOy ;. or another member
of this new cuprate family, will have a lofty 7 without
those problems, Cava suggests. "Only {urther o scarch
will tell”, he adds. (Source: Chemical and Engineering
News, 22 March 1993)
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New deviee targeted for 800 Gz fabricated with metal
and insulator_onfy

A group at Tokye Instituic of Technology has
tested o switching cleraent that can be expected to
operate at the high speed of 8000 Gz, and they




confirmed s operation  under  liquid  nitrogen
temperatures. The clement is a structure of alternating
favers of Cobi, (metal) and CaF, (insulator) films
formed by MBE. Electrons shooting from an emitter
via the tunnclling effect are controlled by the base.
Operation is possible by an improvement in the
compatibility of the interface between the metal and

insulator films.  In the clement that was tested. a
saturation region did not appear in the collector current.
The group says this can be resolved by working on the
structure of the cmitter.

A group led by assistant  professor
Masahiro Asada of Tokvo Institute of Technology has
tested a transistor with an MIM (metal- insulator -metal)
structure consisting of alternating lavers of metal and
insulator. and they have confirmed switching operation
under liquid nitrogen temperatures. The clement uses
the tunnelling effect to shoot electrons from an emitter
ta a base. and the collector current is controlied by the
base potential. In comparison with a semiconductor
clement, because the clectrons flow through a metal and
an insulating film with a low diclectric constant, high-
speed operation can be expected. I the RUI’LX(L arca of
the element can be reduced to 1.1 x 0.1 pm Dr. Asada
says, "according o calculations, it should be able to
operate at 800 GH7™.

For an clement with this structure to operate, 1t
is necessary o improve the compatibility between the
metal and insulating films to prevent electron scattering.
The reason a combination of CoSi, and CaF, was used
is that compatibility with the sificon substrate was taken
into consideration. Dr. Asada believes that other metals
and insulators can be used with a different substrate
material.  Continuous films of CoSi, and CaF, with a
thickness of 1.9 nm were grown by MBE.

If aqueous H,S0, and HF arc used for ctehing,
sufficient selectivity can be obtained. However, dry
ctching remains a problem for future consideration.
There is also a problem because a saturation region was
not observed in the collector current, but the group
believes that this can be solved by increasing the emitter
metal and insulator films once layer at a time. Further,
if another fayer is added, multi- value propertics can be
obtained in which the collector current has a minimal
value by using multiple collector voltages.  (Source:
Nikkei Microdevices, April 1993)

First 604 M DRAM cngincering samples: 30 ns
high-speed access achieved at 3.3 » 03 V
operating range

Seientists at NEC ULST Device Development
Laboratory have created a 64 M DRAM with an
effective access time of 42 s at an ambicent temperature
of 90°C for a 3.0V power source.

By adopting a main auxilioy word line <ucture
and relaxing Al wiring pitch, the samples were created

without complex exposure technigues. High speed was
achieved by applving a three-layer well and a new
booster circuit.

This process will be applied to a 16 M cut down
board. NEC will assess market reaction and feed results
back into product design.

NEC claims it will be the fiest to ship 64 M
DRAM amples.  There are three types of word
structures - x4 x8 and x16 bits - and they will be
realized on the same chip using LOC (lead on chip)
technology.  An access time of 42 ns under conditions
of a 30V power source and ambient teraperature of
90°C has been achieved. The product specifications are
an access time of 30 ns, a cvele time of Y0 ns. and
power source current during operation of 100 mA. To
keep down  production  costs. intricate  exposure
technigues  such s multi-laver  resist or - phase
shift were not used.  (Source:  Nikkel Microdevices.,
April 1993)

Swiss cheese s key to silicon walers

Silicon wafers deliberately created with voids
during processing may hold the key to better
semiconductors particularly as gate dimensions shrink
below 1 pm.

The voids, produced by helium ions which have
been implanted into  the silicon  substrate  and
subsequently driven off, may provide a more effective
mcans of trapping mectal impuritics, according to
rescarch scientists at Sandia National Laboratories in the
United Staltes.

The traditional “gettering” technique widely used
in the semiconductor industry is to introduce dislocation
defects or nucleation sites in an unimportant arca of
the wafer - usually the backside.  Copper ions, a
particularly troublesome metal impurity, arc attracted to
the defects creating metal silicides.

The drawbacks of this technigue are that the
nucleation  sites  cannol  reduce  the metal  ion
concentration below their solid solubility limit and that
the silicides can be created near a transistor’s gate.

In the void technique helium ions are implanted
into the silicon substrate which is then heated to drive
of f the helium. This leases broken silicon bonds which
attract motal jons until the walls of the void are
lincd.

The binding enerey Tor copper dons in the
cavitios is 2.2 ¢V compared to 15 ¢V per atom an the
copper silicides precipivates. The scientists report that
because the new technigue is much stronger than the
conventional process, silicides can actually be dissolved
with the conper ions migrating through the Tattice (o -a
nearby void,




The voids are stable up o 1HO'C and hence
compatible with most semiconductor processes. To date
experiments have centred on copper but preliminary
work shows that the technique will be equally effective
for reducing concentrations of other metal 1ons such as
iron.

The helium fons create cavities just a few
microns below the surface of the silicon wafer and the
process can be well controlled.  (Source:  Technology
Heeklv, 28 July 1993

Swiss develop chip to simulate biologic behaviour

The EPFL (Lausannce Federal Polviechnical
School) and the Swiss Electronies and Microtechnics
Centre have just patented 2 new concept of artificial
life: a microprocessor that develops like a biological
creature.

The idea germinated (wo vears ago. when pew
chips, dubbed FPGAs (Ficld Programmable Gate
Arravs), came on the scene.  Manufacturers of
clectronic devices have since been able to dispense with
designing specific chips for cach application.  All they
have to do is code an FPGA microprocessor for a
specific function that may range from a calculator to a
washing-machine regulator.

An FGPA c¢hip consists of a large number of
strictly identical, interconnected clectronic circuits. A
specific code, made up of Os and 1s, must be
programmed into cach circuii to give it a precise
function.

The idea of Daniel Mange, a professor at
the EPFL’s Information Science Department, and
Picrre Marchal  of  the  Swiss  Electronics  and
Microtechnics Centre (CSEM) is to program all of the
codes for the whole chip into one of the circuits. This
wiant code deseribes all of th e microprocessor’s desired
propertics. Most important, it automatically duplicites
itself from one circuit to the next, thereby invading the
chip. Finally, only the part of the code that is specific
to cach circuit is activated, depending on the circuit’s
location.  The analogy with the biological world s
obvious: cach ceil contains the complete genetic code
{renome) of an individual, but only certain genes can
express themselves, depending on the location of the
celbin whick (hey are found.

The first. extremcely simplified, prototype was
ready in November 19920 But the rescarchers are still
progressing, primarily by simulating their devices using,
specific software programe. Today, the feasibility of
the new technology seems established, although concrete
applications are still a long way off, One importamt
requirement . the creation of much more powerful
FPGAs, But Denicl Mange has already dreamed up a
next step. 1 proposed to Jean-Danicl Nicoud, director
ol the Microcomputing Laboratory, that we computer

stmulate the embrvological development of a neural
system.”

Each circuit weald correspond to an artificial
neuron. giving the system (wo basic life processes. Its
deterministic side would consist of code duphcation,
which is similar to cell division. In contrast. the chip's
neural functioning would lead to the emergence of
complex  behaviour  from  the simple rules  the
researchers would aseribe to cach circuit.  (Source:
Journal de Genéve, 5:6 June 1993)

“Monocircuit”_phone uses five times less components

The first "monocircuit” telephone in the world
will use only #} components, instead of more than 200
uscd in an average telephone.

The AS2331, which has just been introduced by
the Austrian company AMY (Austria Micro Systems),
integrates an improved speech transmission circuit. a
numbers memory, 2 melody generator, and a ringing
function - in short, all (he functions necessary for
a high-performance, mcdium-range. clectronic
telephone on a single chip.  What is more, the
telephone is programmable and can be casily adapted
to the requirements of different  postal  and
telecommunications administrations.

Unlization of the circuit, which also includes a
squelch circuit and volume control for the listener. is
expected 10 cut the number of components in the
average telephone from 200 1o 40,

The AS2531, manutactured in CMOS (comple-
mentary metal-oxide semiconductor) technology, is also
characterized by very low power consumption, both
during usc and when idle. When the phone is not being
used, the 14-number- capacity memory uses less than
0.1 microampere.  The circuit operates in 4 range
extending from 13 mA to 100 mA. A reinitialization
routine integrated into the power supply ensures correct
startup.  In addition, a double Wheatstone bridge
regulates the return loss (alternating impedance) and
adjacent  tone, since both these paramcters  are
completely independent of cach other. The AS25331 is
available 10 28-pin packages (SOIC (small-outline
integrated circuit), PLCC (plastic- lead chip carrier), or
DIL (dual-in-line)). (Source: Electronique International
Hebdo, 10 June 1993)

Ascom develops high-speed data encryption technigue

The Swiss telecommunications group Ascom, in
conjunction with the Swiss Federal Inatitute of Tech-
nolugy, claim 1o have made a breakthrough in the fie4
of security in high-speed Jata transmission by develop-
ing aspecial encrypti i technigoe suitable for speeds of
up to 170 Mbit/s i 1d therefore also compatible with
future international transmission technologies such as
Asynchronous Transfer Mode (ATM).




The new block encryption technique, called
IDEA (International Datz Encryption Algorithm) is
designed 1o protect communications  networks
cffectively from unauthorized access.

The new method has been patented and brand-
protected by Ascom and the company’s aim is o
establish IDEA as a dc facto standard by making it
widely available in the form of software (Freeware or
Sharecware).  Ascom sells software licences for
commercial applications.

Ascom said IDEA has already been tested for
application in the international communications network
of a major financial institution. The beginning of 1993
saw the production and successful testing of the first
samples for the scrial integration of IDEA in VLSI
(very large-scale integration) chips.

Unlike the widely established American DES
(Data Encryption Standard), there are no marketing
restrictions  for IDEA. (Source: International
Telecommunications Intelligence, 14 Junc 1993)

Silicon transistor for_high-speced circuits developed

Rescarchers at Bochum’s Ruhr University have
recently achieved a maximum working {requency of
40 GHz witha prototype heterobipolar transistor (HBT).
The silicon transistor will now be further developed to
make it even faster, and improved to make it suitable
for applications in ultra high-speed integrated circuits,
for which only the more expensive semiconductor
material, gallium arsenide, has been used in the past.

Professors Berthold Bosch and Hans-Ulrich
Schreiber (of the chair of electronic components at
Bochum’s Ruhr University) have been awarded funding
from the BMFT's (Federal Ministry of Research and
Technology) Nanoelectronics  Programme  for  this
purpose. The “silicon/silicon-germanium ultra high-
speed heterobipolar transistors and integrated circuits”
rescarch project runs until mid-1995 and s being
conducted by the Bochum scicntists jointly with
Iimenau Technical University, Daimler-Benz AG's Ulm
rescarch institute, and the SEL (Standard Elcktrik
Lorenz) Rescarch Centre, Stuttgart, which arc receiving
additional funding.

Now that Bochum has achieved the 40-GHz cut-
off frequency with a prototype, it will also demonstrate
the Si/SiGe HBT's advantages on practice-oriented 1Cs,
Thesce are required for future, even more powerful
glass-fibre data transmission systems or even faster
computers. HBTs arc characterized by a heterojunction
in the single-crystal semiconductor material. This is an
abrupt junction from silicon to the silicon-germanium
compound. This hcterojunction lies between emitier
and basc and forms an additional cnergy barrier for
some of the mobile carricrs in the component.  This
means that fewer carriers can pass from the base region

1o the emitter region when the operating voltage is
applied, increasing the transistor’s current gain. The
base region can therefore be made narrower than before
and the region’s resistance reduced at the same time.
The result 1s an improved integrated circuit high-
frequency response with  higher execution  speeds.
(Source: AMikroelcktronik, May/June 1993)

Fraunhofer Institute develops record speed A/D
converter

Gallium arsenide clectronics, characterized by
very high operating frequencies and switching speeds.
can offer new internaticnal peak  values  for
microclectronic components and integrated circuits.
Rescarchers at the Fraunhofer Institute of Applicd
Solid-State Physics (IAF) in Freiburg and Integrated
Circuits (11S) in Erlangen have succeeded in developing
an analog-digital conversion circuit that opcrates at a
scanning rate of 3.6 GHz, thus achieving the highest
value that has ever been made public world-wide. The
circuit is constructed with AlGaAs/AlGaAs/AlGaAs
quantum wave heterotransistors developed at the IAF.
Using the same technology, the 1AF rescarchers
achieved another world record with the demonstration
of a frequency divider that operates n the frequency
range between 18 GHz and 34 GHz. The circuit is
required in clectronic metrology for characterizing
high-speed 1Cs.

The 1AF has also achicved an international peak
value in digital heterotransistor circuit integration
density. A gate array that carries out 400 Mops (million
operations per sccond) with the appropriate wiring has
been developed and produced. The circuit integrates
more than 20,000 hcterotransistors on a surface
mcasuring 4 mm square. This means a record that has
previously been heaten only by a Japancse industrial
laboratory.

The operating frequencies of a GalnP/GaAs
heterobiopolar transistor that the TAF has developed
together with Daimler-Benz AG's rescarch institute in
Ulm also signify a world record. A cut-off frequency
of 103 GHyz for current amplification and 90 GHz for
power amplification was measured. Such transistors arc
important components in future high-frequency, high-
range satellites, radio relay and mobile radio systems,
and in vehicle distance warning systems.  The
developments are the outcome of the 11/V clectronics
integrated rescarch funded by the BMFT (Federal
Ministry of Rescarch and Technology).  (Source:
Mikroclektronik, May/Junc 1993)

Gerntan_rescarchers set speed records in photonics

German rescarchers have succeeded in sciting
new  world records in optoclectronic  component
parameters.  High transmission rates are among, the
factors of interest for optical linking in data systems,
Rescarchers at the Fraunhofer Institute of Applied




Solid-State Physics (IAF) in Freiburg are working on
the development of specialized laser diodes for such
applications.  The rescarch team, which is led by
Professor HS. Rupprecht, has been able to demonstrate.
using metrological methods, a 30-GHz modulation
bandwidth for {nGaAs/GaAlAs/GaAs multiquantum
wave laser diodes.  This high bandwidth holds out
prospects for data transmission rates of 35 Gbit/s over
a smgle gliss fibre, equivalent to the amount of
information contained in more than 50 HDTV -quality
television  programmes  at a  transmission  rate  of
560 Mbit/s cach. The 20 Gbit/s that a monolithically
integrated  optoclectronic  receiver circutt, likewise
developed at the IAF, can process represent another
world record. The circuit, composed of a GaAs photo-
diode and a two-stage amplifier with AlGaAs/GaAs-
quantum wave ultrafast transistors, has a bandwidth of
14.3 GH7. A rescarch team under Professor K. Ebeling
at the University of Ulm is working on surface-
emitting laser diodes with a vertical resonator structure,
which can readily be arranged in arrays or in matrices
which can therefore be used for a large number of
optical multipoint or multichannel connections. The
Ulm rescarchers have succeeded in reducing the
threshold current to 0.6 mA (pulsed) or 0.65 mA
(continuous output) by targeted modifications to
the structure.  These developments are the results

of the joint photonics rescarch scheme funded
by the BMFT (Fcderal Ministry  of  Resecarch
and Technology). {Source: Mikroclektronik,

May/Junc 1993)

Safer compounds shown to be effective for
microelectronics manufacturing

Scientists at the University of California at
Santa Barbara have demonstrated that the lasers and
transistors used for optical communications can be made
from ingredients that arc substantially safer and less
toxic than those currently used by the semiconductor
industry.

An interdisciplinary rescarch tcam headed by
Steven P. Den Baars reported that they have successfully
made statc-of -the-art indium phosphide lasers and
transistors by a method that replaces two highly toxic
gases with less hazardous chemicals.

Using a process called metal organic chemical
vapour deposition, the scientists were able to replace
arsine and phosphise with two different compounds,
tertiarybutylarsine (TEA) and tertiarybutylphosphine
(TBP).

“This demonstrates that both TBA and TBP are
high-purity sources that can be used 1o grow high-
quality devices. It means that we have overcome the
major technical obstacles to replacing these highly toxic
gases in the manufacture of libre-optic components of
the type that may be used in a ‘national information
super-highway™, Den Baars said.

TBA s reputedly two 1o 10 times less toxic than
arsine and TBP 20 to 100 umes less toxic than
phaosphine. Morcover. TBA and TBP are liquids rather
than gases and thus do not spread rapidly through the
air when released. (Source: Computer, July 1993)

Single-clectron_memory

According to theory, a memory cell kas only two
requirements: (1) that its state can be changed 10
represent a “1or 0% and (2) that its state can be sensed.
Today that 1s done by charging and dischargicg a
capacitor. In the future, it could be done with a single
clectron.

Using quantum wnnelling effects in GaAs
material at extremely low temperatures (0.1 K
-273.05°C), atcam of Japanese rescarchers from Hitachi
and English rescarchers from Cambridge University’s
Cavendish Laboratory have demonstrated. for the first
ttme 1n the world, that one bit of information can in
principle be stored by only one electron in a
semiconductor memory. The development clears the
way for the future realization of 16 Gb DRAMs.

The development i1s based on a new device
structure that used side-gated structures in delta-doped
GaAs material to form a multiple-tunnel junction
(MTJ). Through a phenomenon called the Coulomb
blockade effect, this design allows control over single
clectrons: memory “write” is accomplished by feeding
single clectrons from the MTJ into a capacitor. When
the device is within the Coulomb blockade regime
clectrons cannot enter or exit the memory node. When
the memory voltage reaches the boundary of the
Coulomb blockade regime, onc electron enters or feaves
and the electron state reverts to the Coulomb blockade
regime; after a further discrete increase in the node
voltage, the boundary of the Coulomb blockade regime
is again rcached and a further clectron can be
transferred. To discharge the node, the added clectrons
must be removed one at a time, requiring a definite
voltage change.  This makes it possible to have two
electron states for the same applied voltage, cnabling the
1 and 0 memory states to be defined.

The same fabrication process was used to
implement a Coulomb blockade clectrometer that can
detect or “read” the voltage on the memory node, with
minimum interference to the electrons on the node.

While the initial demonstration used units of
100 electrons, it is possible, say the rescarchers, (o
reduce the number of electrons and represent a binary
code with a single clectron by redesigning the gate
capacitor. Also, if structures could be made at a scale
of less than S nm, the memory could operate at room
temperature. Hitachi is reportedly confident hat the
MTJ and refated components can be reduced to 10 nm
in size and used in a practical 16 Gb DRAM chip by
the year 2010, (Reprinted with permission from




Senuconductor  International  magazine, Mayv W03,
Copyright 1993 by Cahners Publishing Co.. Des Plaines.
IL. USA)

Tioxide for adhesion favers mav enable Al replacement
with Au, Ag or Cu

Rescarchers  at  the  Georgia  Institute  of
Technology (GIT) ((Atlanta) have found that a titanium
oxide thin film may allow replacing aluminium in 1Cs
and multichip modules with gold. silver or copper.

Because only a thin adhesion faver is used. the Ti
film docs not affect the diclectric propertics of the
insulator surrounding the metal. Furthermore, since Ti
does not diffuse much into noble metals, such as gold.
conductivity is not degraded.

Because of their higher conductivity, engincers
would prefer the noble metals or copper, Dr. Paul Kohl,
professor of chemical engineering at Georgia Tech..
notes.

However, those high conductivity metals have
often caused problems in ICs because they do not bond
well with silicon dioxide and polymers.

Higher-conductivity metals used for wiring
patterns permit faster ICs and abo allow groups of
circuits to be combined into compact multichip
modules. Whiic the latter arca is the topic of GIT's
rescarch, Kohi says the Ti0), coating is also applicable
for IC interconnects. “This insulator metal composite
would also be uscful for interconnects wherever the
namc of the game is high conductivity, low capacitance.,
finc linc structures and casy, robust processing”, Kohl
declares.

Kohl believes his work has solved the bonding
problem with the selection of Tioxide. The lightweight
metal is well known for its use in advanced aircraft
structures.

More work is needed before the Ti oxide process
is ready for commercial use, Kohl says. Basically,
though, anyonce using Guorgia Tech's recipe should be
able to produce similar results.

Georgia Tech's findings were reported at the
recent Spring mecting of the Materials Rescarch Society
in San Francisco. (Reprinted with permission feom
Semiconductor  International  magaszine, junc 1993,
Copyright 1993 by Cahners Publishing Co., Des Plaines.
I1.. USA)

Hard _copy

A techaology now under development at (he
University of Southern California (USCY in Los Aneclos
promises computer “printouts” in the form of fully
moulded and finished three-dimensional objects. A

team led by Melissa Orme, rescarch assistant professor
i USC's acrospace cngineering department, is working
to realize # loaestsnding dream of engineers: o insent
a “act form” metalworking process that can take raw
stock and create objects that require a0 further
polishing. cleaning or working. Current metalworking
processes, even whea under computer control, generally
require that a part be cleaned and finished before it is
ready for use.

In the process a computer-controlled nozzie
dispenses a precise stream of uniform molien metal
droplets.  About 100 micrometres in diameter. the
micro-droplets are generated in a vacuum by the
breakup of a capillary stream. and are directed onto a
temperature - controlled substrate. There they rapidly
solidify and build up the shape necded.

The trick. according to Orme, is careful control
of the target substrate’s temperature and the dropy’
uming and size. The rate at which the lavers of
micrometre-thick metal succeed one another is such
that the arriving drops of molien matcrial  fuse
completely with their still-soft predecessors.  If done
properly. the result is a homogeneous metal structure
with a finer grain - and hence greater strength - than
conventional methods can produce.

So far. Orme’s group has demonstrated the
process with Rose’s metal - an alloy of bismuth. lead
and tn with a low melting point around 190°C - 10
fashion small. detailed pipe sections. The team is now
trying out more useful metals, such as aluminium,
which has a melting point of 660°C. (Source: [EFE
Spectrum, June 1993)

Laser tunable over hroad spectrum

The first commercial broad spectrum wnable
faser has been released by a small Silicon Valley
company.

Spectra-Physics Laser Inc., based i Mountain
View, California, recently licensed the technology 1o
build the kser from Cornell University in New York.

Unlike most Lasers, which can emit only a single
wavclength of light, the optical parametric oscillator can
be tuned. by turning a dial to give off light over a
broad range of wavelengths ranging from ultraviolet to
frared.

Based on an optical cryvstal that wis lirst
developed in Ching in 1985, Chung Tane. o Cornell
cleetrical engincering professor, took advantaee of an
unusual property found within the bets barium borigde
(BBO) crvaial.

The non-lincar crystal has the abiliny 1o split o
photon in two. The wavelenpih that results depends on
the angle at which the light entered the erytal,




Thus. by tuning the crvstal’s slanted surface. the
wavelength of the laser beam can be changed.

For example. surgeons could use one frequency
to fuse muscle tisue and another to cauterize blood

vessels.

Spectra-Physics is marketing the devices for
material  processing. medical  equipment.  poliution
monitoring and other applications. (Source: Electronics
Beckiv, 26 May 1993)

Canon increases storage capacity

Canon in Japan claims o have created a new
high capacity data storage medium using microscopic
conductive islands on an organie thin film.

The company has used a scanming tunnclling
microscope 1o create tiny conductive spots less than
10 nm in diameter in a thin film of non-conductive
polvimide resin. The film is less than cight molecules
thick.

Theoretically the microscopic spots could he used
to store individual binary data bits.  As cach spot is
around 100 times smaller than the pits which represent
data bits on a compact disc. Canon claims it may be
pessible 1o hold 10,000 times more information than on
a(h,

The conductive spots were created by bringing
the clectrode of the scanning tunncliing microscope
close to the resin film.

With an applicd voltage, clectrons tunnel from
the probe through the resin to a gold Yayer below it

When 3 Vs applied the 10 nm diameter spot is
created on the film. Source:  Elecironics Weekly,

26 May 1993)

Fusszy logic chip makes palterns

While semiconductor makers  like  National
Semiconductor, Hiiachi and SGS-Thomson Micro-
clectronics are offering fuzzy logic compilers for
their microcontrollers, one US company introduced
i dedicated fuzzy patiern recognition chip.

Fuszy logic, which offers shades of grey in the
traditional black and white world of digital clectronics,
i~ being used by America Newralogix (o recognize data
streams which are noisy, jittery, skewed, or which even
CORLAEN Crrors,

The technique enables a best fit 1o be identified
cven when there s no direet match between digitad
patterns, The NEX-TH0 fuzzy patiern comparator
formats the serial data from cight inputs into packets or

ficlds which can be compared against patterns stored in
memory.

The logical differences for all the groups are
accumulated and the difference sums represent the
closeness  value which s compared 0 a  pre-
programmed threshald to determine the best. or worst,
fit. It operates at rates up to 20 MHz.

Noise tolerant microcontrollers running fuzzy
logic software are being used in low cost control
applications in washing machines and vacuum cleancers.
A few dedicated fuszy parts have been developed for
higher cost specialist applications.  Significantly. the
Neuralogix chip will scll for SIS, in quantitics
of 10,000,

The device uses a neural networking design and
has a seif-learning capability which adjusts the
threshold registers automatically.  (Source: Electronics
Heeklyv. 16 June 1993)

Rescarchers at the University of St. Andrews are
using the non-lincar cffects in a crystal to produce a
continuous range of frequencies from the ultraviolet to
the infrared from a single laser source. An infrared
light source is up-converted to higher frequency
ultraviolet light, of high cnergy photons, using non-
lincar optics. These high encrgy photons are “spht” in
the crystal oscillator and the resultant photon energices or
frequencies are determined by the orientation of the
crystal.  Rotsting the crystal produces light in
wavelengths from 420 nm wp to 2300 nm. The
tecam has buiit a benchtop demonstrator and they
are secking  applications. particularly  in
medical  diagnostics.  (Source:  Electronics Weeklv.
23 June 1993)

Fragmenis of memory

Long scen as a technologically predictable jelly -
bean business, DRAM is departing from past form with
some innovative new architectures such as RAMbus,
synchronousand "cacheDRAM imixcd SRAM/DRAM
cclls) and with unprecedentedly wide organizations.
Furthermore, just emerging, is @ new low-power
standard.

The trend towards high speed is driven by the
ncw syachronous RAMbus and cacheDRAM architece-
tures. High speed devices could be taking 20 to 30 per
cent of the total DRAM market by 1995,

Synchronous DRAMs are memories which work
with microprocessors operating up to 100 MH/ which
is the speed of 1994 Pentiums. Their high speed results
from scemented arravs which give an aceess time of
10 ns.




The beauty ol synchronous DRAM s its effect
on syatem cost. RAMbus DRAMs offer greater data-
processing advantages but are further away. By
providing a new interface between the DRAM and the
microprocessar. they allow data transfer at a rate of
500 Mbytes per second.

A third approach 1t fast DRAM s the
cachcDRAM approach.  This involves integrating
SRAM and DRAM on the same chip.  As with
syachronous, it provides a 10 ns access memory.

A second trend, after speed. is a trend to wider
orpanizations. As microprocessors gel wider. to 32-bit
and now to 64-bit. it makes sense to have DRAMs in
wider organtzations.  That is because, in power-
conscious applications like PCs, the fewer DRAMSs vou
need to switch on the better. It saves power fora 32-bat
address to access only two DRAMs. cach of which are
organized X16, instcad of having to access four
DRAMs, cach organized X4, The trend towards the
wider chips is strong.

The third main trend after faster and wider
DRAMs is towards lower power DRAMs.  Faster,
wider and lower power - the trend for DRAM is no
tonger simply to denser. But the density treadmill goes
on - NEC is alrcady sampling the 64 Mbit. (Extracted
from Electronics Weeklv, 28 July 1993)

Neural networks take on optics

Inish  scientists  claim  to  have made a
breakthrough in the development of ncural network
computing systems which come closest to the operation
of the human brain in acquiring and processing
knowledge.

Rescarchers  at - Dublin - University  have
demonstrated an optical neural network, which can
Icarn to recognize patterns that have changed position or
are actually in the process of moving, as the brain can.
This is the result of a three- year collaboration between
Trinity College, Dublin and the Japanese clectronics
group, Hitachi.

According to Dr. Paul Horan, a rescarcher at
Hitachi’s Dublin Laboratory, the important dif ference
hetween this and previous neural network rescarch is
the use of optical techniques to carry information on
parallel and cross-connected data paths within the
nctwork. But the optical system provides more than
high speed parallel interconnections; it is also used 1o
process the data by implementing the multiplication,
weighting and summation functions defined by the
image recognition slgorithm.

The aim is to build computers, which can learn
by cxpericnce by making a large number of <imple
yes/no decisions simuliancously,
process of “trial and error” learning,

In a sensc if 1s a

- -

The physicai imitations of connecting processors
together clectricalty has restricted the development of
working ncural networks. It has abo  prompted
rescarchers to consider opuies.

In the United Kingdom. Professor Midwinter at
University  College  London pioncered  the
development of minute and highly integrated clectro-
optical switches known as quantum-well devices. But
Dr. Horan believes the Trinitv/ Hitachi colluboration is
the first demonstration of a working optical ncural
network using quantum - well devices.

has

The Dublin  demonstrator s capable  of
distinguishing between reasonably complex images, for
cxample the letters “T7 and "7, and this can be done
cven when the images have moved position or are in
mation. The image is first sensed and then converted
into an clectronic data stream; this is used to modulate
a semiconductor laser which provides all the individual
data streams for the optical processing.  The optical
system consists of two (GaAs quantum arrays containing
banks of clectro-optic modulators which reflect or
transmit the optical signals according to the application
of a voltage (0-9 V).

The arrays, made at Trinity with the help of
rescarchers at Sheffield University, are relatively large
(2.5 mm square) for the number of modulators they
contain (21). Each modulator, which is ctched on the
(iaAs laver, i1s 80 microns wide.

Dr. Horan said the aim was to demonstrate the
principle and there is plenty of scope for shrinking the
geometries.

The first array multiplics all the possible
configurations of bits, known as autocorrelation. To do
this the 21 optical outputs from the array are polarized
by 90 degrees and applied back into the array., The
second array is used to match or weight cach of the
21 x 21 outputs from the first array with a set of
21 data points defined by the pattern to be recognized.
This requires 21 x 21 x 21 or 8,000 scparate multipli-
cations to complete the recognition which is decided
digitally after conversion back into an electronic data
stream. The speed of operation is determined by the
optical switching time of the arrays which is less than
30 s even for the relatively farge area device.
Dr. Horan points out thiat the processing speed will not
increase as the complexity of the array increases as with
clectronic systems,

As well as speed, the use of optical processing
makes it possible for the first time 10 build second
order neural networks which include the N x N or
autocorrelation function,

According to Dr. Horan this was not possible
with clectronic networks due to the number of
interconnections required. The optical network makes




this practical and offers recognition even when the

image has moved.  This could have important
implications for the recognition of moving images in
medical applications.  But fike most ncural network
rescarch, the Dublin work s still around 10 vears
away from commercial  systems,  according o
Professor Hagarty, but he belicves it is an important
step forward, adding "We are now another horse in the
race”. (Source: Electronics Weeklv, 19 May 1993)

PC in a cube

Engincers at Cambridge University have built a
PC using a revolutionary PCB interconnedtion system.

The engineers, from Chiprack Electronics, built
the 486 PC based on the Chips and Technologies chip
set mounted on five multilaver PCBs. The PCBs were
stacked one above the other using a patented connector
system made under licence by Harwin.

The complete PC, including RAM and ROM,
occupied a 30 mm cube. Heating was not a problem,
because the multifayer PCBs and the edge connectors
acted as a heat sink. Chiprack cxpects to launch its first
PC product in 1994 and Harwin. which is tn production
with the connector, expects to sell it into a number of
embedded applications.  (Source:  Electronics Weekly,
17 November 1993)

Hitachi cnters the atomic age

Hitachs scientists are planning to build atomic
sciake electromechanical wires and switches which they
forecast could replace conventional electronics within
the next decade.

The intcgration potential is so great that the
scientisis at Hitachi's Advanced Rescarch Centre in
Japan have calculated that 10 million gates could be
fited on a 20 pm square slice of crystal an entire
supcrcomputer could be built in a 201 pm square.

The scientists are just beginning experiments lo
investigate the practicalitics of the scheme. However,
calculations show that the circuils, constructed from
fines of atoms sitting on the surface of a wafer, are
feasible.

A wire in the cireuit would comprise strings of
stoms arranged on the surface of a wafer - rather fike
beads on a necklace.

The string. will pass a current hecause clectrons
can flow from onc alom (o another. Howcever, if a
single atom s removed, the wire and the circuit is
broken,

More complicated arrangements would emulate
the action of a numbcer of basic logte functions, such as
Nund and Nor gates. Hitachi engincers hove also

devised a simple storage clement allowing memory
functions to be built.

The scheme is electromechanical in that single
atoms arc physicaily arranged on a wafer to create the
circuits and moved in and ovt of the line to switch the
circuits.

This 1s vnlike the single electron transistors and
memories which Hitachi 1s also developing that rely on
quantum mechanical tunnelling effects to operate.

Hitachi hopes to demonstrate a working atomic
wire within 12 months. (Source: Electronics Weekiy,

10 November 1993)

Supcrcomputer docs the double

Kendall Square Research (KSR) claims that by
doubling the performance of its second generation
multiprocessing supercomputer it has solved the paradox
associated with computer systems with large numbers of
processing clements.

Shared-memory architectures may be casier to
program than distributed -memory ones, but they tend
not (o be scalable because performance degrades as
more processors are added and have to access the same
pool of memory.

KSR's latest 80 Mips/Mflops systems place
mcemory close to cach processor, like in a shared
memory system.  Every processing card has two
processors, cach of which has 32 Mbyte of DRAM and
512 khyte of fast static RAM.

The systems are arranged so that 1 Thyte
(L.00O Gbyte) of a single memory space can be
addressed by any of the processors. To do this KSR has
arranged its processors in a ring structure. It also treats
its memory like a cache structure.

The first ring contains 32 processors, with their
assectated 1 Gbyte of cache DRAM. Communications
between processors in this ring occur at 100 Mbyie’s.
If 2 memory address is not found in this physical block
of memory, the scarch is then diverted into the next
ring of 32 processors.

According to Tim Allen of KSR, this does cause
a fourfold increase in lalency, bui he counters that this
penalty is only paid once as the cache-like nature of the
organization means that the memory address and other
addresses likely to be required are then loaded into ihe
first processor ring.  (Source:  Electronics Weekly,
10 November 1993)

Motorola updates Mosaic

Motoroly has deseribed the Tatest version of its
Mosaic high perlormance bipolar technology and it




claims to have demonstrated a transistor with a notse
figure as low as 0.9 dB ~with 18 JB gain at 1.2 GHz.

It ts the fifth generation of Motorolas oxide
isolated scllf -aligned implanted circuits (Mosaic) and has
been transferred to 06 pm sihcon technology.  In
addition to the 'ower junction capacttance and parasitics
duc to the geometry shrink, gate delay has been reduced
by minimising the extrinsic hase resistance.

In an ECL ring oscillator test circuit described in
Electronics Letters in October 1993, 3 minimem gate
delay of 23 ps at a switch current of 1.2 mA was
measurced. (Svurce: Electronics  Weekly.,
1) November 1193)

Light-cmitting silicon device developed

A light-cmitting  silicon device has  been
developed by a nine-member team of scientists at the
Solid-$tate Physics Laboratory (SPL).

Called a “junction diode™, it puts out a beam of
orange-red light on application of a small current
(500 milhamperes) at 10 V. The light could be swiiched
on and off at 1,000 million times per second.

SFL scientists said that hight-emitting diodes
replace co. ventional wiring between components in
optoclectronics.

Light beams carry more information and they do
not interfere with one another as clectrical currents do,
and supcrcomputers can work even faster if their chips
could communicate by light instead of clectricity.

The SPL device was made from a silicon wafer
whnase surface was made “porous” by the well-
cstablished clectrochemical ctching - a process that
riddles the waler surface with an array of holes.
20,000 times thinner than a haman hair. (Source: The
Hindu. 1 December 1993)

Mitsubishi snaps in millisecs with intelligent technology

Mitsubishi Electricis the latest Japanese company
to develop a camera based on high speed imaging-
processing technology, which can detect the contours of
moving objects in under half a millisccond.

Theconsumer clectronics company hasdeveloped
a photodetector array, which can detect changes in light
shading on an object and produces just that information
niccessary 1o recreate the contours of the object.

Mitsubishi calls it “an intelligent camera™. which
could be uswd in cur puidance systems that necd 1o
process image information in real time.

The device uses an array of photadetectors on o
gallium arsenide substrate. The sensitivity of the

Jeteciors varies with those in the rows” higher resolution
than thoxe in the columns. Arrays detecting equal levels
of brightness cancel cach other out and an clectrical
signal is only produced when the brightness level vanies
between adjacent rows and columns.

In a sense it is the optical equivalent of the
bit - mapping technigues used in data compression where
only changes in the picture are repistered. The
128 x 128 element array can detect the contours of an
image in (L4 ms.

In September 1993 NTT desertbed a larger but
slower array using a high speed ferroelectric liquid
crystal light modulator. which can distinguish  the
light and dark boundaries of objects in I ms with
300 x SO0 pixel resoletion.

Both svstems process the optical information in
similar ways, by detecting the changes in brightoess
between adjacent pixels.  This enables the system o
define the outline of an object, even when moving,
much faster than in conventional charge - coupled device
(CCD) photodetectors.

The ferroclectric liquid crystal device uses a
three-laver spatial light modulator, with a partial mirror
sandwiched between the photoreceptive film and the
liquid crystal p2nel. The liquid crystal molecules in the
panel oricntate themselves according to the light level
falling on them.

NTT has deveioped a means of detedting only
those arcas of the ligquid crystal which are in the
transition  state of polaization between  the (wo
extremes.  As a result the outline of an object. the
boundarics between light and dark arcas, are traced. by
reflecting a polanized light through the crystal.

It derives most of its speed because it produces
an analogue output signal dircct from the photodetector
withhut any intermediate digital processing. NTT aiso
claims the analog output produces "smoother” edges.

NTT is confident that it can improve its
protolype system  to support 1000 x 1O pixel
resolution imaging with a 10 ps response ime. (Source:
Flectronics Weeklv, 17 November 19493)
i1l. MARKET TRENDS AND COMPANY NEWS

Market trends

World trade volumes rise for 1992

A tentative report from the committee Tor the
General Agreement on Fariffs and Trade (GATT)
shows that the global trade for 1992 grew 4.5 per cent
on an export volume basis. In comparsison, the growth
for 1991 was 3 per cent. Thus, for the first time ince




1988, the volume of expert trade surpassed the fevel of
the previous vear. The report attributes this growth to
the start of cconomic recovery in North Amernca. plus
solid demand for tmports ia Central and South America,
the Middle East and Asia. Nevertheless, the global
cconomy continues toslow down, making the prospects
for 1943 uncertain.

For 1992, the total exports tor the world reached
$3.7 trillion, a 5.5 per cent gain from the $3.53 (nillion
in 1. Scrvice-related trade including trade
transportation. communications. tnsurance and finance
climbed S per cent to $960 Sillion.

Japan’s 1992 exports advanced 1 per cent in
volume, compared with a 3 per cent gain in [9L
Imports  slipped 0.5 per cent. In contrast, the
United States and Canada combined saw exports rise
7 per cent. while imports grew 9.5 per ceat.

Asta.except for Japan, experienced stable growth
in exports and imports; this is especially true for
Hong Kong, Taiwan and Korca. In Europe, German
imports climbed 13 per cent in volume for 1991, but
tell 2 per for 1992, Trading with
Wastern Europe from among the Commonwealth of
Independent States (CIS) and Eastern European nations
advanced. but exports dropped 10 per cent for the third
straight vear of deciines.

to cent

The report offers an uncertain forecast for 1993,
because of the gradual slowdown of the global economy
o trend i progress since 1992). plus weak economic
ecrowth in Japan. and in Western European countrices
such as Germany and France.

Despite generally tight budgects, chemical makers”
spuiding on managementinformation systems continues
1o grow, largely because of the system upgrades needed
to compete globally: while mecting 4 wide range of
covironmuental regulations,

A recent studv by Consaliing Resources
{Lexington, MA) estimated the world market in 1992
for computer hardware, packaged software, and services
in the chemicalindustry at $11.4 billion year. While the
Lirgest spending component is svstems hardware - more
than 30 per cent an the United States,  Europe and
Lapan - the study forecasts 13 per cent annual growth
1997 in the of which in the
United Siates and Furope now constitutes a larger part
ot the budget than deos software. Hardwiare growth s
projected as flat, and software, representing 20 per cent
ol spending in the United States and Europe. s
projected to grow at 8 per cent,

ey arca SCTVICCS,

Software has abo become the centrepicee in
ssatem uperades. Given the proliferation of wafiware
packapes that link business ssstems internationally and
the evolution of open svstem stondards, hardware
sehection incidental

s alivost to software sclection.

- 29 .

Large computer hardware suppliers must now cater to
a broader range of customer’s ueceds. including software
and service. A good example of the tight focus on end-
usc markets combined with software and service
offerings is a program launched by IBM for chemical
and pharmaccutical manufacturers in  the
United Kingdom.

Chemical companies have plaved a major role in
the development of application software. Several large
suppliers  crafted off-the-shelf  software  modules
working with chemical customers. Some of the broad-
range projects were undertaken in virtual partnership
with suppliers; however. many others involve the
purchase of commercially availahle svstems - a trend
expected to continue given the high costs of developing
and maintaintng in-house software.  (Source: AEL,
No. 4:1M3 and Chemical Beek. 19 May 1993)

East_ Asia koks forward to_decade of growth

Accelerated growth will be the norm  for
developing countries in the next 10 vears, according o
a forecast from the World Bank. Whereas these nations
advanced an average of 2.7 per cent annually for the
last 10 vears, this rate will nearly double between now
and the first vears of the coming century, reaching
4.7 per cent. Economic reforms in developing nations
have paved the way for this growth, including a shift to
private ownership among previously state-run or putlic
corporations, relaxed regulations for imports, and
controls for inflation.  This has resulied in expanded
imports and has kelped promolte foreign investments.

The forecast predicts that growth in castern Asia,
particularly in China. Hong Kong and Taiwar, will be
especially noteworthy, and mayv form the so-called
fourth growth peak of the world’s cconomy. As prices
for primary goods reach a point of stability, developing
countries will experience additional growth.  In the
future, developing countries will shift from relving on
capital loans from commercial banks in foreign
countrics, (o encouraging direct investments by private
industrics and investments in securities and shares. This
trend already is under way. Direct investment offers
advantages to developing countries, because it permits
casy acquisition of the accompanying management shills
and technology. However, direct investments abo take
larger proportions of the business profits away from the
host country than do indirect investments. Thus the
report warns that deseloping nations should  guard
against excessive dependence on medium - term forcign
investments, (Source: AFEL, Noo 4, 1993)

Interconnect plans in_the SIA SEMATECH
roadmap

At Tegal's Nincicenth Annual Plasma Seminar,
heldin July 1993 during Semicon West, SEMATECH
John Martin presented  an overview of the SIA,
SEMATECH roadmap for interconnect technology,




mcluding gates, contacts and vias. The overall goal of
the roadmap s to achieve the technological advances
nceded to arnive at 12 pm manufactunog by 2004,
and 0.10 pm in 27, The {ormation technique for
CMOS gates s expected to continue to be etching tor
both the poly and amorphous sihicon and the gate
spacer. Etch tooks are expected to change sigmificaatly
during the SIA roadmap time frame. he reported.

Major changes are anticipated in the arca of
interconnect formation during the I3 vears covered by
the roadmap. The interconnect group’s vision of the
metallization revolution on the horizon includes copper
integrating  with, and. 1n some cases  replacing.
aluminium allovs.  The metal definition tools are
expucted to change as dramatically as the metallization
iself. Polishing technologies are likely to be emploved
for Cu and Al allovs in the final vears of this decade.
A requirement for high diclectric constant materials will
create  additional  challenges. (Reprinted  with
permission from Semiconductor International magazine,
Septzmber 1993, Copyright 1993 by Cahners Publishing
Co.. Des Plaines, IL. USA)

Failures in the spotlight

Onlv once in 13 new product ideas evaluated ever
make any money, according 1o a studv carried out by
Semiconductor Equipment and Materials International
(SEMD) the semiconductor  equipment  trade
association.

The rescarch conflirms a similar study by
management consultant McKinsey which estimates that
almost half of all R&D costs go mnto products that {ail.

A spokesman for SEMI said: "The cost of failure
in a technical product introduction is very high and in
some cases fatal. When a new product fails. shrinking
margins make cash replenishment difficult for many
comparnies”. (Source: Electronicy Weekly,
27 October 1993)

Chip demand 1o flatten out as PC boom ends

The silicon cvele is reaching its peak. according
to  Jean Philippe  Dausvin,  chairman  of  World
Semiconductor Trade Statistics (WSTS).

Dauvin expects chip shipments 1o plitcau out
after 12 months of exceptional growth, which hive seen
the world chip market increase by 23 per cent.

The biggest regional growth recorded in 1993,
said Dauvin, was in the United Kingdom where the
value of the total available market (TAM) grew by
87 per cent an the first quarter on the back of the
PC boom  But WNTS expects the hoom in demand for
PC chips 1o “plummet” in the second hall of 1994 but
that erowth will resume i 19950 Tt expects the telecoms
production recovery to continue through 1994 providing
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a long-term stable trend” which will mainly benelit
Europe.

Demand  for chips from  the  automotine
clectronies sector will fade in 1993 but resume in 1994+
1995, WSTS predicts. but the current recession in the
consumer business will not pick up belore 1995- 1906,

Dauvin sad capacity issues, which have caused
severe shortages of some types of chips. will be solved
in the fint quarter of 1994 as the Japanese ramp up
capacity.

Heot products for this vear. predicts Dauvin, will
be flash EPROM (up 100 per cent by revenue). 32-bit
micros (up 62 per cent) and DRAM qup 35 per cont).
Next year they will be flash (up 60 per cent) and
DRAM (up I per cent).

With the success of flask, non-volative memory
s expected to take an ncreasing share of the memory
markcetl awav from DRAM.
Electromics Beekiv, 3 Julv 1993)

{Source:

Summer_high for chip orders

The  semiconductor  book-to-bill  ratio s
continuing its upward trend. according o the latest
Electronic Components Industry Federation (ECHF)
figures, despite an anticipated stackening during the
summecr holiday period. July bookings were the second
highest in the ECIF record book (1.66 compared with
1.23 in 1992). While billings 1n Julv and Augus
followed the traditional pattern and cased shehtiv. they
were almaost double those in 19920 Both bookings and
billings for every month in 1993 were record highs for
that month.  The improvement has been Larechy
dependent on MOS micro components {microprocessors
in particular).  But there are signs that growth
spreading to other products and markets such as diserete
semiconductors and the mobile communications sector.
Semiconductor Equipment and Materials (SEMI) Digures
show that world-wide shipments of semiconductor
manufacturing cquipment peaked in June, showing &
book-to-hill ratio of 1.22 (09 in June 1992).  The
preliminary  figure for Aupgust s LIS, (Source:
Electronics Beekiv, 29 September 1993)

Will virtual travel get off the ground?

Many a business traveller would like to be intwo
places at once and so avoid costly and time - consuming
journcys. In the last fow vears videoconfesencing has
begun to make this possible and the Tirst major study 1o
consider s impict on 4 major international wirport
contains depressing news for the aviation industry,

A US Federal Aviation Administration and the
Massschusctts Port Authority commissioned report 16
see 1l there is eaoueh demand lor another airport in the

arca in additton 1o Boston's Logan airport predicts that
( !




by 2010 between 13 and 23 per cent of business travel
arrport mayv be  replaced by
videaconferencing.

from Logan

Thirty per cent of trips by business people o
other branches of their own company  within the
United States  are likelv 10 be  replaced. while
15 per cent of journeys o other companies within the
United States may be replaced.

The ostimates were arrived at by looking at
several large American companies that had invested
heavily in videoconferencing equipment and secing how
much travel was substituted. They also studied how the
videoconferencing  industry  developed  during  the
Gulf War when the fear of terrorist attacks put many
people off Mlving.

The Amenican  telephone  company AT&T
currently sells videoconferencing cquipment for $30,000
but expects this equipment 1o drop to about S50 by
the vear 2000. The study assumed that by 2010 there
will be videoconferencing equipment in all departments
of large companics in the United States and that by
2030 all exccutives will have a flat screen above their
desks big enough to see six other people and a digital
fax to send them documents.

In Britain the sttuation is different, as mont
husiness flights are international. A spokesperson from
the British Airports Authority, which runs seven major
airports, savs the consensus at BAA is that hke all
previous advances in communications,
videoconflerencing will siumulate international business
and so generate a greater need for travel

Bui British Telecom. whick makes
videoconferencing cquipment, expericnced a surge of
interest in the technology during the Gulf War. (This
first  appcared in New Scientist,  London,
13 March 1993, the weekly review of science and
technology.)

Mecasures for true open svstems - focus will be
on_emerging parallel machines

True open systems for mainframe computers
have arrived. Support for TCP IP which is the standard
protocol used in Unix is progressing. Also, distributed
database functions between mainframe computers and
computers running Unix can now be used. With the
advent of paralicl computers, we can glimpse at the
shape of next generation mainframe computers.

Looking at the product trends of mainframe
computers from 1992-1993, the keywords hecome
‘open systems”. Previowsly, the call had been open
systems for mainframe computers. However, until now
only the words have moved forward, content did
not follow.  But that changed dramatically in the
past year,

During the downsizing which strongly hit
mainflrame cemputers from 1991- 1992, ¢cach maker
examined the course of the computer industry and basic
policics on system configurations.  To ensurc the
survival of mamframe computers. which form the
foundation of carnings, their role was clearly set forth.

Across the spectrum of a company, large volumes
of data are maintained. Database servers process these
data at high speeds. Management servers control the
witole svstem, which is connected through a network.
These two roles are greatly desired in mainframe
compulers.

In order to provide a company-wide server
function, a distributed cooperation function between
personal computers and Unix machines that will
become departmental servers is indispensable. In the
open systems for mainframe computers advanced by
cach company. the focus is becoming "how can Unix
machines and personal computers co-exist™.

Today. open systems are synonyvmous with
TCP/IP support.  TCP:IP (Transmission Control
Protocol Internet  Protocol) is the communication
protocol in the Unix standard. Personal computers can
be conrnccted if they comply with TCP/IP.

Fast makers began to support TCP/IP software
for mainframe computers around 1990, but this did not
extend to uses in engineering fields like CAD/CAM
{computer-aided design and computer-aided manufac-
turing). The services that could be run on TCP/IP were
limited to file transfer and virtual terminals.

Communication between programs and  the
Network File System (NFS) hegan to be supported this
nast year. Terminal emulators that could be used on
TCP/IP were also compleied. The move was from only
connecting 1O using.

Unul now the manufacturers of mainframe
computers built 4 network system by using an original
protocol and OSI (Open Systems Interconnection). The
addition of TCP/IP has changed the direction to
addressing three bases.

In October 1992, IBM Japan announced an idea
called the Networking Blueprint. Here, the application
is made independent of the communication protocol.
Basic  softwarc, which used databases and  data
communications that previously could only be run on
IBM’s SNA (Systems Network Architecture) protocol
can now be run on TCP/IP even without passing
through a gateway. In the futurce, this kind of activity
will probably spread to cvery company.

Support  for  distributed  databasc  functions
between the relaiional database management system
(RDBMS) of a proprictary computer and a typical Unix
RDBMS like Oracle or Informix is advancing,




Specifically. a client computer, like a personal
computer, can access an RDBMS running on a Unix
machine or an RDBMS running on a mainframe
computer usitg the same interface.

In the Unix arena. tramsaction processing (TP)
monitors like TUXEDQO, a product of Unix Systems
Laboratories in the Untted States. and Encina, a product
of Transarc Inc. in the United States are being released
one after another.  The manufacturers of mainframe
computers are beginning to of fer mechanisms that can
process  cooneratively  based  on program  inter-
communication between a proprictary database - data
communication system for mainframe computers and a
Unix TP monitor.

The functions for connccting o penonal
computers are rapidly improving.  Many mainframe
computers are beginning to provide functions to access
databascs on the mainframe Irom spreadsheet software
running on personal computers. Moreover, it is noted
that not only the personal computer made by any one
company. but those of other companies are included.

When personal computers began to be used as
terminals for mainframe computers. the  Micro-
Mainframe Link (MML) attracted attention.  Major
advances have been made considering that at that time
the MML was connection technology between the
main{ramc and the personal computer from the same
manufacturer: in addition. the only tools that could be
used were the company’™s proprictary office automation
tools.

NEC has adopted a dif ferent strategy from other
companies for connecling personal computers. A
nctwork operating system for using a personal computer
local-arca  network  (LAN)  was  installed on o
mainframe.  In October 1992, NEC announced the
entry kevel ACOS 3500 of the ACOS-3 system. This
machine was equipped with a LAN manager and a
NetWare server function.  Even on the small-scale
ACOS-2 computer. a product called PONET Server is
installed as the LAN manager.

A personal computer on a LAN can use the
mainframe just as one can through a normal LAN
server for personal computers. A network operating
svstem installed on o mainframe and connected 1o
personal computers may become a new use for small
mainframes.  Unisvs 1n the United States installs
NetWare in ils A series,

Furthermore, Unisvsannounced in May 1993 the
A7, which runs its proprictary operating system and
Unix on the same machine. The A series architecture
contains the one-chip SCAMP and an 486 micro:
processor. As for the operating systems, MOPAS,
which i« compatible with high-cnd machines, is Toaded
in SCAMP and Unix is loaded 1n the i486.

Although there are ways 10 run a proprictary
operating system and Unix in parallel using virtual
computers on a laree machine. the method used in the
A7 15 the fiest of its kind. (See table on page 33)

The architecture of the database  processiag
seetion is based on the DBC 101204 dedicated database
machine. trom Tekedata in the United States which
NCR acquired in March 19920 The trend 1S towards
building large-scale Unix servers running on dedicated
database machines rather than paraliel computers.

According to Nobuhisa Nasegawa., head of
business promotion and systems saies promaotion at
Fujitsu states. "Parallel machines are being considered as
the chotce with improved price: performance ratio over
mainframes” by domestic manufacturers. Fujitsu and
NEC have already produced parallel computers in the
supercomputer ficld.

Mainframes are continuing to lose the price
competition with high performance reduced instruction
set computers (RISC). Parallel computers not only have
improved processing  capacity, but there are high
cxpectations for a breakthrough in lowering prices.
(Source: Nikkai Computers. 21 June 1993)

NanoDyvnamics: redefining the {uture of
semiconductor fabs

Several distinguished scientists are preparing for
the technolegical and economic limits of semiconductor
manufacturing as we know it taday. Their company,
NanoDvnamics (New  York, NY.). is based on
nanctransistor technology where single clectrons can
induce a three-volt jump at room  temperature.
Reportedly, the result is supra-tera Hertz switching
without heat Joading.

The technology  being  developed  at
NanoDynamics (founded by Dr. Chia- Gee Wang) starts
where the current dominance of silicon FET technologs
eventually reaches its technolozical and economic limits:
without new dircctions, Wang sees one-gigabit 0.1 pm
DRAM fabrication lines costing $2 billion in a decade,
a possible world - wide investment of $2 trillion, which
is larger than the GNP of most nations.

To Wang, the cconomic solution for the future of
semiconductor manufacturing witi come  from
breakthrough- in the spplicd physics of microclectronics
that drastically reduce the physical dimendsions of the
transistor and through the development of X-ray based
lithography that will eventually be less expensive than
currently conceived aptical methods,

For the scientists at NanoDvnamics, the solution
v in the patented work of Dr. Raphael Tan, who
concenned nanotransistor technology. e has conceived
athin Liver of silicon dioxide on silicon where the
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Major Open Systems Mainframe Computers Announced from 1992 to mid-1993

Maker

Description

Fujitsu

Extended to products compatible with the Message 9s system configura-
tion system. Added products 1o extract data from DB2 running on iIBM
mainframes and store in RDBIL on the M series or Informix on DS/90.

The TISP TCP/IP software applization operating system was expanded to
XSP and FSP in addition 1o MSP. New support for NFS scrver on TISP.

Supports disiributed transaction processing between TP-TUXEDQ, the TP
monitor for Unix, and AIM/DC transaction processing software for the
M series.

NEC

Announced UXNET 11, TCP/IP software for products compatible with
the Solution 21 system configuration system. Supports the tnETOS
terminal cmulator and inCOM - XE for program intercommunication on
TCP/1P.

NetWare and LAN manager installed in ACOS Sysiem 3500.

UXNET U support in ACOS System 3300 EX and LAN manager
installed.

IBM Japan

Announced Open Data Link software which allows databases on the
ES/90(0 to be accessed from personal computers, including those of other
makers. in the Open Vision svstem configaration system.

POSIEX interface offered for MVS/ESA V 4.3,

Announced basic communication softwarc ACF/VTAM for Networking
Blucprint (a multi- protocol network communication base). Supports the
APPC program intercommunication function on TCP/IP.

Supports distributed transaction processing between the AIX CICS/6000
Unix TP monitor and CICS software for transaction processing,

Hitachi Seivakusho

Offers TCP/IP software like XNF/TCP (for VOS 3) and XNF/K/TCP
(for VOSK)

Supports the Unix HI-OSF/1-MJ in accordance with OSF/ ! on the M-
880 and M-860 in the native mode.

Supports distributed database functions between XDM/RD relational
database for the M scrics and Oracle running on a Unix machine
(including those of other vendors).

Unisys Japan

Strengthened TCP/IP support in the 2200 serics and offers NFS.

Supports Open/OLTP (based on TUXEDQ) for Unix TP monitors in the
ACCF system configuration system in the 2200 series and A series.

Supports distributed database functions between UDS RDMS 1100, the
relational database for the 2200 series. and DMS- 1, the database for the
A serics, with Oracle on Unix machines (including those of other vendors),

Introduced the small-scale A7 computer that runs a proprictary operating
system and Unix. NetWare can also be installed.

TCPIP. Transmission Control Protocol/Internet Protocol; TP: Transactions Processing;
POSIX: Portable Operating System Interface: OSF: Open Software Foundation; NFS; Network
File System: RDB: Relational Data basc




oxyeen atoms are stretched. This stretch imposes a
strain encrgy on the silicon dioxide so that, for one or
very few atomic lavers, the silicon dioxide will spread
perfectly over the silicon lattice producing, a perfect
crvstal. For such a perfect superlattice crystal structure,
tvpicallv nanometer sized. a single electron resonantly
tunnclled through will cause a large voltage jump of
three volts. The mean-tree-path of a three-volt
clectron is more than a few atomic layers. The electrons
in such a situation will behave guantum mechanically.
in that they will become quantum waves that can tunncl
through the silicon dioxide barricrs without scattering.
Overall, in one siep, by climinating both clectron
trapping and scattering. a signal oscillation can be
achicved  without gencrating any  significant  heat
load.

In aseminal experiment, Dr. Tsu showed that for
a very small silicon ball, about 60 A across. on
amorphous silicon dioxide, clectronics can be resonantly
tunnclled into the ball.

Dr. Tsu helicves that a strain-favered transistor of
nanometer  dimensions  will function in the same
manncer, such that one or a few clectronics will cause a
large potential change in & perfect superlattice structure.
The net result would be a transistor switch to replace
FET technology.

The goal of NanoDynamics is to develop the
lithographic technologics necessary forsub-0.1 pmbine-
widths.  These include patented or patent pending
methods for Auger nanolithography, X-ray microscopy.
X -ray step and repeat and a concentrated X-ray source
vith selective ine energies. (Reprinted with permission
ftom  Semiconductor  International magarince,
October 1993, Copyright 1993 by Cahners Publishing
Co.. Des Phiines, IL.. USA)

Thriving GaAs digital LSIs becoming nucleus of
ssstems such as communicaticons and EWS

Th. applications of GaAs digital LSIs continue to
grow. They are already used in the processors of
supercoraputers.  They have become essential 1o
communications devices such as cngineering ATM
switching sysiems and optical communications and have
begun 1o appear in computers and peripheral devices
such as eng.neering workstations (EWS) and large hard
disk devices. The GaAs LSIs are characterized both by
high speed and reduced power consumption. Another
advantage is hat if the high speed is utilized, simple
circuil constructions can be created without paraliel
processing, which is necessary with silicon. What has
spurred their growth is the fact that GaAs LSIs have
achicved a maximum integration of 120,000 gates in
practical applications and their cost has come down 1o
the same level as ki-CMOSs.

The problem witih the GaAs LS1 s idle time
power consumption. Il this can be reduced, however,
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large capacity memories can be realized, and GaAs
digital LSIs can also be used in portable devices. This
technology was selected as recipient of the 1993 Nikke
BP Technology Prize in Electronics.

GaAs digital LSIs are finding their wayv into the
cores of high-speed systems. and at the same tme, the
range of their applications is expanding.

In the past. they were only used tn applications
such as flip-flops for high-speed LSE testers and as
multiplexers and demultiplexers for 2.4 Gbit s optical
communications. The level of integration was several
hundred gates at most.

However, recently GaAs LSEs with ~several
hundred thousand gates have been created for use in
supercomputer processors. It is also certain that they
will be used as the LSIs that comprise the core of digital
communications systems  whose market s expected o
cxpand in the future.  In addition, thee
appearing in workstations, ctc.

are now

If GaAs is used. it is possible to increase
integration and achieve both high speed and low power
consumption at the same time.  Because parallel
processing is not needed if the speed is fast enough, in
some cases GaAs LSIs can realize much  higher
performance than silicon LSIs with smaller circuits.

Examples of GaAs LSI applications include:

Supercompuler processors;

LSIs for wide band ISDN (integrated services
digital networks). Matrix switching LSIs for
ATM (Asynchronous Transmission Maode)
switches and  multiplexers: demultiple xers
with an add/drop function! that have a
transmission speed of 155-622 Mbit/s for
usc in Hptical communications;

Data transmitting/receiving LSIs such as
HIPPI and FDDI communication links for

high-speed  transfer  of  Jata  between
compulers;

- Image processing  LSIs  for  engineering
workstations;

- Prescaters for  mobile  communication

devices,

Controllers, cte., for memories and large
hard disk devices.

" A function that inseris or branches data within
the transmission path.




Among the applications currently in use are those
for optical communications and supercomputers, but it
is predicied that the others on the list will be practical
apphcations o GaAs, and some are expested to enler
mass production within the vear.  Further. because
GaAs operates st high speeds with a power source
voltaze of shout 09-1.3V, it is belicved they will be
most suitable as LSIs for portable devices running on a
single battery.

Production line makes high integration and low cost
possible

There is a farge movement of clectrons at low
voltage in GaAs. and it is belicved that if GaAs LSIs are
created they can run faster and with less power than
silicon LSIs.  However, because the mass production
svstem was not set up. GaAs has lost out to silicon in
terms of integration, cost. delivery, cte.

There are at least five reasons why GaAs has
recently attracted attention:

- They have achieved a maximum integration
of 120,000 gates on a practical level:

- The vicld has improved and the cost has
come down to the level of bi-CMOSs:

- The gate arrayv standard turnaround time
{TAT) has become a short six weeks:

- The design environment is now complele.
Tools arc available on the same level as the
silicon ASIC, and it will now be possible to
design high-speed  LSIs without  paying
special concern to the properties of GaAs;

- There are more and more devices that
operate  at high  speeds  greater  than
100 MH/, and the demand for GaAs LSk s
on the rise.

First, the level  of GaAs  integration  has
surpassed that of silicon bipolars (ECL).  This is one
reason why they have replaced silicon bipolar LSIs in
supercomputers. With 120,000 gates available, the
GaAs chip can be used 1o make RISC and DSP devices.

The reason why integration has rapidly increased
these past fow vears is that we have becomie experts in
manufacturing technology. The elemental technology
for increasing integration was developed in 19800 1t s
the self-compatibie technology that uses very heat-
resistant tungsten silicide for the gate electrode. IF this
is used, excellent Schottky properties can be obtained,
and difficultics such as the fluctuation in transistor
threshold voltage can be reduced. However, there was
no mass production line for GaAs LSIs. Therefore, we
began construction in the world's largest GaAs 18]
dedicated production line at Yamanashi in 1990, and the

line began full operation in 1992, Because the elemental
technology already existed. the Ievel of integration rose
rapidly.

With the operation of the production line, the
yield also increased. The number of masks used during
GaAs LSI manufacturing is seven in bulk processing.
which is less than half the masks used for silicon
bipolars. The wafers (4-inch) are still expensive. but
because the number of process steps is fewer, the
overall cost 1s not all that high. With the increase in
vield, the cost has already come down to the same level
as the bi-CMOS, and it should drop even lower in the
future.

The production line is set up to run 24 hours a
day. and the TAT has also been shortened. It has
become shorter than for silicon bipoiars and is about the
same as for CMOS LSIs.  The design environment,
including CAD tools, can be handled the same way as
with CMOSs.  The cell library is also mutually
compatible. Notonly can we use the same tools that we
use with Fujitsu’s CMOS gate array, but we can also use
commercially available CAD tools.

There is no limit to the pursuit of performance
in compulers and ccmmunication devices. GaAs can
respond to needs that silicon cannot.

When silicon bipolar (ECL) LSIs arc replaced by
GaAs in supercomputers, they become 1.2 times faster
with the same power consumption. System designers
can Increase syslem performance without changing
mounting techniques such as cooling methods.

When the processing speed is lowered to the same
level as silicon bipolars, the power consumption drops
to oue third-one quarter that of silicon. Further,
intcgration can be increased with no increase in power
copsumption.  If we say that the lmitation of air
cooling is 1.5 W, it is difficult to integrate 1,000 gates
on stlicon bipolars, but 08 pm GaAs LSIs can he
integrated to about 3,000 gates and 0.5 pm LSIs can
reach about 10,000 gates or more.

CMOS LSIs are approaching an  operating
frequency of 100 MHyz, but there are cases in which the
power consumption of GaAs is lower than CMOS at
above 100 MH7. Although the power consumption of
CMOSs increases proportionately with the operating
frequency, the power consumption of GaAsis relatively
constant regardless of the frequency. The faster the
operating frequency and the higher the ratio of active
circuits, the more advantageous GaAs becomes.

Portable devices are operaiing on lower and
fower voltages, and GaAs offers advantages here as
well, The optimal power source voltage for GaAs LSl
is about 1.2V, and they can run at high speeds on a
single battery, They are expected to be used in mobile
communication devices, cte. There is almost no change




in the gate delay time in the range of power source
voltages between 1V and 2V,

Until now GaAs has been handled as a post-ECL
device, and its role as an ultra-fast LSI has been
emphasized. Actually, the power of GaAs digital LSIs
has already cclipsed stlicon bipolars.

In the future. GaAs will infiltrate the ficlds in
which bi-CMOSs and high-speed CMOS LSIs are used.
The 0.5 pm rule GaAs LSI in particular has a low
power-delay product, and it will become a powerful
weapon. GaAs is expected to dominate the high-specd
territory that cannot be covered by CMOS.

If the above features of GaAs are used, the
performance of computers and communications devices
can be improved.

The Convex Computer Corporation (US) began
selling a mini -supercomputer C-3800 in 1591 that uses
GaAs across the board in the CPU. AL present, thev are
still shipping this model. In addition, Fujitsu began
sclling ultra- parallel supercomputers (VPP-500 Series)
in 1992 that use GaAs LSIs in the CPU.

The reason GaAs are used in the VPP-500 series
is because a higher level of integration can be attained
than with silicon ECL bipolars, and the power
consumption is about 40 per cent lower than with ECLs.
Although the integration from the 15,000 gates of
silicon 1o 24,320 pates (threc-input NOR conversion)
with GaAs is heing increased, power consumption is
reduced by about 17 per cent. and the mounting
method that was alrcady set up was not changed.

The gate delay times are 60 ps (without a
load), and 170 ps (fan in=fan out=3, wiring
length = 1.3 mm). The average wiring delay per unit
length is a small 40 ps/mm. The wiring capacity is a
fow 150 fF/mm: the semi-insulating substrate used with
GaAs works to our advantage. We can expect more and
more supercomputers to be mounted with GaAs in the
future.

A wide band ISDN requires an ATM switching
system. GaAs can make the highly competitive ATM
a rcality. 1 matrix switching LSIs arc made of GaAs,
they will be LSk that cnable high-speed  data
transmission but with lower integration than the bi-
CMOS LSIs. There will also be fewer parts needed.

With the hi-CMOS LSI, a 156 Mbit/s data
transmission rate can cventuatly be reached with an
integration of 30,000 gates and a 50 Kbit memory.
With GaAs, however, a rate of 1.2 Gbit;s can be
reached with only 12,000 gates and a 40 Kbit memory.
That is because parallel processing will not be needed.
Trial calculations indicate that when you build a device
with 1,000 Jines, the number of parts needed will he
roughly onc-tenth that number,

Full- fledeed introduction of GaAs will begin in
the latter half of the 1990s, and there is a strong
possibility that the GaAs LSIs for the ATM will become
their largest market.

If the low power-consuming GaAs is used for
multiplexers  and  demultiplexers in - optical
communications. cooling the LST will be a breese. The
power consumption of a GaAs LSI operating at
600 MH7 is between one third-one quarter less than
that of an cquivalent silicon ECL. This will allow air
cooling where water cooling is now used. The power
consumption of a 1.2 Gbit's GaAs LSI with 5000 gates
is 0.8 W. This will permit natural air cooling.

Due to the increased integration within the range
of permissible power consumption. the number of parts
will be decreased. This means the device will be more
compact and cost less. Optical communications modules
mounted with photoreceptive elements, preamps. elc..
are alreadv on the market, and we can expect (o sce
compact multichip modules (MCM) containing logic
circuits, clc.. in the future.

There is a demand for using GaAs LSIs for
image processing in cngincering workstations.  The
reason is because GaAs LSIs can alrcady operate above
300 MH/. With the GaAs it is possible to hold the
power consumption to about 2.3W for raoughly
20.000 gates.

It is also possible to use highly integrated CMOS
LSIs and adopt a parallel pipeline format, but high-
speed GaAs LSIs will be more suitable for moving
images, where real-time processing is required. The
architecture will also be simpler.

One of the greatest problems with GaAs s
reducing the power consumption during idling.

The optimal operating voltage for GaAs LSIs is
alow 1.2V they are casy to connect to batterics, and in
that sense, they are well suited for portable devices. If
a GaAs microprocessor were built, it would be possible
to raise the operating frequency from the 300 MH/
range to the S00 MH7 range all atonce on 1V operation.
However, the obstacle to practical application here is the
fact that the idle time power consumption of GaAs is
high. Right now, there is almost no difference in
power consumption of GaAs circuits whether they are
idle or in operation. When a gate s OFF, a current
flows in the Schottky junction of the next gate, and
power is consumed even when no switching is under
way.

That being the case, delicate power control that
is possible with the CMOS becomes quite difficult. It
alkso makes large- capacity memory difficult to build.
Except for a very few, almost all circuits are idle when
a memory s operaling, so GaAs memory consumes
If the memory

more power than CMOS memory.




power consumption is large. it is ditficult to butld a
microprocessor beciise @ massive cache memory s
needed.

It is important to realize a CMOS-type circuit
construction with the GaAs, One candidate is an MIS
structured complementary type circuit that uses hetero-
junction technology. One report states that this will not
onhy reduce idling power consumption. but can also
fower the operating power consumption below that of
silicon CMOS circuits by a power of 10,

The introduction of hetero-junction technology
such as the HEMT will probably be necessary for
miniaturization. That is because it is casy to suppress
the short channel effect. With HEMT. the short
channe! effect is small with a 035 pm rule, and it will
be possible to realize a high-speed gate delay of
15 ps/gate.

Further, the defect density is falling and crystal
qualty is becoming higher in GaAs ion silicon
technology, in which & semiconducting chemical
compound is formed on a large diameter silicon
substrate crystal. The application of this technology will
make the utilization of silicon manufacturing equipment
cven casier, and it is important in terms of realizing a
major reduction in the cost of the GaAs LSL. (Source:
Nikkei Microdevices, April 1993)

Compuler maps mushroom

As cheap, powerful systems appear on the
markel, geographic information systems {GlSs) are
moving out of their traditional uscs of helping
governments keep track of power lines and natural
TesOUrces,

Combining digital maps with databases, the GIS
can quickly generate displays of everything from traffic
patterns o the spread of discase. However, it is the
potential unleashed by this technology in dealing with
one of the most drastic urban scenarios - a major
carthquake - that has led the city of Los Angeles to
carmark  some  US$ 30 million for spending  on
geographic informationsystems over the next five years.

The next time a seismic catastrophe  hits
Los Angeles, engineers will be able to enter data on the
carthquake's precise location and magnitude into a
computerized mapping system of the city.  Almost
instantly, the program will update the map, colour-
coding the fault lines and variations in soil types, and
distinguishing thousands of buildings, bridges and roads
by the methods and matcerials used to build them. The
engincers will then be able 10 zoom in on the hardest -
hit spots, as the computer directs emergency crews
along unobstructed routes.

The market in GISs is predicted for rapid
growth, thanks to the development of systems that
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combine greater power with lower cost. This is leading
to the spread of the technology into unexpected arcas.
American fast-food giants are using GISs o combine
data on demographic and traffic patterns, as a tool to
help pinpoint the best arcas for acw pizza outlets.

Meanwhile, the scientific community is abo
putting GISs to work. By feeding reams of data into
such systems, scientists can visually analvse everything
from encroaching deserts in Africa to the effects of acid
rain in Europe.

Some geographic information systems are being
linked with off-the-shelf maps and software, such as
the US Census Burcau's first national digital map.

which contains every street in the country.  Other
applications  link  GISs  with  communications
technologies. At one emergency centre in Florida,

USA, dispatchers can see a caller’s location on a wall-
sized digital map, along with the location of the county’s
ambulances.  An clectronic map in the vehicles
responding to an emergency guides the drniver and
provides the caller’s name and the type of emergency.

The GIS may soon become as famihar as the
paper map. even to the ordinary traveller.  Software
already exists that allows drivers to plot the fastest route
between two cities, plot it on an clectronic map, and
estimate how long it will take to get from A 1o B.
(Source: Business Heek, 26 July 1993)

Superconductor device markets 1o flourish

Three international trade groups have predicted
that the market for superconducting devices will grow
100-fold in the next three decades.

Prospects for commercialization were the focus
of the 2nd International Superconductivity Industry
Summit (ISIS) in Japan in May 1993 An ISIS survey of
about 70 international companics in the superconductor
industry forecasts that the global market for high- and
low-temperature superconducting devices will grow
dramatically from its  present size  of  about
$1.5 billion per year 1o $150 billion or more per year
by 2020. (Sce table on page 3R)

Commercialization of new  superconducting
devices is expected to begin soon, spurred by an
increase in R&D cfforts since the discovery of high-
temperature superconducters in 1986, The market
currently is dominated by low -temperature devices, but
high-temperature devices already are moving into niche
markets, especially in the clectronics area.

ISIS views demonstrations of superconducting
technologies  as  the key to accelerating  their
commercialization, Additional R&D and

manufacturing scalcup arc nceded to achieve full
commercialization, concluded the group, especially for
high-temperature superconductor technologics,
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Use of superconductors will grow 100-fold
Market/cxample of devices 1993 2000 2010 2020
Electronics acp ¥ 3> J6
Computers/ circuits,
microwave
Energy neg 15 16 18
Encrey storage/gencration,
motors
Transport neg 9 6 9
Levitated trains,
electromagnetic propulsion
Medical/ scientific Y7 30 4 11
Magnctic resonance
imaging and spectroscopy,
SQUIDS?
Other neg 3 22 16
Magnets, magnetic shiclds
TOTAL 100% 100% 100 100%
TOTAL SALES ($ billion) $1.5 $8-912 $60-%90 $150-3200
* Superconducting quantum interference device.
neg = negligible

Source: International Superconductivity Industry Summit survey

The US and Japan lcad in the funding of
superconductivity -related R&D.  However, Japanese
industry reportedly outspends US industry by a factor
of at least two. (Extracted from Chemical and
Enginecering News, 14 June 1993)

Internet - A pateway lo a fascinating and
hewitching world

Internet is a global computer information
network, containing a slice of all human knowledge,
allowing users of the individual networks hinked o it to
go through “gateways” to access other networks and
information databases. Internet resembles a computer
network cooperative and is so huge that the pundits
describe it as a "network of computer networks™. There
is no central authority that oversees it and the rules are
largely informal.

Internct is doubling annually in users, networks,
computers and traffic - faster than any other tele-
communication network! The basics of using Internct
are simple. All that one needs is a computer modem, a
communication software packags and a subscription
to an  on-line  information  service  linked 10
Internet.

Public access o Internet is provided by popular
services such as Compuscrve, MCE and Apple link.

You can get into Internet by using the services of an
Information Provider who will allow yvou access into
Terminal Mode. This means that you use vour existing
computer, and dial into a host system that has an
Internet feed attached. Your equipment then functions
as a remote terminal connected to the host computer of
the Information Provider. The Interact access mode on
the CIX (Compulink Information Exchange) dial-up
conferencing system is such an example. You can pet
your own E-mail address and it is possible to have your
computer terminal  provide multiple  simuitancous
connections to different Internet modes on the system.

There are many different kevels of using Internet.
At the most basic, it is possible to simply send and
receive E-mail at a low-cost. efficient link between
E-mail services world- wide, That 1s how members of
“Compuserve” - one of the networks that make up
the Internet - can send  messages  directly 1o
the screens of  users. The Internet  links  an
estimated 1.5 million computers over 10,000 nctworks
in 50 countrics serving about 6 million users,

Network  connections are expensive s they
generally involve conncctions 1o the Packet Switch
network and large payments 1o Information Providers.
So companies like Demon Internet Services provide a
valuable service hy leasing out network time on their
own host computer. Once the subscription (o one of




these services is obtained. the charge for sending an E-
mail is generally only a few pennies.

CIX has access to Usenet. which s a kind of
Global Bulletin Board discussing everything imaginable
and guite a lot of mind-boggling stuff. The Demon
system by contrast of fers a full Internet connection over
which vou can chat with people. send mail, collect files,
read Usenet news, scarch lor a quotation or scarch a
hbrary catalogue.

A random sample of information available
includes Buddhist texts, digital images of the planets,
brotechrology, aboriginal studies. the Koran, cooning
recipes  from Stuttgart, correspondence  courses, a
ncwsletier on feeding infants, the complete works of
Shakespeare. Chinese classies ete.! This is undoubtedly
a fascinating system for people who know what they are
doing just as certainly as it can be a purgatory for the
inexpericnced.

Internet is fundamentally a research tool and was
not set up as a plavground for recreational users.
Computers connected know nothing of GUIs (Graphical
User Interfaces) or any other friendly front-cends.
There are few written standards or recommended
procedures or "netiquette”. The system is so large that
tracking down a file is a Herculean task. You will have
to lind vour way around in a manner called by the
Americans an “experiential” grope around  without
despairing. It is not casy to find Internet addresses as
there is no central directory. It does not have security
and case-of -use features that commercial users want.
AL peak business hours promptness of service can be a
problem. If vou do send mail to a Usenct news group
vou should be prepared for that information to be
posted anywhere without your sanction including the
front page of a newspaper.

Finally once you are connected you will find that
time has no real meaning - you are within cyberspace.
You can scttle down happily for a couple of hours not
noticing the size of the phone bill you are running up.
(Extracted from PC Plus, April 1993, Financial Times,
13 May 1993 and The Independent, 28 May 1993)

The fat_controller

What is a microcontroller, as opposed 10 a
microprocessor?  Some regard the former as “any
pracessor that is not in a computer”, some suggest that
it depends on the number of intcgrated functions glued
onta a processor core regardless of the application, and
others, somewhat cynically, say that embedded control
is the last refuge of those processors unable to gain
“design wins” in computer systems”,

Perhaps  the  fairest  definition is  that g
microcontroller is a processor that is programmed once.
It may perform a number of tasks, and run morc than
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one program. but whercas a computer’s microprocessor
performs whatever tasks are set it by a human user
loading and running applications. the micrecontroller,
once programmed. takes its instructions from the
memory where the program resides. This memory is
usually non-volatile PROM or EPROM.

The microcontroller switches  between  tasks
determined by interrupts, saving the data from one task
ay it does so and restoring 1t later, once the higher
prionty interrupting task has been dealt with.

The world-wide microcontroller market is vast,
worth $5.85 hillion in 1992 and s expected to rise to
$7.75 billion by 1994, This is for microcontrollers of all
sizes.  But 8-bit microcontrollers sl dominate the
scene, accounting for ncarly 60 per cent of the world-
wide market in 1992, with 16- and 32-bit devices
together accounting for only 7 per cent.

Although suppliers of 32-bit architectures stress
that the market for higher-bandwidth parts wili grow as
the natural demand for processing power increases,
there is still no sign that demand for 8- bit controllers is
slacking. Market rescarcher Instat expects the world-
wide miarket for 8-bit microcontrollers will increase
from 0.8 billion units in 1992 to over a billion units in
1993 and  will grow stcadily to more than
1.6 billion units by 1996.

Other moves in the 8-bit market include the
increasing importance of fuzzy logic in microcontrollers.
(Source: Electronics Weekly, 20 May 1993)

Company news

IBM plans a parallel processing future

In a bid to win new customers for its troubled
mainframe computers, IBM says it will adopt a cheaper
and more powerful computer architecture based on
hundreds of microprocessors operating in paralicl.

IBM says it will incorporate parallel processing
technology into its key System 390 mainframe models
by 1996. IBM hopes this will enable it to make its
mainframes more cost-cffective, since it is cheaper to
manufacture parallel processing mainframes.

IBM has been losing mainframe customers as
they  have switched 1o lower-cost  client/server
architectures  that rely on cheaper but powerful
minicomputers and networks of PCs nr workstations,

IBM announced the POWERparallel SP $/390
paralle! query server and the $/390 parallel transaction
server.  These systems will use hundreds of micro-
processors hased on its PowerPC RISC architecture,
which is being used as the foundation for a wide range
of IBM workstations and desktop PC products.




The key 1o IBM's parallel processing strategy is
producing software that will run on the new systems.
IBM says that it will of fer parallel processing versions of
ity Information  Management  System,  Customer
Information Control System  and DB2  database
management system. (Sousce:  Electronics Weekly.
17 November 1993)

Fujitsu predicts price fall for GaAs chips

Fujitsu Mikroclektronik is putling its money on
gallium arsenide (GaAs) gate arrays significantly closing
the price gap on CMOS pate arrays by 1996,

Fujitsu has boldly commitied to a dedicated
GaAs semiconductor facility in Yamaguchi where it is
currently  producing  deviees on 4-inch wafers at
{).8- micron.

The company will move to 5-inch in two years
and 6-inch by the end of the decade. moving down
thiough the process technologies from 0.5 to 0.35-
micron and then 0. 15-micron by the end of the decade.

It is producing GaAs gate arrays ranging from
2000 to 50,000 gates at operating frequencies up o
1GH/. The expericnce of producing these devices is a
factor in reducing cost.

The push on GaAs devices will run alongside
Fujitsu’s long-cstablished CMOS gate array business.

The company is now producing devices ranging
from 3.000 gates to 820,000 gates with 400 1/0s. Tt was
the first to move to a 0.5-micron process, which it
announced at Electronica in Munich in 1992, (Source:
Electronics Weekly, 14 Tuly 1993)

Korcan firms target world DRAM market

Korca is sct to be the dominant player in the
memory chip market of the 1990s, just as Japan
dominated it in the 1980s and America in the 1970s.

Samsung, the world's number one DRAM
supplicr, has built enough manufacturing capacity to
take 20 per cent of the world market for the upcoming
generation of 160-Mbit DRAM and has targeted the end
of 1994 for achicving that share.

Hyundai, Korea's number two chip maker, is
alo targeting a 20 per cent share of the world 16-Mbit
market, but does not expeet to catch up with Samsung,
in terms of unit output untif the third quarter of 1904,

Hyundai has stabilized its 16-Mbit process and
intends (o start commercial production and to hit the
one million a month mark by the sccond quarter of
1994, Full capacity is 2.5-3 million units a month,
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Both companies are making 16-Mbits on N-inch
wafers. It is not known il any of the Japanese chip
companics are running Io-Mbit DRANMs on S-inch
walers in production quaniitics. However, according to
the Koreans, it will not be cconomical o make
16A1bit DRAMs on 6-inch wafen.

Samsung expects o be producing between
2-3million 16-Mbits a month by the beginning of
the fourth guarter.

The price is beginning 1o crode last (around
$65 with reports of DM 90 ($35) pricing in Germany)
and the Koreans are projecting the crossover on price
per bit with the 4-Mbit will occur in the tirst hali of
1994, That would imply a 16-Mbit price of $40-15.
(Source: Electronics Weeklv, 23 June [993)

Varian; Chinese agreement

Varian Associates (Palo Alto. Calif.) has signed
an agrecement making it the first  non-Chinese
semiconduclor ecquipment company to participate in the
manufacture of chip fabrication tools inside the People’s
Republic of China. The 10-year cooperative agreement
calls for Varian to provide manufacturing expertise and
training in such arcas as mechanical assembly under
cleanroom  conditions; quality assurance: assembly;
installation; and the service of ion implanters and
sputtering svstems.  In addition, kits of sputtering and
ion implant systems will be locally assembled in China.
Varian will work with the Changsha Rescarch Institute
of Equipment for Semiconductor Technologies, and the
Nanguang Machinery  Factory, a manufacturer of
vacuum cquipment, to implement the agreement.
(Reprinted  with  permission  from  Semiconductor
International magazine, September 1993, Copyright
1993 by Cahners Publishing Co.. Des Plaines, 1L, USA)

Nokia heads back 1o profit

The world- wide telecommunications boom locks
sel to take the Finnish company Nokia to its fird
profitable year since 1990, In the four-month period
from May o August, profits swelled to $534.4 million
from $5 million fast vear. Both its cellular phone and
actwork equipment units report strong growth, Nokia
hos also undertaken tough cost-cutting actions and
closed four consumer clectronics facilities. Analysts are
now looking for Nokia's best results for five vears with
a profii forecast of $144 million for 1993,
Electronics Beekly, 27 October 1993)

(Source:

Siemens and 1BM sample DRAM

Siemens and IBM have started sampling the
04-Mbit DRAM they have co-developed but have
postponed making  decision about whether they will
combine forces to manufacture it




IBM and Siemens reckon the decision s not
ureeni because first production of the od-Mb will not
be reguired untl Thate 1995, ramping up to volume
production in 19967,

As well as the 64-Mbit deal. Siemens and
IBM jointh manufacture  16-Mbit DRAMs  and
share. with Toshtba, a joint R&D effort on the
23n-Mbit DRAM.  (Source:
27 October 1993)

Flectromics Weekly.

Fujitsu_aims for Euro chip top ten

Fujitsu plans to be a top ten semiconductor
plaver in Europe by 1996, leaping {rom its current
number 17 spot. based on the strategy of a well-
balanced product portiolio. AU present memories
represent 435 per cent of the company’s semiconductor
business in Europe. ASIC devices are 20 per cent,
telecoms chips are about 15 per cent and components -
which includes connectors, relavs and Kevboards -
represent about 20 per cent.

Fujitsu expects the memory percentage to drop
to under 40 per cent as the ASIC and  telecoms
chip businesses continue  to (Source:
Electronics Weekly, 14 July 1993)

PIOW,

IBM Microvlectronies serves DRAM menu

IBM Microelectronies will  have  16-Mbit
DRAMs available in standard 300mm SOJ packaging in
the third quarter of 1994,

The company is now taking orders for 460 mm
SOJ parts configured by 4 with 4k refresh and acces
times of 50 ns and 6 as.

It will Lwunch devices in 400 mm TSOP and
RTSOP packaging in the second quarter of 1994,

A 33V [6-Mbit device with self refresh will also
be launched next vear. This will be configured x16 and
x5, The parts will be made at IBM's Burlington walcer
Fabvin the U nited States and at Essonnes in France using
a (L3 -micron CMOS process on -inch wafers.

A 16-Mbit svachronous DRAM is also on the
market configured x16 and x18. IBM is hedging its bets
with parts based around both the JEDEC standard and
another pin-out being pioncered hy Samsung and
Mitsubishi which is said 10 offer better performance.
(Source: Electronics Weekly, 29 September 1993)

NEC develops CIM system for mid -sivzed
manufaciuring companics

NEC has developed a production inanagement
system for mid-sized companies. The system responds
to these companies” demand for computer-integrated
manufacturing (CIM) by adapting to the manufacturing,
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structure of mid-sized companies with a system that
will work with point-ol-production (POP) terminals
and existing personal computers.

The new PROSIA MC 1 is one of NECS CIM
series responses 1o the trends towards downsizing (the
shift towards using smaller computers) and open
systems.  Since it runs on workstations and personal
computers. the system comes with Infomix, a standard
database svstem for the UNIX system.

The system 1s abo meant o be used with the
Product Number Management Method widely used by
mid-sized companics, which uses order numben o
manage the process from order to production. It can
abo be used with the MRP Mcethod (a method of
planning quantitics of raw materials and parts needed
for cach part of the manufactuning process) used by
large companies for estimating production.  (Source:
Nikkei Sangvo Shimbun, 15 June 1993)

NEC cnhances logic-synthesizing tools

NEC has strengthened business strategy by
marketing ASIC and enhanced logic-synthesizing tools
used for its own chips. First of all, NEC paid attention
to the calculation of rising/ falling delav time of mput
wave whea the tool made by the US Synopsys. Inc. is
uscd. As i result the accuracy of timing was increased.
Furthermore. the tool's algorithm used for NEC's 1C
was revised. and the capacity was enhanced 1o the level
of commercially available tools.  The tool used for
NECs chip is reasonably priced at Y300.000.

Logic synthesizing has been slowly but steadily
growing as a tool of EDA used for ASIC design. At the
same time, problems with the tool have been surfacing.
As an cxample. inadequate timing in design can be
cited.  With increased integration of 1Cs, operational
cerrors caused by circuit timing, synthesized by the tool,
have been increasing.  Also users are dissatisfied with
high cost of commercially  available tools, about
Y10 mithon. Ttis difficult to justify the ablocation of a
commercially available tool to onc designer since the
price is so high.

In order to solve this problem, NEC improved
the method of calculating the delay time of a
commercially avalable tool (Design Compiler by the US
Synopsys, Inc.). Furthermore NECTS logic synthesizing
tool is redesigned from the algorithm.  (Source:
Nikkei Electronies, June - Tuly 1993)

Apple sows seeds of a future withoutl keyboards

After years of build-up and months of delay,
Apple Computer has finally launched Newton, its
hand-held  personal communicator with a touch-
semsitive  screen which  converts  handwriting  into
computer-readable text. 1t is also launching a range of
Muacintosh computers which hrcak new ground in




speech recognition and synthesis. They all should be in
shops as of carly 1994,

Newton is the fint major product for which
Apple has offered licences to rivabls, after the painful
realization that not licensing the Macintosh technology
hurt sakes.  Apple hopes to create a de facto world
standard  for  personal  digital  assistants and
communicators, and has already heensed Sharp (which
ix making the first of the planned Newton range),
Motorola, Cirrus Logic. Siemens and Matsushita.

The core of the hicensed technalogy is optical
character recognition software which converts lines
written onto the LCD screen into the ASCH text used
by all computers. The launch of Newton has been
delaved for nearly a year by the practical difficulty of
recognizing cursive (joined-up) writing. rather than
disconnected characters or capital ktters.

Apple is alo offering two new PCs, codenamed
Cyclone and Tempest and costing under $3,0600, which
svithesize speech in response 1o typed text, and
reccognize  spoken  commands. (Extracted  from
New Scientist, 31 July 1993)

Chip supplicrs flying higher while PC makers
have mixed results

Intel is not the only US semiconductor company
to have had a sparkling second quarter. Motorola has
announced a 28 per cent rise in sales to $1.39 billion
while Texas Instruments had 13 per cent growth to
$2.1 billion revenues.

Brooktree saw sales up 23 per cent to $30 million,
IDT announced a 35 per cent increase in sales to
$72.7 million and LSI Logic saw revenues up 16 per
cent to $177 million,  VLSI Technology's $128 million
revenues were up 23 per cent on the second quarter of
1992, Profit was $3 million compared to a loss of
$1.5 million in the second quarter of 1992,

Amongthe programmable logic companics Altera
reenrded  revenues up 44 per cent to $33 million;
Xilinx's revenues rose 39 per cent to $54.4 miilion and
profits up 49 per cent to $8.9 million; Atmel saw
revenues grow 53 per cent to $50.6 million and profits
doubl 1o $6.2 million; Microchip Technology had sales
up 36 per cent at $27 million and profits up 46 per cent
at $2.7 million.

Personal compuicr makers’ recent results reveal
a mixture of fortunes.

Compaq Computer, the sccond largest PC
company in the world, has made almost as much moncy
in the first half of 1993 as they did in the whole of
1992, Compaq doubled its sales in the second guarter to
$1.03 billion.  Profits increased from $29 million to
$102 million.

Its half-vearly revenues of $3.24 billion ard
profits of $2646 million compare  with  annual
revenues of $4.1 bithon and profits of $213 million
in 1992,

Elonex has increased revenues but protits have
dropped. Annual revenue increased from £37.8 mithon
in 1992 o £78 million in 1993, However, profits
dropped from £9 milhion to £6.8 million.

Apple Computer. the third largest PC maker in
the world. made a pre-tax loss of $188 million, on
revenues of $1.86 billion  for the third quarter,
comparced with revenues and profits of $1.74 biflion and
$131.7 million in the third quarter of 192 (Source:
Electronicy Weeklv, 28 July 1993)

Silicon giant raises stakes in the chips war

The American chip maker Intel, which makes
the microprocessors at the heart of four out of every
five personal computers, has launched a aew chip that
is five times as powerful as its predecessor. Called the
Pentium. the chip arrives at a tme when Intel's rivals
are trving to break its dominance of the microprocessor
market.

The stakes are high: the microprocessor market
for personal computers is worth $5 billion a vear. Intel
spent $779 million rescarching new chips in 1992 and
sold 30 milon microprocessors that vear. Its old ally,
IBM. has recently formed an alhance with Apple to try
to break Intel's stranglehold on the market. Apple has
always used Motorola to supply microprocessors for its
Macintosh computers. Apple. IBM and Motorola are
now developing their own microprocessor, called the
PowerPC.

Challenges  arc  also coming from another
direction. The distinction between personal computers
and computer workstations, their more powerful cousins
that arc widely used in rescarch, eagincering and
design, is beginning to blur. The American company
Digital. which makes workstations and the larger
minicomputers, launched its own multipurpose chip
called the Alpha which can be used in top-of -the - range

personal computers as well as workstations.  The
Pentium is  also  powerful cnough 1o run g
workstation.

The Pentium is the fifth gencration of Intel's
X860 series of microprocessors. The chip has 3.1 million
transistors on a square of silicon 15 millimetres across.
This is nearly three times as many as its predecessor the
480, and connections on the Pentium are as fine as
(1.8 micromcters, and it has a number of features 1o
increase its speed over carlier models.

Intel has  promised 10 second

produce  a

generation of Peatium processors by the end of 1993,
This will have connections just 0.6 micrometres across




with clock specds taster than 10 megabertz, These
chips wilt operate at 3.3 volis instead of the 3 volis used
in most chips, which will reduce the amount of heat the
chip generates. The heat of a chip liarits its chock speed.
These chips shogld then substantially outperform the
current Alpha and PowerPC chips.

In a receat report on Intels Pentium micro-
process, market rescarch firm {nfoCorp predicted that
the Po. the successor to the Pentium. will be in
production by 1996,

By 1997, tnicl will be producing the P7. which
will finallv break with the Iniel X86 architecture
while the Po will sull be  compauble  with
XS6 software.

Intels 486DX3 will be available in the fourth
quarter of 1993 and will cost about $500.  (Extracted
from New Scientise. 3 Apnl 193 and  Electronicy
Weeklyv. 28 July 1993)

Svnergistic joint venture with former
East German manulacturer

Syneigy  Semiconducter Corp. (Santa Clara,
Calil) has formed a joint venture with Halbleiterwerk
Frankfurt an - der-Oder (HFQO), a bipolar semiconductor
manufacturer. HFOQ was formerly the East German
division of the Mikroclektronik  und  Technologie
GmbH. The new joint venture s between Synergy
Semiconductor.  the  state of  Brandenburg  and
the Treuhandanstalt, the agency established by the
German Government to oversee the privatization of
former Eant German businesses.

As part of the agreement, Svaergy will license its
soplusticated,  ultri-high- performance . ASSET (Al
Spacer Separated Element Transisior) Technology, This
joint venture will produce products for the European
market. The two companics will work together on the
development of high-performance telecommunications
and computation applications.  Current plans also call
for developing bipolar foundry relatinnships to produce
both digital and analog products.  (Extracted with
permission from Semiconductor International magazine.
Mayv 1993, Copyright 1993 by Cahners Publishing Co.,
Des Plaines, L., USA)

Sandix forms centre for microclectronics

A national Centre for Microclectronies
Technalogies (CMT) has been established at Sandia
National Laboratorics to support cooperative rescarch
and development by universities, industry and
covernment in advanced semiconductor technologies.
The Centre will combine what is deseribed as a "major”
donation of cquipment by IBM with Sundia’s Class 1
cleanroom lacilitics.

The new centre complements Sandia’s existing
programme with SEMATECH and the Contamination -
Free Manufactuning Research Certre recently formed
at Sandia by SEMATECH. Access to the facility will
be through an industrial review bhoard that will review
proposals.  Equipment installation and  checkout s
cxpected to be completed late this vear. (Extracted with
permission from Semticoftductor Internaticnal magarnne.
May 1993, Copyvright 1993 by Cahners Publishing Co..
Des Plaines, L. USA)Y

Hitachi looks t¢ Europe for product rescarch

Hitachi. the Japanese clectronics group, is
planning to start product-related research in Europe
following the success of “blue sky™  rescarch
collaborations with universities in the United Kingdom
and Ircland.

A three- vear collaboratton with Trinity College,
Dublin has led to a breakthrough in neural networking
computers which mimic the thought processes of the
brain, using optical data processing.

Hitachi's Europcan rescarch  1s mostly
fundamental rescarch, which is speculative and over
five years from a product. The next step is applied
rescarch  and  then  product  development,  both
traditionally done in Japan.

But success 1s umiversity collaborations  hike
Dublin and at Cambrnidge, which has isolated electrons
as part of making very high capacity memories. has
prompted Hitachi to move more product-related
rescarch into Europe.

In the past Japanese clectronic companies have
been criticized for only carrying out “token” research in
the United Kingdom. Apart from Asic design, Fujitsu
and Sony are the only two Japanese companices to set up
product development centres in the UK. (Source:
Electronics Weekfv, 26 Mav 1993)

SGS-Thomson pursues power semiconductor

improvements

Aller concentrating in the last few vears on
enhancing bipolar products for high carrent applications
between 450 and 1200 V. SGS-Thomsaen
Microclectromics’ developers are now turning their
attention 1o possible improvemenis in the MOS [metal-
oxide semiconductor] sector for voltages ranging from
60 1o 8V

SGS-Thomson Microclectronics” strong market
position n power transistors for clectronic ignition
svstems - the firm clims a market share of aboui
25 per cent - s based mainly on the structural potential
of the company’s own VIPower-M1 process, which
cnabled it to put the world's first intelligent component




tor motor vehicle applications, the VBU2O. on the
LIRTY U BT DASY

SGS-Thomson Microclectronies presented  the
succensor o this classic ignition transistor, the VBO27
not s long ago. This second -generation product of the
ViIPower M1 process has a S0 per cent higher current
density than its predecessor in the power section, but
the transistor arca i only just over hall the size
(7.100 square microns instead of the previous 13.800).
The rumber of mask steps required for manulacture
has abo been cut from 11 to 100 Similar advances to
those achicved in the bipolar sector can be expected in
the next few vears particelarly in MOSFETs [MOS ficld
cffect transistors] tn the 60-V cut-off voltage range.
The limits of technical feasibility are far from having
been reached. especially as regards reducing conducting
resistance. With the MOT process introdeced in 1991,
conducting ressstance was stll 0.5 ohm sg mm. but the
MO2 process presented in 1992 reduced it
.33 vhm ~g mm.

to

SGS-Thomson Microclectronics also plans to cut
conducting resistance 0 0.2 ohm sg mm by 1994 and
o a litthe o~ 015 ohm sqg mm by 1995, This will he
aclueved principally by drastically increasing the switch
iransistor cell density. The point of departure for this
is the 1 million cells sq in. of the MO1 process. They
managed 0 increase this 1o L3 million cells sq in.

i 1992 and are aiming for a cell density of
23 milhon cells sqin. in 1994 (MO3 process).  In
I995 the  developers want to wap it all by
fitting 5 million  cells sqin. on  the switch

transistor.

Current sales figures confirm that SGS-Thomson
Microclectronics has backed a winner with its intelligent
power clements in the low and medium power ranges.
While business in bipolar transistors, rectificrs and
amalog logical and standard components is pencrally
declining, the company has almost doubled its sales of
power MOSFETSs (- 75 per cent) and VIPower clements
{-S6 per cent) in Germany.,

Fusrther new products will shortly be presericd in
the MOS sector. For example, the VNI9O single low -
side driver will come on the market before the end of
1993, This is an intelligent power MOSFET with
integrated  overvoltage  and  excess-temperature
protection, butlt-in current-limit control, and diagnostic
functions.  Internal resistance will be 100 milliohms.

Production of i newly - developed dual high-side driver
in a TO 220 housing is alo scheduled to start in 1993,
There will be two versions of this component with
probable forward resistances of 2 x 100 and
200 milliohms.
21 May 1993)

9

-

X

(Source: Markt &  Technik,

- 34 -

IV. APPLICATIONS

Hot chips

The st vahidated thermal models of Intels new
Pentium processors are betag developed by Inteland US
thermal analvsis software firm Flowmerios. The modek
are being developed using Flowmerics’ Flowtherm soft -
ware. which uses computational fluid dynamics (CFD)
techaiques to characterize the thermal behaviour of the
chip. Thes are based un three-dimensional solutions of
the cquations which govern the flow of air around the
chips. as well as the conduction within them. Thermal
models are important for firms butlding the Pentium
into systems. because the processors dissipate up to
1o W ool heat. almost twice ay much oy any of their
predecessors. (Source: Electronies Beealv, 14 July 19933

Laser surgery

A portable surgical faser. based  on laser
diode technology from Sony. has been developed by
Dr. Tony Raven. working for the UK companv
Diomed of Cambridge. Because the Diomed 25 iy 2
fraction of the size and weight of conventional surgical
lasers, #ts development could extend the availability of
laser surgery in hospitals and smallee treatment centres
throughout the world. 1t weighs only 23 Ibs wnd can be
carricd by hand to the operating theatre. It needs only
a standard wall socket for operation, so removing the
need for dedicated laser rooms. The semiconductor
technology used is both highly reliable and maintenance
free. (Source: Electronics Mecklv, 14 July 1993)

French firm takes fogic tovls one step further

A logic synthesis 1ool from French firm IST is
chimed 1o have taken the next step in boosting the
performance and applicability of these design aids.

Asvl-Plus emplovs Binary Decision Diagrams
(BDDs) in its core instead of the more usual Boolean
cquation factorization technology.  The outcome is a
tool which achicves denser and higher speed circuits.

In a benchmark on a 5,000 gate sequencer for a
microprocessor’s controller, Asyl- Plus achicved a circuit
I5 per cent smaller than that obtained by the Synopsys
tooland 23 per cent smaller than from Compass Design
Automation software. Al circuits were compared with
wiring taken into account. The Asyl-Plus circuit also
had a critical path which was I8 per cent faster than
Compass and 24 per cent faster than Synopsys,

A critical part of the Asyl-Plus syathesis tool is
a lexicographical technique for ordering the input




variable. on the BDD. This provents the BDD trec
becoming too bie and oo ditficult to svathesie mio
kweic primitives. A corollary of lexicographical input
ordering is that routing between logic functions i
inherently a factor minimized by the algorithm and may
be constrained by the user just ke implementation area
and critical path speed.

These leatures make Asvl- Plus particularlvsoited
to synthesis of FPGA crcuits and may be used 1o
retarect ciraiiit designs from ene FPGA o another. o
Jo this the tool reconstitates the Boolean equation of the
combinatorial logic between registers before using the
BDD teshnique to target the aew FPGAL (Souree:
Flectronios Beeklv, 8 September 1993)

How g MiniDise could supplant_Loo0 floppies

Sony is trving 1o encourage sales of s CD-hike
MiniDisc sysiem by publishing specifications for its use
in data storage and retrieval. This may give the MD a
better chance of success than Philips's tape-baxed
Digitad Compact Cassette format. which cannot offer
the high-specd scarch and access faciiities needed for
computer applications.

Phystcally. data MDs will be the same size as
audio MDs, but the file storage format and extra crror
correction codes needed 1o avoid data corruption reduce
their sorage capacity to 140 megabytes, from around
260 megabytes for an audio MD. - But this s suli
cquivalent to either 110 floppy disks, 2.000 high
quality sl pictures, well oser 10 milhon words of
tent. or 13 minutes of full motion video. Data will be
stored and transferred according to existing CD-ROM
sandards, to encourage the computer industry to adapt
CD-ROM applications  for the data MD  format.
Demonstration versions will be available from the
middle of next year.

The data recording track will be digitally coded
to prevent an audio MD player playing data MDs,
which could produce high- [requency sounds that would
damage hi- fi loudspeakers,

Data MDs will come in three forms: unerasable,
like a music €D or MD, and used like a CD-ROM for
clectronic publishing: blank, for crasable recordingsiand
partly written, for interactive applications such as those
where the user uses prerecorded text or graphics as a
template for new work. (This first appeared in New
Scientist, London, 31 July 1993, the weekly review of
scieace and rechnology ;

Computer games paint sound pictures for the blind

Virtual reality and computer games are having an
uncxpected spin-off in helping blind people 1o uw
mice, icons and menus. These are increasingly popular
among sighted people but are more difficult for blind

people 0 use than the text-based displays they are
replacing.

For bliad people. hitting the right partof an icon
by moving the curor with 3 mouse can be much more
difficalt than simply tvping @ command. But with
virtual realits, the “sereen” can be replaced by
headphones giving a three-dimensional impression of a
rovom.

Previoush . competer technology was a boon for
the blind and partially sighted. sllowing many tv work
more eastly with sighted eolleagues. But programs that
use a mouse. merus and icons, such as Microsoft's
Windows or Apple Macintosh systems. make computens
almost impossible for the blind and partially sighied
people to use.

On tent - based sereens, words and symbols could
be displaved in large type. read out by a voice
syathesizer or converted to Braille.  But magnified
menus and icons can take up most of the sereen, and
without virtual reality, communicating the position of
the cursor on the screen is practically impossible. A
voice svathesizer could read out the items on a menu,
but people would still have the problem of picking
an item. Braille displass show only enc line at a
time.

Changing an icon or meau inlo a sound requires
changes to some basic instructions in the progrom.
Rescarch into what changes are needed s sull at an
carly stage. The Royal National Institute for the Blind
(RNIB) is looking at scveral approaches as part of a
Europcan Community project called the Graphical User
Interface for the Blind (GUIB).

As part of the project. the RNIB is tryving to
develop a “sonic mouse™. Icons can be roughly located
by scanning a finger over a touch pad, and listening for
their sound.

A speech synthesizer can read a menu at up to
450 words per minute. This is too fast for a sighted
person 1o understand, but not for an cxperienced blind
person. who can hit the return key when the desired

word is spoken.  (Extracted from New Scientist,
London, 7 August 1993, the weekly review of science
and technology.)

A new calling for computerized phones

The day when phone numbers can be allocated
10 people rather than telephones, so that subscribers can
be reached wherever they are, has been brought closer
by a compater system.  The system will enable
tclephone companices to custom - build an unprecedenied
range of noscl services for clients in i fraction of the
time it takes today, including the provision of personal
aumbers,




Other new services might include sequence calls
whereby customers who want o speak regularly 10 1
specific group of people are saved the bother of
phoning them all individually. Instead. the customer
would dial a speaial code and the telephone company
would automatically ring the members of the group in
sequence. connecting them to the customer as and when
the line becomes free.

GPT of Coventry. one of Britains biggest
telephone equipment manufacturers, says that its new
swstem, called Gain Inventor. would enablke telephone
companics (o create this tvpe of service within minutes.
Al present, it takes as long as two vears for telephone
companics to set up these services because they must
painstakingly test the circuits and lines of a network 1o
cnsure, for example, that the new services do not
disrupt emergency calls.

The Gain Inventor computer system sidesteps
lengthy testing because it has a database of pretested
instructions that are ready to use without any further
checking. These  are  clementary  call- handling
instructions, such as “answer the call”, “play a recorded
message” or “redirect the call”. Phone companies could
link the instructions together to create new services or
to suit specified customer requirements.  Bellcore, an
American telephone rescarch company. developed and
tested the instructions.

The Gain svstem represeats cach  available
instruction with an icon or symbol on the computer
screen,  Using this system, staff could take as little as
10 minutes to set up a rew service.  Gain can also
simulate a phone network, enabling teiephone firms 1o
try out new services by allowing customers to visit the
company and sample them on the computer.

One recent study by the London - based consul-
tancv, KPMG Peat Marwick, predicted that intelligent
networks could generate sales of £7.7 billion in Europe
by the year 2000, (This first appeared in New Scientist,
London, 25 Scptember 1993, the weekly review of
science and technology.)

Coded videos for the blind or dcaf

Future generations of blind and deaf people will
be able to enjoy television programmes on video if the
clectronics industry thinks ahead, says Britain's Roval
Nattonal Institute for the Bhind (RNIB). There is o
golden opportunity to do this because the world's ten
leading manufacturers of video cassette recorders -
Hitachi, Matsushita, Mitsubishi, Philips, Sanyo, Sharp.
Sony, Thomson, Toshiba and JVC - start work on the
standard foi a new seneration of digital VORs,

Al they need do, says the RNIB, is make them
capable of recording the small amount of extra digital
code needed to provide a spoken commentary on the
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pictures for the blind or subtitles for the deaf. Existing
analog VORs cannat do this.

The RNIB has beea working for two vears with
the Independent Television Commission on a2 TV
commoentary system called Audetel (audio desceription of
television). This converts a spoken commentary about
scenes without dialoguc into digital code. which can be
slotted into spaces in the broadeast wavelorm. and
decoded if required. Teletext already carries subtities so
deal people can follow the dislogue. But the
frequencies of Teletext and Audetel signals are 100 high
for current VORs to record reliably.  (This first
appeared in New Scientist. London, 28 August 1'93, the
weekly review of science and technology.)

Tastebud tuning

That stlicon chip buried 1a vour computer is
more versatile than vou may think. Scientists in the
United States are using silicon to make an artificial
tongue with a most discerning palate - it can spot the
difference between alcohol and water. And soon they
hope it will be able 10 sense dangerous substances in the
air and drugs in the bloodstream.

Michael Satlor’s tcam at the University of
California at San Dicpgo has based its “tongue” on the
luminescent  propertics of electrochemically  ctched
silicon wafers called porous silicon. They realized they
had all the makings of a chemical sensor after observing
that the intensity of emitied light was dimmed when
cthanol was present, while water had no elfect.

Now Sailor claims he can tune his “tastebud” by
chemically  altering the stlicon’s surface.  Partial
oxidation with iedine followed by hvdrolvsis makes the
surface more sensitive 1o water and less sensitive (o
cthanol, says Sailor,

The team is now trving to reline the surface
further, so that the chip is sensitive 1o other substances
such as carbon dioxide or methane. Satlor sces such
duevices being used as air analysers in mines or on board
submarinces.

Apart from the material’s commercial potential,
Sailor is cxcited by the light shed on how and why
porous stlicon luminesces. It tells us that the porous
silicon is very surface sensitive, or in other words the
business end of the material is at the surface”, he says,
And he warns that scientists must understand  the
photophysical reactions in the material before practical
devices can be designed. Souree: Chemistre &
Industry, 3 May 1993)

Inmos T9OO0 transputer presenivd

The T9000, the latest of the transputer family,
officially saw the light three sears after the start of
s design when Tamos, the British company of the




SGS-Thomson group, presented it to Europe’s press in
May 1993,

The TYOK) s a umique acwborn”™. the most rapid
monaolithic computer in the world. a chip smaller than
a fingernail with 3.3 million transistors. As opposed 1o
ordicary microprocessors, a single THNK) transputer
contains both communication channels and  storage.
making it a real selt-sufficient computer. Toappreciate
the TOOMKYs velocity and power one need only point out
that cach of the four communication channels can
transmit, in one second., all the mformation contained in
at least 20 Bibles, 1e. aboui 135 million words per
second.

Another characteristic of the Inmos TUO0 in
addition to its velocity is its ability to connect several
components operating as a team”. Specific integrated
communication channel allow scveral transputers to
communicate with cach other without interrupting their
work: a network of hundreds of THXX)s can work "as a
group”, thereby allowing problems to be solved much
more quickly than when using traditional solutions.

The potential field of application of this latest
transputer is extremely wide, ranging from telecom-
munications to military clectronics. image processing,
optical character recognition, to network communica-
tioas systems and supercomputers.

In technical terms, the T9000's velocity can reach
2000 Mips (millions of instructions per second) and
25 Milops (millions of floating point operations per
sccond); the device measures less than 10 x 20 mm and
incorporates a 32-bit super-scalar integer processor, a
64-bit unit for floating point operations, a virtual
channel processor, H0-mBit.'s communication channels
and a 16- Kbyte memory.

The TOODN is the basic product of a new family.
Variations for specific applications will be developed at
a later stage but its compatibility in terms of operating
instructions and communication procedures will remain
the same.

Inmos’s future activitics, which have already
started, include the Chamelon program whose goal is
the production of innovative microprocessors from the
mid-1990s 1o the beginning of the next century.
(Source: Media Duemila, May 1993)

Putting the super into conducting

High temperature superconductors promise to
revolutionize the clectronics industry, but since their
discovery o few years ago, progress in huilding
infegrated circuits out of them has been patchy.

While the debut of commercial superconducting
microprocessors is still far from reality, there have been
several advances made by different companies and
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rescarch laboratortes around the world that could lead
1o the development of effective ways of producing
superconducting chips.

One of the most promising developments has
been the creation of the first commercial device based
on a tny superconducting element known as a
Superconducting  Quantum  Interference Device or
SOUID from US firm Conductus.

A SQUID is capable of detecting minute changes
mn magnetic ficlds. making it possible to detect the faint
magnctic fields produced by the human body and help
diagnose disorders.  Conductus also claims to have
developed a data storage chip that is ten times faster
than the tastest memory chips currently in use. The
prototype device runs at 120 billion cyvcles per second.

Other  developments  include US  firm
Superconductor Technologies, which has demonstrated
the world's first superconducting multichip module.

The device combines conventional CMOS chips
connected by 10 micron-wide superconducting lines
made out of a special thallium - based superconducting
material.

The multichip module has been shown 1o have
high performance at liquid aitrogen temperatures.

Since CMOS devices generally show a 2.5 times
performance increase at such temperatures, the use of
superconducting connections demonstrates an effective
hybrid approach in utilizing the properties of high
temperature superconductor materials without having o
tackle the problem of building chips out of them.

TRW's Applied Technology Division has laid
claim to the world's first digital logic gates built out of
hightemperature superconductors. TRW'sexperimental
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 dissipates just two nanowatts.

Chips based on high temperature supercon-
ductors offer a way out of the inherent limitations to
cver faster chips that are intrinsic to our present
semiconductor materials, but they will also bring new
problems such as how they can be connecied o other
components and there s also the problem of coolers.
(Source: Electronics Weekly, 2 June 1993)

The virtual library: virtually a realitv?

A virtual library is an information service or a
resource which users access via a telecommunication
network. It may not be based on actual library but an
amalgam of scrvices and resources. Two things have

accclerated this change.  Networks have got bigger,




c.g. Internet or global network, and secondly, a vide
range of resources accesstble by networks s increas'ng.
The advantages are that rescarch workers can keep in
touch through E-mail, papers can be writt:n jointiv
with prople vou have never met halfway round the
globe. subscribe 10 clectronic journals by E-mul,
bulletin boards give inferesting information, a program
calicd “gopher” hsts resources at its site and the File
Transf-r Protocol. which copies files from a remote
computer to vour computer. Traditional publishers are
worried about copyright. Internet has no standards of
cataloguing, indexing. classifving. Virtual libraries can
affect actual libraries in two wavs.  Farstly, it v an
exploitable information service which their own users
may find useful. and secondly, libraries can add their
resources (o the network. (Source:  Aslib Information,
April 1993)

Virtual reality operation

Virtual reality imaging is beginning to make
inroads into operating rooms. It can show images that
arce far vcasier to understand than the actual human
anatomy. A three-dimensional picture projected onto
a patient’s skin not only allows the doctor to see the
image through special virtual reality glasses, which
enhances three-dimensional visien, but would also be
able to manipulate the patient’s internal organs. Over
the last few vears, work has been carried on with three-
dimensional pictures of patients” skulls and bramns. The
images are produced by taking  two-dimensional
magnetic resonance and CAT -scan pictures, converting,
them to three-dimensional ones  with  advanced
computer graphics, then using a video mixer to produce
a television image. Using an electronic scalpel on the
television screen, the physician can simulate surgical
cuts, showing exactly which arca a particular skin
incision will reveal.  In brain surgery, it can help
physicians plan a safe path to a tumour. avoiding
cemtact with motor strips, for instance, that could leave
a matient paralysed. It can also help in facial
reconstruction techniques, showing surgeons how a bone
shouid be cut and repositioned. The process has already
been used in planning scveral operations. However. a
few technological improvements are essential to make
the process successful. For instance. the lighting and
clarity of the images is not sufficiently developed.
Similarly, the current virtual reality glasses are too bulky
and need 1o undergo some improvements before they
become a viable option in the operating room. (Source:
Financial Times. X March 1993)

Information handling on PC networks

Development of Intel 380 and 486 processors has
greatly improved speed, memory management and
access capabilities and this meant that "real” computing
power was available cheaply on the desktop and in the
library. Asthe demand for networking microcomputers
grew, LANs (Local Arca Networks), WANs (Wide Arca
Networks), MANs (Maropolitan Arca Networks) came

tato existence.  Ethernet standards specified physical
connections. Networks abo needed an agreed language
or protocol for data acces and traester and Trans-
mission Control Protocol Internet Protocol came int-
existence. A microcomputer on the network also necas
it addition its own operating system, a networking
programme and a network manager. CD-ROMs are
abo now being networked ustng OPTINET. which can
act as a service to cight CDs and up to W) users at a
time. (Source: Axlib Information. April 1493)

Trap set tor the office time- wanster

Moadern office workers are succumbing to the
time - wasting temptation with the help of the personal
computer. Plaving with on-screen graphics, tinkering
with lavouts and cxperimenting with fonts 15 an
international obsession, and a costly one according
recent studies. An average PC user wastes 3.1 hours
cvery week. A survey by KPMG Management
Consulting revealed that the total price for owning
a PC.including hidden costs. could be as high as £5.900
a year. In comparison. the mainframe works out at a
mere £6,000 to £6.750 per user over five vears and it is
still the most secure and cost-cffective option. KPMG
has also discovered that over 90 per cent of total
workstation ownership costs are not being actively
managed. Since all offices have local workstation gurus
who are well versed in PCs - they are called upon 1o
help every time a less-experienced user has a problem,
thus distracting them from their own work.  In this
manner. @ significant degree of the organizations’
resources continue to run out of control. A solution
to the Ome-wasting  temptation can be. however
unfashionable, the mainframes, which can act as a
centralized point of control. For instance, the time
taken to make back-up copies 1 climinated as this s
done automatically and mainframes can also control
access to data. (Source: Financial Timey, 13 Mayv 1993)

Chips hold key to door security

An clectronic kev with o chip in its tip is 1o
be marketed by the locksmiths Chubb Sccurity of
Sunbury-on-Thames. The key, called Eloctro, has a
tiny silicon chip which stores 4 unique number ranging
from 10 to 70,000 billion.

The kev fits a special batiery -powered  lock
which stores all the autharized numbers in o memory
chip. When a kev in inserted, the leck generastes an
clectromagnetic field, which is picked up by an antenna
on the chip. The antenna switches on the chip, allowing
the lock 1o read the key's unique number. I the
number matches one in the lock’™s memory, the kev can
turn.

The numbersin the lock's memory can be stor +d
individually, by inserting a controller’s key followed by
the numbered key; or a computer can oad o list o
authorized numbers,




Althouph individually numbered swipe cards
hatve been avatlable for veurs. storing the number on a
chip is more secure becanse it is almost impossible o
read or reprogramme the number without breaking the
kev.  (This finst appeared in New Scientist, London,
6 February 1993, the weekly review of science and
technology))

The way forward for smart_power

Although nmew intellipent high-side switches.
such as the TROON, arc a major step forward in quasi-
intelligent devices, there is still a long way to go to the
power-handling microprocessor. Nor is it desirable. at
present, for the ubiquiteus micro Lo be able to handle
pewer.

“Intelligent” or “smart” in the context of power-
handling devices denotes that certain degrees of control
and protection have. in most instances. simply been
fabricated into the control terminal of the MOS-gated
power switch.

The self-isolated vertical DOMOS power 1C
process lends itself admirably to the diffusion of control
and protection circuitry for today’s generation of smart
power deviees.

It could abso be used to fubricate whole systems
onto a4 small part of a silicon wafer. This degree of
integration and sophistication will make possible MOS
gate drivers capable of driving a three-phase inverter.

The trend towards greater integration  and
sophistication will gather pace inexorably as designers
pecome Tamiliar with the performance and capabilities
of these 1Cs.

The single-chip off-line switched mode supply
is not the figment of a marketing executive’s wildly
optimistic imagination. Advances in silicon technology
mean that such a part can be successtully fabricated
todiy. The introduction of such a part rests solely on
the will of design engineers to adopt it

It is the fullv-protected power switches, which
Eave recenthy been promoted by certain vendors, that
will almest certainly be the standard bearers of the
immediate future. These low-voltage MOSFETS,
inferded for use in the automotive industry, are
protected from the application of over- voltages o both
The switeh is also protected
and junctior

the drain and gate.
from over-current
temperature.

stress CRCCSSEVe

A relatively simple extension 1o the process
would  make  protected  high-voltage versions o
MOSFETS and IGBTS available 1o designers,

ol

Such switehes will not necessarily supersede the
standard devices currently in use. Instead, they will
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complement them and. in certaia instances, will
considerably reduce the development cycle time of new
cquipment. For example. the failure of power switches
due 10 unstable control loops can castly lead 10 the
development being stdetrached.

If protective devices are used in development. the
designer can then choose 1o replace them with
conventional devices  once  the  design has been
debugged. Or, they may choose 1o retain the protected
switch for the greater reliability that it offers.

A tentative look further into the future shows a
glimpse of wafer-scale integration, whick will enable
the hypothetical single-chip computer to become a
reality.

Studies in such a level of integration show that
such a computer could be fabricated today. However,
a wafer-sized computer chip would still require a
separate power supply and peripheral chips to alfow it
to communicate with the outside world.

The next step in the evolution of deviee
integration will lead to the processor being powered
from an adjacent arca of the wafer. while other areas
will cnable the processor 1o talk to the outside world. Tt
will. however, be the powered control processor that is
more likely to evolve first.

The ultimate levels to which integration mighi
evolve is limited not by how much might be included
within the silicon itself, but by how much the silicon
tech logist can be persuaded 1o omit.  (Source:
Electronics Weekly, 23 Junc 1993)

Telephone cngincers use virtual reality

British Telecom (BT) has decided  that its
lephone network would run more smoothly il it
engincers could sec it in 3-D. Using a desktop vir ual
reality system designed by Dimension, BT has creawed
an interactive 3-D model of its network  which
operators and engineers can literally "[ly” through. With
the complex cross-connected structure of the network
clements, the ability 1o view nodes and data paths from
a numher of angles is expected 10 be helpful to the
systems engineers on the lookout for trouble spots. The
alternative is reading through data recorded on pages of
computer printout. The first system has been installed
by BT in Australia. With added intelligence the system
cotld he used o set up alternative routing when errors
are identified. (Source: Flectronics  Weekly,
17 iNovember 1993)

H\

NEC can magnify screen in parls

Hardware, which cnables a computer display (o
magnify part of the sereen while shrinking the rest, so
that the entire image remains visible, has been
developed by Japanese fiem NEC.




The technology is designed to solve the problem
managers of communications and other networks face
when something goes wrong in part of the network.

They need to be able to zoom in on the trouble
spot. while keeping an cye on the overall picture.
Present windows-based systems result in the part of the
image behind the window being blocked out.

The prototype system developed by NEC acts as
il a magnifving glass has been placed over part of the
screen.  Called Dualquest, the system magnifies the
important part of the image by a factor of four, while
shrinking the surrounding image to a quarter of s
original size, activated by clicking on the chosen arca
with a mouse.

Although distorted by the process, the entire
image remains visible. It can handle a network with up
to 400 nodes.

At present the system comprises a workstation
running system management code, with two hardware
image processing and memory peripheral boxes.

NEC aims to put the package on a single circuit
board. It says it plans to prodauce a commercial network
management computer based on the technology within
two  years. (Source: Electronics  Weekly,
17 November 1993)

Harris MOSFETSs can drive 100 W of power

Designers and audio speciahsts have told Harris
Scemiconductor that the company's 80 V. H-bridge
MOSFET drivers enable the development of 100 W
Class-D audio sterco amplifier channels no larger than
two decks of cards.

The key is the device's greater than 90 per cent
operating cfficiency, whick climinates 20 in® 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
devices provide an interface to control the MOSFETs in
the legs of the bridge with logic-level signals. This
approach allows diagnostic capabilities.

For cxample, designers can create start-up
software 10 check the integrity of cach MOSFET in the
bridge individually before turning on onc pair or the
other and applying power 1o the load.

Beyond independent control of cach MOSFET
the four inpuls provide a mcans of determining a
switch's controllability before energizing the load.

Instead of individual inputs Harris provides an
input comparator that receives an exiernal triangle wave
and a feedback signal from the bridge’s output.

This lets a single pulse-width modulated input
control all four MOSFETs. A third input can
simultancously enable or disable both upper MOSFETS.

This allows duty-cycle modulation of the signal
being controlled by the input to the comparator. which
15, savs Harris, a handy way to achieve motor speed
control.

The chips include input pins for variable turn on
propagation delay to tune the bridge for dificrent
MOSFETs.

Harris has included logic that climinates the
possibility of shoot through and delay control that
cnables designers to tune their circuiis to match the
turn-off times of different MOSFETs.  (Source:
Electronics Beeklv, 17 November 1993)

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-GHz fibre optic
transmission systems using picosecond soliton pulses of
light.

An all-optical fibre technology based on
commercially available fibres was used to produce a
60) GHz train of 2.2 ps soliton optical pulses. It uses a
dual optical beat signal as the source of a periodic
optical signal.  The beat signal's half periods are
transformed into optical pulses using non-lincar
propagation within the fibre.  The BT approach,
published in Electronics Letters, uses as dual- frequency
16 kHz crbium fibre laser to gencrate the beat
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. This
fibre was designed using conventional standard optical
fibres, It consisted of alternating  lengths  of
dispersion shifted fibre and standard fibre spliced
together,

The rescarchers expect it 1o be used for future
high capacity transmission systems with data rates from
tens of gigahertz up 1o a mind-boggling subteraherts
system, The significance of soliton pulses is that their
short duration and low phase noise mcans they will
travel large distances through the fibre without being
distorted by dispersion. (Source:  Electronics Weekly,
17 November 1993)




V. COMPUTER EDUCATION

Tools and toys

Learning abnat fuzzv logic

To help students and potential users of the
technology fearn what fuzzy logic is, how it works, and
what it can do for them. HyperLogic Corp. has
introduced CubiQuick, a scaled-down version of its
popular CubiCalc fuzzy logic shell. Prices of USS 174,
with an academic price of USS 125, and even lower
pricing for classroom use. should climinate cost as a
barrier to familiarity with fuzzy logic.

CubiQuick lets users define fuzzy rules with up
to three input variables and a single output variable.
Up to live fuzzy sets may be used to describe each
variable. A built-in computation language preprocesses
duta taken from external files or simulates external
responses 1o fuzzy control actions.

Resulis from the rules and from user-defined
non-fuzzv computations can be plotted or displayed
numericallv.  As HyperLogic president Fred Watkins
put it. "You can solve real problems with CubiQuick,
just not very big ones.” Contact: HyperLogic Corp..
1855 East  Valley Parkway, Suite 210, Escondido,
CA 92027, Tel: 619-736-2765; Fax: 619-746-4089.
(Source: TEEFE Spectrum, September 1993)

Interactive videodise in India:_high icch
options for development communication

In India, a pilot project was conducted by the
f:ducation Desclopment Centre, under contract with the
US Agency  for International Development, to sce
whether interactive videodise (IVD) could help train the
thousands of irrigation cngineers India will need in the
coming decade.

The project developed five IVD programs on
irrigation management and trained Indian trainers in
IVD development. The IVD programs covered topics
ranging lrom technical content to “interpersonal skills.”
Programs “take” the engineers to the ficld without the
cxpense of transporation. They provide training from
top experts. They offer features that could not be
provided in any other way.

For cxample, the program "Working with Water
User Associations” lets engineers interact with water
users over differentissues, and see how farmers respond
to the engineer’s behaviour and communication style.
The program provides feedback and guidance, and
gives engineers an opportunity o “try out” different
stvies of working with water users and sce the response.

The program "Diagnosing Maintenance Problems
and Their Causes” sharpens eagineers” ability toidentify

thn

maintenance problems and their causes in arngation
systems.  The program lets the trainee “travel” along
three irrigation canals, and diagnose maintenance
problems in over 1 sites. The trainee can examine the
canal both “wet™ (with water flowing) and "dry™ (without
water) by simply chicking a button - a valuable
experience that would be difficult to provide even with
trips to the ficld. The trainee diagneses the problems,
gets information feedback for correct and incorrect
answers, and a score that measures his/her diagnestic
skills.

The response of the IVD programs has been
enthusiastic on the part of the Indian training institutes
and the Ministry of Water Resources. Upon reviewing
the IVD programs, the Central Water Commission
decided 1o house systems 1n New Delhi in order to
make them more accessible to engineers from all over
India. (Source: Developnient Communication Report,
No. 81. 1993)

Vi. SOFTWARE

Euro-software

Ten European computer and software firms have
banded together to create the European Software
Institute, a non-profit rescarch establishment aimed at
developing new  techniques for writing  computer
software. It will employ 50 scientists and will be based
in Bilhao, Spain.

The ESIincludes companies that design software
and companics that usc it, in an effort to boost Europe’s
share of the market for large software packages
dedicated to particular applications, such as industrial
design. George Grunberg of the French computer {firm
Bull, the head of the ESI, says it wiil transform soltware
design “from craft activity to enginecring discipline’.
The ESI wants other European firms to join, and has set
up a network of academic scientists and software users
to advise on new techniques and needs.  (This first
appeared in New Scientist, London, 3 April 1993, the
weekly review of science and technology.)

Olivetti_introduces wireless PC network systems

Olivetti has presented Netd Net Cube, a new
system that conncects personal computers in a network
using high frequency radio waves instead of cables.

Net Cube comes compleiely within the Olivetti
strateey of making, new - gencration portable instruments
available to meet the growing need for mobility both
inside and outside the office, and to create a mobile and
flexible infrastructure that makes better use of the space
in which ohjects, people and information move.

The announcements made by Olivetti in 1993
confirm the laith the company has in the future of




telecommunications. In  February  the
communication computer wis announced. Thissolution
allows various computers o be connected. and data,
voice and images to be exchanged. making interpersonal
communication active and multimedia.
announced in March. Thisis a personal computer that
combines  written  communication  with  the  oral
commurication functions of the telephone. March was
alo the time of the active badge, a mobile electronic
recognition deviee that allows people and objects to be
traced within a building or within an office complex.
Now  Net Cube, the first European local wireless
network. developed by the Ivrea group [Olivetti Systems
Engincering] on the basis of original technology. was
the result of five years of research. Net Cube adheres
to the Bigital European Cordless Telecommunications
(DECT) standards for local voice and data networks,
created by the European Telecommunications Standards
Institute (ETSH. with the backing of the European
Community. DECT i already  active the
United Kingdom. in Germany and in Holland, while in
France and Haly it is sull in the course of obtaining
authorization.

personal

The Eo wis

in

Net Cuhe enables personal computers that are not
necessarily produced by Olivetti 1o be connected
together in a network without having to wire up the
Enilding that houses the machines. This means that the
new  system is particularly  suitable for all those
situations in which flexibility and mobility are of
foremost importance. It can for example be used in
buildings where historical or architectural constrictions
making impossible, in  femporary
accommodation,

cabling or

The new Olivetti product is based on the
architecture of a star. It is made up of a fixed part and
a card that is inserted into the personal computer.

The personal computer is then connected to a
small box containing the radio that communicates with
the radio base stations that are connected by a fixed
nctwork 1o a central controf unit.

It is possible to communicate with 30 computers
using Nt Cube, over a maximum range of about
100 metres. The system allows for communications
between  the personal computers at a speed  of
1 Mcgabyvie per sccond.  In the first installations that
have been affected, this has heen found to be sufficient
to work in a actwork using the software applications in
existence. 1Uis in fiact possible to connect wireless users
to a Jocal cabled nctwork of the traditional type
(standard Ethernet or Token ring).

Net3 has already been experimented by a leading,
financial services company, the Prudential Corporation
of London. In Htaly, it is being used in 1wo surgical
departments  at the  Policlinico of the
(Source:

Gemell

Sacro Cuore Catholic University in Rome,
Media Ducniila, July/ August 1993)
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Elcctronies companies turning to 3D CAD software

Three-dimensional (31)) CAD svstems, which
were quickly introduced  into nuckear power and
automative design, are starting o catch on among
electronics companies 10 arcas such as the design of
AV products, metal patterns {or products, and intenor
placement. Three-dimensional  CAD opens up
possibilities {(impossible in two dimenstons) tor design
with CAD's capabilitics such as solidly representing
curves on the screen. It abo offers the advantage of
and  design ead
Howcver, characteristies such as the difficulty of
inputting and the high cost of software are preveating
a large-scale spread of 3D CAD.

shortening  development times.

The use of 3D CAD svatems spread quite carly in
the nuclear encerey ficid. Nuclear power manufacturers
such Hitachi. Toshiba and  Mitsubishi Heavy
Industrics are making full use of 3D CAD 1 arcas such
as the design of piping. Hitacht has adopted 1t o the
extent that it no longer builds mock-ups of nuclear
power plants unless the customer demands it

as

Electronic companices are putting this technology
to use in various ways. Mitsubishi Electric ook the kead
by introducing a system into its Design Laboratory
(Kamakura City. Kanagawa Prefecture) in 1982,
Mitsubishi uses 3D CAD for the design of products and
interior environments. In 1986 it switched to Kyativa
software developed by France Dassault and sold by
IBM.  About 35 per cent of the approximately 1,000
rrems designed by the laboratary in o vear are designed
using 2D and 3D CAD. Mitsubi:hi believes it can raise
that level to 60 per cent in the future.

3D CAD is used when:

be

Items  cannot
dimensionally;

(n reproduced  two-

(2)  Planning the integration of the design and
mechanics of high  density  mounted
products such as portable telephones and
single-bodied video cameras;

{3)  There is a need for reproducing the
virtual space in interier design.

Formerly when designing the metal pattern for
a product, the actual metal pattern was constructed
while creating and inspecting a mode! known as the
profiling pattiern. Now, when something is designed
using 3D CAD, the data goes directly onto NC tape for
creating the moetal pattern. This helps compress
development time.

Two years ago Mitsubishi increased the power of

its system. Bt s running 14 workstations for
D CAD use. Moreover, the Laboratory has a data link
with its  communications  cquipment,  Kyoto,




Nakatugana and Mita factories. They can exchange
3D CAD information in real time. With plans for soon
adding the Shizuoka and Guma factories, Mitsubishi is
considering streagthening its termanals.

Toshiba has recently used 3D CAD for design of
devices. 3D CAD was used for designing the deviee for
attaching chips to print boards. However, curreatly no
more than 5 per cent ot the companies” CAD systems
can use 3D CAD.

There is also a cost-performance issue, because
mant clectronic products can be designed with 2D CAD
and because 3D CAD software i high- priced and mput
takes  time. Accordingly,  the introduction  of
ID CAD software which s less expensive, zasy 1o
operate. and has casy input is cagerly awaited. (Source:
Denki Shumbun, 22 June 1993)

Compans develops CAD; CAM - CAE software

Nihon Computervision, a software house, has

developed and begun selling CADDSS Release 4,
general-use CAD'CAM/CAE (computer-aided design,
manufacturing and engineering) software appropriate
for a wide range of design environments.
CADDSS i mulu-platform  software  that
operates on engineering workstations  (EWS)  from
American  companies  Sun - Microsystems,  Digital
Equipment Corporation, and Hewlett-Packard. Since
the solftware targets a broad range of design situations,
it can be used for dam design in conjunction with
topographical data and for plant plumbing design, in
addition o use for design of things such as machinery
and clectronics.

The software has the capability to automatically
calculate for strength, shape, and other factors simul-
tancously with changes in measurements, The software
offers improved performance for two-dimensional
drawing. With this software it is also possible to get a
better grasp on the process from individual part design
to the finished product since the software can show the
entire asembly process. The software shows strength in
its concurrent engineering which unifies design manu-
facturing and analysis. Tt includes a support function to
show operational content by using 4 cursor on a menu
in order to reduce the burden on the operator, (Source:
Nikkei Sangyo Shimbun, 20 July 1993)

Sciko Instruments develops improved version of U -
GRAPH software

Sciko Instruments has created a new product by
improving, the capabilities of U-GRAPH, its leading
CAD CAM (computer-aided design and manufactur-
ing) software. A distinctive characteristic of the
prodict is that it is now possible 1o design machinery
and clectrical products by frecly combining various
methods, such as using multiple parts that have alrcady
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been designed. This software will be sold as manufac-
turing cost-cutter software since there is an increasing
demand in the manufacturing industry for shortening
development ume and using interchangeable parts.

The new product will be called U-GRAPH.
Version Y. It as based on CAD/CAM  systems
developed by the US's Electronic Data Systems, bat it
has been improved for the Japanese market. The
product alko incorporates CAE  (computer-atded
cngincening) capabilities. It can be used o manage the
process from design to manufacturing to quality control.
Verston 1) has multiple capabilities that could not be
found bhefore m one software package, including
capabilitics such as design based on methods and
numerical values based on graphics. Tt is also possible
to take plans designed using other sofltware and to read
it by automatically converting it into aumerical values.
{Source: Nikkei Sangvo Shimbun, 26 July 1993)

Lab develops CAD/CAM sofiware

Mivazaki  Prefecture’s  Mivazaki  Prefecture
Industrial Research Institute is aiming for nationwide
dissemination of the CAD/CAM software it has
designed for two-dimensional design and processing on
a personal computer. The Institute has  already
registered its copyright with the software Information
Centre (Tokyo) for making the introduction of CAD:
CAM software casier for machined metal workers. It
has corcluded a software use contract with Cybertech,
and expects to have developed and put on sale a more
casily operable and more casily understood systems
product based on the current software by late 1993,
This kind of development from a public rescarch
institute is unusual threughout Japan.

The Institute aims to disseminate its software by
copyrighting it and collaborating  with  sofiwarce
development companies within Mivazaki Prefecture,
which has already won the cooperation of Cybertech,
itself grappling with the development of a product for
improved user interface. They will develop and put on
sale a system with improved operability due to features
such as the capability to choose command menus with
a mouse and the addition of a help feature, OEM
(manufacture under another’s brand name) supply is
also  under  consideration, (Extracted  from
Nikkan Kogvo Shimbun, 15 July 1993)

Chingse-English, Chinese-Yapancse MTSs certified

The  commercialized  Chinese-English — and
Chincse - Japanese machine translation systems (MTSs)
developed by the Chinag Computer Software and Tech-
nical Services Corporation passed the formal technical
appraisal conducted by MEPS Computer Department in
September 19930 As tested by the experts, the Chinese
English MTS has an average translation time of
176 wpm with a readability  uaderstandability  of
71 per cont, while the Chinese-Japanese MTS has an




average translation time of 201 characters/minute with
a readability/understandability of 70.5 per cent. The
Chinese-English MTS has been in trial use at three
commercial firms, where it was emploved 1o translate
several hundred thousand words of scientific and
technical documents. (Source: Science and Technology
Daily., 15 September 1993)

Software that converts CAD data to NC data

Seikeo Denshi Kogyvo has developed dedicated
software that converts CAD (computer-aided design)
data into the NC (numerically controlled) data used by
machine tools. Until now, data conversion has required
that expericnced  operators  us¢  an  automatic
programming device. The dedicated software will save
time and cnergy.  The company aims to scll the
software to small to medium -sized companics which are
increasing their investment in CAD,/CAM (computer-
aided design and manufacturing).

Data converston software virtually automates the
process of taking data on coordinates and converting the
attributes of design drawing into NC data as needed by
the machine.  Accordingly it is possible to increase
avtomation of current  manufacturing  facilities
without using CAM  systems.  (Extracted  from
Nikkei Sungvo Shimbun, 24 June 1993)

Electronic time -stamping

A surgeon “revising” a patient’s records in the
hospital computer system after a botched operation: a
ruthless corporate climber backdating a memo 1o prove
he warned his boss against the company’s latest
disastrous  venture; the paperless world in which
such things can happen in a kevstroke is not far
off. The problem of what to do about it has racked
the brains of information scicntists  for
vears,

How do you establish trust in documenis that
exist only in the casily altered memory of a computer?
So far, the answer has always been to take a paper copy
of all important documenis. but a more clegant solution
may now he in prospect.

Digtialtime -stamping is an approach invented by
US researchers, which makes it possible to prove that a
particular document existed at a particular time. 10 a
specific form, without resorting to hard copy.  The
sceret?  Instead of authenticating a picce of paper or
magnctic tape, the new scheme creates a time-stamp
from the data themselves.

Like an old- fashioned <cal on an cavelope, it can
reveal if an clectronic document has been tampered
with since the seal was applied. However, as wellas the
time, the clectronic time-stamp  also  certifies @
document’s content.
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This is done via a mathematical procedure calied
a one-wayv hash function, which takes long strings of
characters (which s what all computerized documents
amount to) and boils them down into shorter, random -
Woking character strings.

A hash value contains no clue to its input.
Publishing or stortng a hash value at the time a
document is created gives away no seerets. At the same
time, however, cach document’s hash value is for all
practical purposes unique. ke a human fingerprint.
Alter a document by even one character, and its hash
value changes completely.

The rescarchers alvo camie up with a secure way
of storing the time-stamps, by attaching a copy of cach
document’s hash value and time-stamp to the next
document that is submitted for time-stamping.

Each document’s time-stamp would then aftect
that of the next document. hinking all of the tme-
stamps together and preventing anvone from slipping in
a phoney. backdated document later on. In cffect. the
time-stamps  join  together in 4 computationally
unbreakable chain that can only be added to at one end.

Patents have already been issued. and the method
has been refined.  One day. it is expected. time-
stamping could become as routine with clectronic
documents as making a back-up file s now. (Source:
Science. Vol. 261, 9 July 1993)

Interfacing activities in the Caribbean

A user-friendly mterface. for use with CDS SIS,
has been developed at the Secretariat of the Cantbbean
Development and Cooperation Commitiee (CDCC) of
the United Nations Economic Commission for Latin
America and the Caribbean (ECLACYL It allows all
databases to be viewed and faailitates scarch and print-
ing activities while safeguarding the integrity of data.

In addition, a joint project of ECLAC and of the
Latin America and  Caribbean Centre for Health
Sciences and Information (BIREME) aims to develop a
Microsoft Windows application that will:

- Facilitate the creation, mamntenance and
management standard and enhanced
CDS ISIS information structures;

ol

Create an environment in which users can
incorporate other tvpes of data structures,
including images. sound and multimedia, in
CDSISIS databases:

Develop an application which could be
distributed more widely, requiring minimal
user training, since all Windows applications
operate with a standard user interface.




The proposed application will be functionally
compatible with CDSCISIS and wi'l uulize CISIS, a
library of tunchions  developed in a portable "C”
programiming Janguage spectaliv designed by BIREME
tonterfice CDS ISIS databases. The project is due to
be completed in 1993,

For turther anformation, contact:  ECLAC
Subregional Headquarters tor the Caribbean,
P.O.Box 1113, Port  of Spain.  Trinidad and
Tabago. Tel: =1 809 623 3395719695428, 7623,
Fax: =1 S0 623 8485, (Sources: Information
Development, March June 1993, and  ECLAC!
CDCC Focus, July-September 1499)2)

International sofltware institute

The United Nations University (UNU)  has
established an International Institute  for Software
Technology at its office in Macau. The new Institute.
which began operations in mid-1992 under the
dircctonship of Professor Dines Bjorner, is the first
international  institute  devoled 1o the  software
technology aceds of the developing world. It aims 0
assist developing countries to meet needs and sirengthen
capabilitics in:

Usage of as sophisticated a vartety of
advanced software as reasonable;

Software technology management;

Desvelopment of sofiware for domestic use
and export;

Development  of  university  computing
science curricula;

Participation in international rescarch.

The Institute engages in rescarch and con-
sultancy,  publishes  technical  literature,  offers
courses and seminars and sponsors workshops and
symposta.

For further information, contact: Iaternational
Institute for Software  Technology  (HST),
United Nations University (UNU), Apartado 3055,
Macau. Fax: -833-35333519: E-mail: dbo unuiist.cdu.

Just arnived: the ATM

New onthe packet-switched - network market are
cell-eclay  or  asvnchronous-transfer-mode  (ATM)
svstems, which promise 1o change the face of Local-
and Wide-Arca Networking,  They will do this by
introducing cconomical wavs of using the same all-
digitai technology from the deskiop all the way across
the long- distance network, with consistent guality and
speed.

ATM uses very small packets of a regular size,
which do not reguire a great deal of computing power
te generate of to route. Because the packets are regular
in size, the system need not constantly adjust itsell to
packets of different sizes. (The packets contain 38 bytes
of data. and information about the application that
created it as well as five byvtes of header information
for routing.)

With its standardized packets, ATM technology
holds the promise ol delivering greater efficiency,
better throughput. aad more capability than cither the
Ethernet or Token-Ring LAN svstems, while requiring
no major translation for entry into national and
international  networks.  (Source:  PC Muagazine,
16 March 1993)

Lotus Notes

Lotus Notes s, by wide consensus, a front-
runner in the new breed of software - “groupware™ -
that is taking the business world by storm. More casily
definable in terms of what it is not, groupware is an
cacompassing word for a gamut of computer programs
designed with the smooth operation of a group of
workers, rather than the single unit, in mind.

The groupware phenomenon is geared towards
the state-of-the-art 199%)s organizational structure,
where teams relate not as superior and subordinate, but
as peers in a “flat” structure. A good example of how
the model works is clectronic  conferencing, or
“chatting”, with software allowing small groups to
participate in real-time conversations. The potential
svnergy arising from this type of group interaction
raises it above the lincar communication involved in
electronic mail.

A very different type of groupware focuses on
managing (accessing,  collecting,  parsing,  sorting,
storing. distributing) information. Into this category
falls Lotus Notes, a distributed multi-user information
management  system  with  built-in - wide-arca
connectivity, automated document routing and personal
E-mail. Tt is thought 1o be particularly valuable 1o
geographically dispersed organivzations.

Information contained in Notes occupies several
places simultancously: information is passed from node
1o node according to a predetermined routing program.
It is a multi- format information management system,
providing different database templates for tracking,
reference, discussion and information "hroadcasving™. Tt
incorporates  mossage  transport  (E-mail) and  a
programming  language with functions to0  control
cverything from siring manipulation through  dara
validation to document routing.

All of this i buill on top of technology
that allows Notew to operate over virtually unlimited




geographical arcas, 1n something approaching real tme.
All users of the system, whether at their desks or
travelling with o laptop. have more or less concurrent
aceess to the same information.

One important drawback. according 1o some
critics, is the rudimentary scarching and  retrieval
facilities offered by the package. What s more. the
price is high. 1tis hoped that solutions to both problems
will be found 1n the new release (30 of Lotus Notes,
which win recently announced. with a new pricing
strategy that may make it affordable for many offices.
30 wili offer  full-text (Source:
PC Magazine. 15 June 1993)

scarching.

Germany: mathematics, EDP socictv develops image
reCcognition sysiem

A syvstem supporting presentation graphics design
has  been developed By the "Human- Machine
Communication™ rescarch team at the Mathematies and
Data Processing Society (GMD) in St Augustin. The
“graphic destgner's scarch component™ makes it casier to
find certaun graphices in large files.

Since people oftea have oaly an incxact or
incomplete recollection of graphics, their various parts -
especially those tvpicallv remembered - are of special
importance.  Aspects of content are important. for
cxample, in business graphies. a house plan, or
a techaical drawing. Peonle
remember particularly
ETPICSSIONS,

aften
eraphic

also

striking  optical

It therelore seems sensible to design a scarch
component to assist a specific scarch for such striking
features. It must recopnize the appropriate aspecls.,
appraising them as far as possible like the human user.
Human pereeption s crucial here. Even if there are
individual differences, especially with complex images,
different people would concur (o a large extent aver
simple presentation graphics, owing primarily 1o the
haman “visual apparatus”.

The paychology of pereeption has been wresthing
with this 1opic for more than & century. The special
ficld of gestalt psychology deals with pavchological Laws
ol seemg and investigates how object i distinguished
from backeround or the several parts are combined 10
forma“whole™. Rescarch findings have been developed
it what are known as the gestalt laws
include:

These

- The Law of proximity, ic., things that are
close together are perecived as being closcly
related:

The faw of perpetual continuation, 1.,
where there are several options for Nitting .
pattern part into o gestalt, the simpleat and
commoncest 1s chosen;

- The law of completeness, e, missing parts
of a pattern are supplicd: and

- The law of similarity. e ke or neardy like
are perecived as belonging together.

The “sense of things belonging™ derives from o
process hnown as pereeptual grouping. In the past.
practical use of the gestalt liws wis hampered becanse
they could not be explained theoretically or uantilicd
(1o measured).

The GMD gestalt recognition system uses these
rostalt krws by wayv of the transformational model of
form perception developed by the two American
psychologists, Michacl Leyton and Stephen Palmer.
Gestalts are caleuloted only on the basis of the spatial
proximiiy ol the image clements and the relationship
between them. Asihis is often not sufficient. the GMD
svstem uses two further methads. The multi- resolution
approach processes an image several times, gradually
enbe ging the inidally fine sewolution. The objects
‘recognized” and grouped at a given <ape and the
ungrouped images are then processed at the next-poorer
Feature maps constitute the second additional

the objects 1 a prcture have many visual
characteristies. on the basis of which the objects are

stage.

pr‘ LUNST
categorized.

A swstem created on this basis can distinguish
onc-dimensional arrangements of clements, e live
very similar rectangles arranged regularly on G line. and
abo simple two-dimensional arrangements. (Source:

NTZ. NMay 1903y

Multiprocossing made casier

An inescapable drawback of working with new
technologies s the lack of o supporting infrastructure.
The pioncer has not onhy 1o clear o ot of ground.
but frequently alwo 1o make the necessary tools, To
case  that situation Tor desieners on the fronticr
of digital signal processine (DSP), 3L Lad.
Edinburgh. Scotland. has introduced o parallel DSP

ol

library for developers o multiprocessing ssstems ol
DSP.

To be specitic, the library is optimized for 3004
Parallel ¢ compiler for the Tevas Instruments
TMS20040 DSP, which was designed by the Texas
company tor parallel DSP applications,
processor applications. the library s also compatible
with TI's own ¢ compiler,

For sinele-

Among the Bibrary's alporithms are routines tor
Blicring. convolution, and senvral- purpose vector andd
matrix processingz. These include Hanning, Hamming,
Blackman, Blackman-Harris and rectangulsr window
ing functions: hincar and cvelic comvalution and
corrclation; finie

smpube response and infinie -
impubscresponse Filter desiens and a4 muabitude of




spectral analvsis functions.  The library i priced at
UK 93 Contact: 3L Lid.. 86792 Causewayside.
Edinburgh EHY IPY  Scotland: Tel: (34-31D) 662-4333%;
Fax: (44-30) 662 45560 c-mail, threelathreel. couk.
(Source: [EEF Spectrun., August 1993)

Nice_nctiral nets

Descriptions of  what others have done by
emploving neural networks are enticing, but coming to
grips with the complex concepts and software involved
is daunting.

Propagator.  a  software  package  for  Sun
workstations and the PC and Macintosh, should ¢nd
trepidation and accelerate application. The software,
with its  point-and-click interface. simplifies  the
training of ncural networks. while the manual guides
the through the fundamentals. Even
expericnced neural network engincers may find the
software speeds their work.

noviee

To simplify the software, its originators have
concentrated onr supporting variations of only the
most commaon learning algonthm:  back propagation,
Three main dialogue boxes control the set-up of
neural network  variables,  such lcarning  rate.
momentum. number of fayers, transfer function, noise,
initial weighting, and stopping criteria. - Users can
cmploy a validation set 1o when (o stop
training because the network is starting o “over-
lcarn™. while three types of training graphs - error vs,
cvcle. error v output unit, and output unit vs. error -
let how  well nctwork
progressing.

as

SeC

users  sed training s

The Sun verston of Propagator, which runs under
Solaris T.X and 2.X, s available new. complete with
free technical support and a money-back guarantee.
The PC.Windows and Macintosh OS 7.X versions
should appear later in 1993, ARD Corp.,
9151 E Rumsey  Rd.. Columbia,  MD o 20145;
Tel: 410-997 - 5600, (Source: IEEE Spectrum,
August 1993)

Contact:

VI COUNTRY NEWS
Belgium

Goenus_collaborates with Belgian university

The  Interuniversity - Microciectronics Cenlre

(IMEC). feuven, Belgium, and Genus, Sunnyvale,
Calif.are collaborating on studics aimed ot the optimi-
zation of tungsten-based chemical vapour deposition
(CVD) processes for use in manufacturing advanced
circuits. The CVD work will be used for basic inter-
Gacial studics and for rescarch on impuritics in tungsten
silicide.

‘N

IMEC  was  established by the  Beleian
Government in 1984 and specializes i submicron
CMOS processing.  (Extracted with permission from
Semiconductor  [niernational  magazine, June 1993,
Copyright 1993 by Cahners Publishing Co., Des Plaines,
IL. U'SA)

Brazil

Environmental information_network linked to
UN programme

The National Institute of Space Research (INPE)
opened the first computerized global resources informa-
tion data bank (GRID) in Latin America. The GRID
is part of the United Nations Programme for the
Environment. According to Gilberto Camara, chicl of
the INPE™s image processing diviston, the data bank will
be integrated with an international communication
network furnishing data on the status of the global
environment.

The network, covering nine countries, will have
access 1o an cxtensive database containing information
on the tropical forests of South America, especially in
the Brazilian Amazon region, including data on
deforestation, burning and changes n the region’s
climate.  According to the INPEs general director,
Marcio Nogucira Barhosa, the cstablishment of the
Brazilian GRID was made possible  through
cooperation  plan signed with IBM  of Brasl in
November 1991,

a

As part of that cooperation agreement, 1BM
allocated $4.5 million worth of equipment (donating
10 RISC-6000 workstations), and provided the entire
infrastructure nceded to support the project. The
programme also includes the development of software
to process geo-referenced information (Spring).

According to Nelson Ortegosa da Cunha,
of IBM’s Scientific Centre, the system
furnishes the user with applications for digital carth
modclling, spatial analysis, and access to the data bank,
as well as image processing, map production, and
cartographic projections.  Spring was developed by
INPE's image processing division, with support from
Embrapa [Brazitian Agriculture and Livestock Rescarch
Enterprise] and from the IBM scientific centre in
Rio de Janciro,  The activities associated with the
agreement signed  with IBM O will - continue  until
December 1994, but may be extended for a few more
vears.

managcer

The Brazilian GRID is a result of a memorandum
of unader-ianding signed between the Ministry  of
Science and Technology and the United Nations
Environment Programme in June 1992, during the UN
Conference on the Environment and Development.
(Source: Gazeia Mercantil, 6 May 1993)




Commercial software for satellite data ready

During the Congress on Remote Sensoring in
Curinba. the Nattonal Institute of Space Rescarch
(INPE) liunched the first commercial version of the
Spring soltware, which speeds the processing of satellite
images. maps. and cartographic data. The program was
developed with the backing of the Eavironmental
Monitoring Group (NMA) of the Braszilian Agriculture
and Livestock Rescarch Enterprise (Embrapa) and
IBMs Scientific Centre, to replace two other older
programs.  The latter, also from the INPE are: the
Image Processing System (Sitim) and the Geographic
Information System (SGI).

In the Siim. images of environmental sateflites
are filtered and interpreted to analvse soil use, plant
cover, urban growth, the environmental impact of
hydroclectric plants. and roads.  In the SGI. all the
cartographic information on a given region, i.c. road
nctwork, and administrative  boundaries,
digitalized.

TIvers s

However, Spring does everything that the other
two do in a single machine and a single environment.
It has the advantage of also being compatible with the
existing market data bank managing sysicms.

Spring runs on UNIX at the IBM RISC/ 6000,
Sun Sparc. and Silicon Graphics stations, and cosls
three times less than its foreign competitors.  (Source:
O Estado de Sao Paulo, 3 May 1993)

Eibre optic_ network planned for coastal
citics

By 1996, the Brazilian Telecommunications
Company (Embratel) will ‘nvest $703 million in the
establishment fibre optic cable nctwork
linking Fortalesza with Porto Alegre. It will pass
through all of the country’s major cities located along
the coast.

ol a

According to Embratel, the contract signed
between RFFSA and Embratel is intended to establish
the fibre optic system along the railroad in the section
between  Ponta Grossa,  Curitiba, and  Paranagua.
Involving funds totalling $50 million, it stipulates that
the Ratlway Network must carry out the civil construc-
ton work, whercas Embratel will be responsible for
installing the 36- fibre optic cable. The system will also
cover Brasilia, Sao Paulo, Belo Horizonte and Goiania,
apart from coastal towns. It will hiave a hink, on the one
hand, with the Unisor cable, which will interconnect
the Mercosal [Common Market of the South] countrics;
and, on the other, with the "America 17 fibre optic
submarine cable, which will link Fortaleza with Florida,
in the United States.  (Source:  Gazeta Mercantil,
i6 April 1993)

China

China pursues high technolopgy markets

China’s ceconomic growth has been nothing short
of astounding over the past tew years. In 1902, China's
gross national product (GNP grew 12.8 per cent,and i
expected to expand approximately 10 per cent in 1993,
The clectronies market s advanciag at an even faster
pace as the industry’s growth rate in 1993 matches
10927 26 per cent.

Current business prospects are more promising
for Western producers than at any other time in
communist China’s history. The Governmient is pushing
for dyvnamic economic growth, and is lowering trade
barriers to facilitate the flow of goads into the country.
China’s electronics imports reached an estimated
$5.1 ballion in 1992 - a 33 per cont jump over 1991,

As a result of booming opportunitics, many
foreien firms, including computer, component, and
telecommunications firms are aggressively pursuing the
clectronic market in China. According to the Ministry
of Machinery and Electronics Industry, China produced
136 million integrated circuits (ICs) in 1991, By 1995,
output is expected to reach 500 million 1Cs, but will sull
fall far short of market demand. 1C demand will reach
1.2 billion units in 1995, and is forecast to soar to
2 billion ICs by the year 2000. In the battle to win
market share, US manufacturers enjov a significant
advantage over other forcign competitors, particularly
Japan. Many Japancse firms resist selling technology
and equipment to the Chinese, for fear of eventual
competition, {Reprinted  with  permission from
Semiconductor International magazine, October 1993,
Copyright 1993 by Cahners Publishing Co.. Des Plaines,
IL, USA)

China forages into new markets, plans satellite
telecoms

China 15 redirecting its clectronics investment
programme away from products where markets are
saturated. such as colour TVs, and into new arcas
including information displays and computer software.
Wu Xiaolong, planning director of China's electronics
ministry, has issued a directive stating that capacity has
oulstripped demand in TVs, video recorders, video
cameras, telephones and digital switchboards.  As a
result, the directive says, no acw construction projects
will be ratified in these fields,

China is abo considering the launch of o Targe
capacity telecommunications satellite with 3% trans-
ponders to mect telecoms targets inits current five - year
plan, which ends in 1995 The Chinese Government
has alrcady given the go-ahcad 10 launch two 24-
transponder Dongfanhong- 3 satellites, onein 1994 and
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(Source:
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Heterojunction microwave power transistor cul -
oll frequency exceeds 10) GHz

According to a report from the NDSTIC Second
Tusting and Rescarch Centre, scientists at the Beijing
University. New Devices Laboratory (BUNDL) nave
realized another proneenng achievement. The BUNDL
rescarchers, led by Prof. Zhu Enjun and aided by an
MBE technique perfected by colleagues at Fudan
Universiivs - Surface  [Physies]  Laboratory,  have
developed anamorphous-silicon:silicon - heterojunction
microwave power transistor with a cut-off frequency
of 12.000-13.500 MHz [12-135GH7]. Such high-
frequency performance has traditionally been available
onlv with GaAlAs GaAs and Siv GeSi heterojunction
structures. This pioncering achievement forms a solid
foundation for domestic development of 3 GHz-and-
above microwave power transistors fabricated from
siicon and for domestic development of silicon-
based VHISCs. (Source: Chinag  Electronics News.,
2 August 1993)

IEE breaks ground with branch in China

The UK Institute of Electrical Engineers is the
liest Furopean engineering institution to establish a
branch in China. The new branch in Betjing already
has more than 400 engineers waiting to join. One of the
main aims iy to encourage the transfer of wechnology,
which could lead to more industrial spin-offs for UK
hi-tech businesses.  (Source: Electronics Weekly,
27 October 1493)

First Chinese high-tech industry established 1in
France

In order 10 market and globalize Chinese high-
tech products, the first Chinese high-1ech industry, the
International  Development Company,  Lid.,  has
ofticially been established in Tulle Industrial Park in
southern France. To bring the products directly into
the European market, the company will take advantage
ol the superior enviconment and preferential pohicies
offered by the park 1o develop, produce and scll
high-tech  products. With  an  initial
investment of 1.02million French francs, the company
i 1o Jocus on development, production, and sales of

Chinese

such  high-tech  products as  clectronic medical
instruments,  ¢lectronic machinery and  fine
chemicals. (Source: Chinese Science Newy,

2% Apnl 1193)

Xisn-Lanshou-Uruman tibre optic_cable under

~
3.2

Construction the 00-km-long  Xian-
Lanshou-Urumqi fibre optic cable trunk line is now
under way. This follows upon the recent mitial design
certification  conducted by the  State  Planning
Commission and MPT. The Lanzhou- U rumgt segment
construction is  being  funded by an  Australian
Government loan.  Gross project  mvestment
739 miilion yuan, and scheduled operational date for the
entire  trunk line v September 1994, (Source:
Gansu Ribao. 2 August 1993)
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European Community

JESSIE CMOS process for all European
USers

The major European semiconductor manufac-
turers have agreed to offer a new 0.5um  process
developed under the JESSI collaborative project to all
European users. including both design houses and
universitics.  The process is availuble from SGS-
Thomson  Microclectronics.  Stemens.  Philips
Semiconductors. GEC Plessey Semiconductor, Temic!
Matra MHS, ES2 and Alcatel Mictee.  All of these
companics have provided design rules that promise
faster, smaller and lower power 1Cs in such ficlds as
consumer products. telecommunications and automotive
clectronics.

The new process results from the JESSE CMOS
logic project cluster. JESSI claims that this has enabled
European IC manufacturers to catch up with their
competitors in Japan and in the USA. (Reprinted with
permission from Semiconductor Imternational magazine,
September 1993, Copyright 1993 by Cahners Publishing
Co., Des Plaines, 11, USA)

Focus of new ESPRIT framework

The vice-chairman of the European Commission,
Martin Bangemann, has said that future ESPRIT pro-
grammes will be tatlored to produce more commercial
results and products.

The new fourth tramework of projects o be
awardea under the ESPRIT programme will “not only
focus on technical challenges, but will ensure that the
special activity - will be by the general
public”.

noticed

Bangemann, who is also the Commissioner in
charge of information technology, was speaking at the
faunch of Goldrush, 4 powcerful new computer from
Britain's 1CL which uses parallel processing technology




that wis developed as part of an ESPRIT project called
EDS. The Goldrush svstem is a database server that can
have as many as 127 Hyperspare RISC microprocesors.
(Source: Electromics Weekly, 27 October 1493)

France

Frenck Government funds micro-clectronies
nrniccts

France is helping its companies io introduce the
ltest clectronics and microcircuitry.  The use of
customized  integrated  circuits  (ASICS  [application
specific integrated circuits]) in small and medium -sized
firms will be promoted through the Angers Coliege of
Electromes.

In cooperation with the Ministries of Rescarch
and Delence. the Industry Ministry has faunched an
S0 million franc programme to promote the spread of
microcircwiry.

In the past. small and medium-sized firms did
not use ASICS in their products because of the high
failure risk. Although the use of these electronic chips
is considered crucial for the competitiveness of many
products. it was previously confined predominantly to
large firms with the finance and personnet required o
develop customized chips in-house.

Smaller firms. on the other hand. were and stll
are Torced to have them developed to their specification
outside and to commit themselves 1o buving ASICS in
farge quantitios,

Bui often enough the finst attempt fails because
the purchasing firm does not give precise enough details
of the chip’s specific task.

The Western College of Electronics (ESEO) in
Angers not only offers firms special training but also
makes available instruments for computer-aided design
and skilled personnel. The ASIC thus designed s then
made by the firm ES2 at preferential prices.

Initial cxperience shows that this arrangement
can cut the cost of making an ASIC from around
Fr 500,000 to about Fr 60,000,

State support granted under the JESSICA (French
version of Joint European Submicron Silicon Initiative)
and PUCE [Products using Electronic Components|
proprammes can further cduce the costs for the firms
involved to around Fr 20,000 per ASIC.

ESEO would like o undertake development
programmes with about 10 small firms, starting with
Qa1 training and ending with chip production. Four
processes are on offer, from the development of o
simple programmable logic module to the desien of a
customized ASIC for serial production,
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France abo  aitaches

microcireuitry.

great amporianee o
Potential applications are seen, for
cxample, in car manufacturing (g, microsenors and
actuators - control clements - for antishid systemis, i
bags. cte.). mechanical enginceering and instrument
manufacture

aotelhigent

{micromotors),  domestic appliances

semsors),  medicine  (micromanipulistors,
micropumps). the food industry and cavironmental
engincering (semsors). The French State s giving some
Fr SO million in funding 1o make microcircuitny
applications and the requisite production technologies
accewible o the countey's Tirms as quickly ax possible
and 1o transkate the findings and expericnce pained m
into saleable  products and

rescarch  Laboratories

pl’ﬂCL‘\\CS.

The work of the CONRS [Naitonal Scientific
Rescarch Centre] Systems Automation and Analvsis
Laboratory (LAAS) in Toulouse is at the centre of these
cfforts. Together with the specialist firms Acta and
Cita. LAAS, which has already developed micrometors
and wear-free electrostatic control clements, recently
foeaded the MCCT organization.

Its purpose is to waist small and medium-sized
firms in the development. manufacture and application
of microcircaitry products.

France has a sccond centre for microcircuitry in
the Clock and Watch Industry Technical Centre, CETE-
HOR. in Besancon.  This organization has alrcady
developed a picszoclectric motor S mm in diameter and
1.5 mm tall to the production stage. This micromotor
will be used not only in clock and watchmaking, but
abo to make microrobots, clinical instruments and the
like. (Source: Nuchrichten  fuer  Aussenhandel.
7 Junc 1993)

SGS-Thomson sets_up _pilot chip factory acar
Girenoble

The State-owned Franco-Ttalian semiconductor
group SGS-Thomson has produced the first 20 cm
diameter silicon wafersin its Crolles development centre
ncar Grenoble,  The centre, which was built jointly
with France Telecom at a cost of Fr 200 million and
where rescarchers from Philips are now abso working.
has installed its first pilot piant producing 2,000 of these
wafers a month.  The capacity ol the plani, which
produces prototypes for the main partners Philips,
Alcatel and Thomsor. will be expanded in 1994 10
4.000 units a month,

SGS-Thomson is enadeavouring o change from
Lihoratory -~cale to industrial-scale production as soon
as possible, the target being an the region of 18,000
20 cm wafers a month, 10 will cost $:300-$500 million
to implement this project. According to pross reports,
SGS-Thomson deputy chairman Picro Martinotti said
that the company could only raise this sum with the aid
of ity hanks. This would appear 1o indicate that the




project 1o expand Crolles into a European centre
producing advanced CMOS [complementary. metal-
onide semiconductorf chips. announced only a vear ago.
has been abandoned.

Indeed. the latest news seems to suggest that
SGS-Thomson could he in a position o make an
investnrent on this scale by itself. Following the French
Goverament, the lialion Government has also approved
plins 1o increase the company’s capital by about
$1 billion. What is more important, however. is that the
company. which for vears reported only losses, was able
to balance its operating books in 1991 and cven its
averall accounts in 1992, in spite of debts of about
Fr v hillon.

The company announced a 281 per cent sales
increase. a 91.2 per cent increase in bookings, and a
profit of about $24 million in the first quarter of 1993,
evidently succeeding in consolidating its strong position
in non -volatile EPROM, [erasable programmable read -
only memories] and the promising flash EPROM.

The Crolles centre was founded with a view to
developing large 0.5 micron silicon wafers for CMOS
and 0.7 micron technology wafers for BICMOS [bipolar
CMOS] by the end of 1993 From 1994 onwards,
Crolles will abo develop CMOS with a 0.3 micron, and
BiCMOS with a 0.5 micron, conductor width up to the
production  stage. {(Source: Nachrichten  fuer
Aussenhandel. 11 June 1993)

French semi-automatic jine produces multitayer
Ceramic circuits

A new semi-automatic production line for the
manufacture of high-density multilayer circuits and
multichip modules is now fully operational at the
SOREP facility at Chatcaubourg, near Rennes, France.
H uses a low-temperature co-fired ceramic (LTCC)
technology and has been built to meet the need for
devices which have a higher component density and
which are smalier, faster, lighter and cheaper than
carlicr products.

The LTCC technology is claimed 1o cenable
multilaver circuits to be made without the traditional

cont penalty  associated  with other inlerconnect
technologies, LTCC offers a low diclectric constant
(K ~33wK %) and a cocefficient of  thermal

expamsion from 3.2 x 107°7C 1o & x 1077 C that
closely matches that of GaAs and silicon chips. Tt also
cnables both sides of cach substrate Taver to be used,
blind vias to be accommodated, and specially-shaped
circuils to be produced with 1C cavities incorporated
into the wubstrate.

This line is capable of producing the cquivalent
of up to two hundred thousand 2.5 x 2.5 in. circuits of
different designs per year. This corresponds to more
than an annual one million square inches of high-
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density multifaver circuits with an estimated value of
$3 to S48 per square tnch,

In addition to SOREP, the partnersin this project
include the materials supplicr DuPont and the indepen-
dent German hybrid manufacturer Siegert. Inconjunc-
tion with the lalian cquipment maker Baccint, the
partners signed an agreement aimed at demonstrating
the feasibility of LTCC technology for a wide range of
ncw  commercial  applications. (Reprinted  with
permission from Semiconductor International magazine,
September 1993, Copyright 1993 by Cahners Publishing
Co.. Des Platnes, IL. USA)

France provides R&D funding

The French Government has approved funds of
$433 million for the SGS-Thomson Microclectronics
five-year R&D programme. The French Ministry of
Industry said that part of the cash will be used to
develop 0.25 um processes, and products such as non-
volatile  memories, intelligent power devices. and
dedicated bipolar products.

The lalian Government, as the other major
pariner in this State-controlled company. is expected to
approve an equal funding. A cash injection of
$1 billion has recendy  been  approved by the
European Commission.  (Reprinted with permission
from Semiconductor International magazine, June 1993
Copyright 1993 by Cahners Publishing Co., Des Plaincs,
IL., USA)

(sermany

New facility for purer gallium arsenide_crystals

At the beginning of July 1993 scientists at the
Goettingen Centre for Functional Materials (ZFW)
began operating a crvstal-growing facility unique in
Europe so far.  The centre was founded in 19%9,
Rescarchers intend 10 use the DM 3 million pilot plant
to produce single crystals of the semiconductor
gallium arsenide. The purity of the crystals will - at
the cquivalent  size be 10 times greater  than
industrially —produced crystals. The scieatists want 1o
pave the way for this semiconductor in microchip
production.

The Goettingen scientists are the first European
warking group to be testing the Vertical Gradient
Freesze (VGF) crystal-growing method, which was
developed from the so-called Bridgman method.

The focal point of the facility is a pipe-shaped
crucible, which is surrounded by an oven. The gallium
arsenide is melted at 1,238° C and seeded with a small
crystal, Extremely slow cooling has the effect that the
crystals grow from the bottom up. The crucible wall
determines the size and the seed crystal the atomic
structure of the gallium arsenide. While with the




Bridgman method the temperatire profile s now
mcchanically controlled - by moving the oven or the
sample - the VGF works with electronically regulated
shifting. The sample and the oven are rigid. so that
no mechantcal vibrations disturb the cryvstal growth.
So far the Goettingen scientists have been able to
grow highly pure gallium  arsenide crystals with a
length of about 30 cm and a diameter of five cm using
this method. The goal 1s a diameter of 10 em however,
which is alrcady standard in industrial production.

In parallel, scientists at the Juelich Rescarch
Centre (KFA) are also experimenting with growing
perfect gallium  arsenide cryvstals. They use the
Crochralski method. in which the growing crystal is
grown out of the smeli. The arrangement of crucible
and oven basically  corresponds with that of the
Goettingen [acility. However, the seed crystalis dipped
from above into the smelt and pulled out at constant
speed. Gallium  arsenide thereby  constaatly
crystallizing at the lower edee of the single crystal. A
stll new  technique is wsed to keep mechanical
vibrations at a minimum during crystallization.  The
pulling and crucible shafts rest on magnetic bearings
which - because they are contactless - keep to a
minimum any undesirable vibrations while pulling the
crvstal. The Juelich group is also alrecady showing large.
nearly perfect. gallium arsenide crystals. (Source:
Frank furter Allgemeine Zeitung. 14 July 1943)
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AMicle presents CEHC - free circuit board cleaning,
system

The ban on the use of materials containing
CFHCs [chivrofluorohvdrocarbons] from the start of
1993 has made finding alternative processes for cleaning
surface-mounted printed circuit boards and solder
frames urgent. Micle has now presented an industrial
cleaning machine for this purposce.

Small and medium -sived firms are faced with the
problem that replacing CFHC cleaning  processes
presents  technical difficulties and  requires heavy
investment. They need a user-friendly plant that can
be operated discontinuously and takes up a minimum of
space.

With its IR-6000 washing system, Miele has
doveloped a cleaning machine that uses a spray system
to clean 360 1o 600 printed circuit boards a day without
using any solvents. Being micreprocessor- controlled, it
can be programmed in a varicty of ways,

In bricf, the spray system works as follows: for
rosin fluxes and soft solder pastes cleaning takes place
at 70 10 757 €. Each of the four washing stages uses
only fresh predesalinated water. In the first phase, a
non-ionic surfactant-based detergent is automatically
added in a concentration of 0.5 10 0.7 per cent. The
whole process, including drying, tukes 60 to 75 minutes,
the present European format having o capacity of
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73 printed circuit boards. (Sotree: Marke und Technih,
14 May 1993)

Environment-fricndly TV, VDU disposal plant
opens tn Berlin

The preture fades forever on 4 to S million
TV sereens and computer monttors a vear in Germany.
These  appliances. which  contain  poliutants,
increasingly ending their davs at reevehing firms,

dane

Two cngineers from the Vicor company of
Koepenick, Berlin, demonstrate how the various ghass
fractions of scrap picture tubes can be kept separate and
processed. They have designed o plant in which the
screens pass not inte a shredding null, but into the
experienced hands of television assembly workers.
Now, emplovees at the pilot plant are stripping down
what thev previously assembled. "W call it produciion
in reverse”. savs Vicor chiet Reinhard Schmidimann,

The dizaantling plant comprises @ carousel with
four stations. - At first, the picture tubes are removed
and automatically rotated into the correct position for a
scoring device, which prescores the sereen at the spot
where it will be detached with a resistanee wire at the
next station, e, between the cone (the rear section of
the picture tube) and screen glass. The dismantler
stalion two removes the cone glass in an upward
movement like an umbrella. and conveys the parn
containing lead to a collection container. The next
workstation removes the metallic "flat masks™, through
which the electron beams once had to foree their way
before they could make the phosphors on the sereen
hight up. Finally, at station four. rotating brushes are
inserted into the now open screen, foosening  the
phosphor coating from the glass surface and drawing
off the two to three grams into a collection vessel.

After only four minutes, the individual parts ol
the tubes have been cleanly separated by tvpe into
collecting containers. The lead from the cone glass is
salvaged by a glassworks in Saxony: the barium-
containing screen glass serves as an ingredient for a hard
building material called Magmavit:only 0.04 per centof
the former picture tubes, the two or three grams of
phosphor containing zine and cadmium, have 10 he
disposed of as harzardous waste.

Because “production in reverse” at Koepenick is
completely future-oriented, the Vicor process his been
awarded a prive {or innovation by the Berlin Senator for
Trade.

Depending on sereen size. this envieonment -
fricndly  dismantling hetween 12 and
18 German marks. This includes & proportion of the
several hundred German marks that Vicor pavs to the
glassworks per ton of lead-oxide ghiss it takes. The
Koepenick company will have to take the sereens from
the whole of German, 1o exploit fully its reeveling

COslS




capacity of 600 items per dayv. This could change if the
Electronic Scrap Order were to come into effect. All
television sets and computers would then have to be
taken back. The use of reeveled picture tube glass in
new screens could also bring Vicor a ot of work.
Technically. this would present no preblems. cven
today. " onlv', savs Vicor chief Schmidimann, “screen
manultacturers would agree on standardized lead snd
bartum oxide admixture dosages™. (Sourcer Die Helr,
23 Apnl 1993)

Information _processing_enbanced by irtual
reality

The Fraunholer Society has established a centre
for the demonstration of virtwal reality. Participating in
this installation, which is the only once of its kind, are
the Fraunhofer Institute IAQ [Labour Management and
Organization], 1BP and IPA [Production Enginccring
and Awomation] in Stuttgart as well as the 1GD in
Darmstadt.  The Fraunhofer Institute for Graphic
Computing at Darmstadt maintains a local presentation.
information and learning centre especially for smaller
and mid-size businesses.

Virtual reality marks a new possibility for
understanding between man and machine. The user can
by means of monitor, goggles and data ploves directly
eaperience the information which is contained within
the computer. “access” rooms and influence directly and
intuitively the objects and actions pictured therein,
The arca of virteal reality  does. however, put
extremely high demands on hardware and computa-
tional algorithms to make it possible to present apparent
worlds optically, acoustically and tangibly in real
time.

Such  procedures  are  already  being  used
commercially 1odav 1o demonstrate and  evaluate
construction  plans, Architectural,  city  and
infrastructure planning can thereby be made more
graphic. Virtual reality may help in interior design as
well as with the conceptualization of a product and the
production plan. Interesting arcas of application in the
future will be teleoperation in medical technology as
well as visual, driving and training simulation.

The demonstration centre is to serve as a starfing
place for questions dealing with the practical application
of virtual reality. Here, the techniques and example
applications are to be based on saientific technique and
shawn in practical application,

In summary, in addition 1o technical advice, the
services offered by the centre also include training
exereises, making the infrastructure avatlable for
prowntations, Also offered are plans for and
implementation of  user seminars,  feasibility  and
application studics as well as cquipment and systems
tests. Furthermore, the centre is involved with data

modelling  and  conversion as well as with the

development of special solutions 1n the area of virtual
reality. (Source: Frank furter Zeitung. 11 March 1993)

JESSI develops cluster svstem to process
microchips

The semiconductor silicon continues to form the
basis of micro-cleetronics. However, the tuture of data
processing  requires  additional new  semiconductor
materials that will make optical signal processing,
(photonics) possible.  In particular, the etficiency of
data processing equipment could be  significantly
cnhanced by the use of light within the blue spectral
region, rather than the red light used to date. For
cxample, the storage density of CD disks could be
quadrupled bv using bluc laser diodes. and such
semiconductors would also represent major progress in
information  technology, metrology.  and  c¢ven
superconductor memory  units.  The Institute of
Semiconductor Technology at the RWTH [Rhincland-
Westphalia  College of Technology] i Aachen, in
conjunction with other institutes in Aachen, Bremen
and Duisburg, is developing optoelectronic light sources,
circuits, memorics and moduiators. The Volkswagen
Foundation is funding this research under its photonics
programme.

The basic substances for these new materials are
7inc sulphide and 7inc selenide, which are applied to a
gallium arsenide substrate. the cryvstalline structures
being retained. One interesting aspect of these materials
is tkat they frequently  possess unique  physical
propertics.  The principal method being used by the
Aachen rescarchers o produce them s epitaxial
deposition of the desired layers by organometallic pas-
phasc epitaxy.

In the project funded by the Volkswagen
Foundaticn, epitaxial lavers. enriched by additional
doping. will be produced with wide band gaps. and
their structural, optical and clectrical properties will be
characterized and optimized. The technical problems
that have 10 be solved to produce such heterostructures
arc immense. and intensive research is heiag carricd out
on them throughout the world. For example. 1o develop
new optnclectronic components using uantum cffects,
the junction hetween two semiconductor layers must be
atomically sharp. The layers must he less than
1 nm (0000000001 m)thick, and new technologies must
be developed {7 doping. ic. the targeted addition of
desired impuritics - in this case, nitrogen and gallium -
to modify their clectrical properties. Very slight
guantities, of the order of 10000000, are often
sufficient. This reccarch aims to achieve structures for
modulators, electro- luminescence diodes and lasers that
can be used as photenic and aptoclectronic compaonents
in the bluc and ultraviolet spectral regions.,

Asitis particularly difficult not only to produce,
also to characterize these new semiconductor

b

heterostructures with precision, other rescarch teamsare




abo involved.  X-ray diffraction and Raman and
mfrared measurement carried out at the Aachea
RWTH's Physies Institute 1 are making  major
contributions to explaining the structural and clectro-
optical properties of lavers.  Bremen University is
mvestigating high-excitation and non-lincar effects on
the sets of layers produced in Aachen. These studies
provide the basis for understanding and optimizing
Lavers and opuical arcuits. A new  process
characterizing the interfaces 1s undee development at
the Institute of Electrical Engincering Materials at
Duishurg University and is being tested on the new
heterostructures.  (Source:  Technologie- Nachrichten.,
29 April 1993)

for

India

Initiatives in artficial intelligence

In 1986. the Department of Electronics (DOE)
sponsored a nationwide iniiative on knowledge-based
computer svstems (KBCS). This project, supported by
a $5million grant from the United Nations
Development Programme (UNDP), was spread among
seven noda! institutions, namely, NCST (National
Centre for Software Technology), TIFR (Tata Institute
of Fundamental Research), C-DAC (Centre
Development of Advanced Computing). 1ISc (Indian
Institute of Science), IIT-M  (Indian Institute of
Technology - Madras), ISI (Endian Statistical Institute)
and the DOE.

for

The topics tuken up included human-aided
machine translation, intelligent information retrieval,
optimum resource scheduling, computer vision. pattern
rccognition and image processing, speech recognition
for Indian languages, parallel computer architec-
ture, natural language  tutoring  and  medical
diagnosis,

The first phase of the project is coming to an
end. The national convention of the Computer Socicty
of India held in Bomhay, recently provided an
opportunity to review the accomplishments. It was
encouraging (o fearn that several packages based on
artificial intelligence (A1) have emerged.

HT-M. for cxample, has, in association with
St John's Mcedical College, Bangalore, developed o
diagnostic and referral system, for monitoring the health
of children in remote villages. It is now being tried out
at Solur village near Bangalore. Another expert system
has been developed for fault diagnosis of voltage
stabilizers, the client being Alacrity Foundation. 118¢
has transferred to Advanced Technology &
expert system fo configure PCs in parallcl.

an

C-DAC has come out with a serices of intelligent
wtoring systems for dif ferent Indian languages. Using
a multi-media mode (still pictures as well as speech
interface), they are hased on the proven intelligent
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strategic learning model and are equipped with a series
of interactive exercises, cultural notes, dictionary, usage
clues and narratives, pronuncuastion and articulation
assistance and a hypertext environment for lesson
browsing. It simultancously plays the role of & linguist,
o psychologist and a eritic - thus simulating & human
tutor to the maximum paossible extent.

The NCST has been working on two real-lite
projects in the resource scheduling domain:  one on
scheduling airline fhghts for Air India on the basis of
traffic demand and the second on scheduling oil tankers
for Indian Oil 0 distribute products to the various
Indian ports. 1t i being field tested.

In generall resource scheduling using purely
algorithmic mcthods s a computationally intractable
problem.  The sast majority of reai world problems
involve constraints that are usually hard to model within
an Operations Rescarch (OR) type of framework. To
use any algorithm for mathematical optimization, some
constraints will have to be simplificd significantly or
even completely relaxed. But this can lead to
movements that are unacceptable 1o the users and the
entire schedule may become useless.

In the Al approach used by NCST . a constraint-
controlled heuristic tree scarch is used as the basis for
tackling the problem. This method cannot guarantee
globally optimal solutions but can offer near-optimal
solutions. This is preferable 1o exact solutions to over-
simplified versions of the problem.

Buesides near-optimization, other benefits of the
Al approach include systematic and guick schedule-
making. reduction of possible human crrors such as not
using updated data and the ability o reschedule
movements frequently, taking into account changes in
the real world situation. The major strength of the Af-
hased approach is the flexible knowledee representation
provided. This makes modification to such knowledge
casier 1o havdle,

Another interesting Al- based package deseloped
at NOST is atext retrieval system which can be used 10
index, archive and retricve text items (standard ASCH
test file or WS file) in an intelligent, cificient and user-
friecndly manncr. Tt s useful tor handling larpe
databases of text information which is unstructured or
loasely structured.

The Al technigues used include canonicalization
using morphological analysis and synonym lias, This
allows intuitive, concept - based retricval of information,
It aliows the administrator 1o crewte various domaing
(databases). Fach domain can have various categorics
and subcategories. The administrator can tatlor the list
of stopwords, common phrases and svnonyms for cach
domain.  Every content word in cvery test item s
treated as o kevword. The query Tor retrieval is given
in ter.ns of words or phrases of interest, specificd as an




arbitrary Boolean expression, including logic operators
such ay ANDLOR and NOT.

At the TIFR. considerable progress has been
made on speech recognition for Indian kinguages using
matural  languaee  understanding. . The DOE his
developed expert systems for income-tax assessment
retricval and  redeployment of - Government
personnel who have become redundant or surplus
duc 1o changes in policies.  ISI has done significant
work on using Al for extracting iaformation from
satellite imagery and fault analvsis of printed circuit

Case

boards.

Bestdes application packages. the KBCS program
involved  considerable basic and
development of AL shelis, embeddable expert system
shells and system architecture.

has abo rescarch

Enthused by the success of the first phase of the
program. the DOE is cager to launch the second phase.
The budgcet for the second phase is expected 1o touch
Rs. I8 crores, while the first phase involved an expen-
diture of only Rs. 8 crores. This time UNDP will not
be involved and all the funds will have to be found
from within India. So. the focus in the second phase
will closclv involve the industey. (Sourceer The Hinedu,
I December 1993)

Ireland

Hitachi and Trinity Colleye develop artificial cyve

An artificial vision system that can secognize
shapes and volumes analogous to the human ceve has
been developed by rescarch team from Hitachi's
European libaratory and Trinity College, Dublin.

The rescarchers used opto-clectronic lcchrﬂquux
coupled with computers and neural networks todevelop
the Dublin Eve. According 1o its inventors, the Ese s
the liest device to combine the two techaigques to create
a sort of clectronic-chip-based brain.

The
Profossars I, Hegarty

swslem,  designed the  teams ol
Trinity  College’s Physies
Department and Paul Horan of the Dublin Hitachi
Iahoratory (DHL), teaches robots to recognize objects
much more rapidly than current clectronic - vision
ssstems do. Fhe svstem can, for instance, distinguish
between two models regardless of their position or
movenments.

by
ol

The rescarchers say the system s based on using
photon, rather than clectron, transmission computers,
for that s the only wayv to sufficiently speed up the
analysis of moving shapes and objects. The use of this
tupe of cquipment in factories, where there are many
rohots and where automated vehicles pet around
through clectronie vision, s considered one of the most
obuvious applications of the new system,

But the Eve would abo improve speed of
exccution in many other ficlds, notably massively
paraticl computers Geseries of small computers operating
simultancousiv). boosting 1t to the speed of light. The
Dublin rescarchers alo claim the inveation could be
applicd i man-machine interfaces. which it would
humanize by cnabling machines o recognize facial
CXPressions.

The development of this system in just three
vears is the most daszling achicvement of  the
coliaboration between DHLU and Trinity  College’s
Physics Department. The study. which was launched in
1988, aimed o explore svstems that might lead to a new
generation of computers able to function hke human
brains and to replace conventional computers in the
twenty-finst century. (Source: AFP Sciences.
19 May 1993)

Israel

Isracl considers LCD indusirial base bid

Isracl is considering embarking on a $300 miliion
national programme to develop a large-panel active
matrix colour liquid crystal display (1.CD) industry. in
collaboration with an as vet undetermined international
partner.

The move would be run by i consertium led by
Elbit, Isracls leading high technology company in
industrial.  medical, and
clectronies.

defence communtcations

Elbit. based in Haifa, and 1its parent holding
company Elron Electronic Industries are leading the
campaign for a government-bached programme to
establish an LOCD industrial base. They argue that flat
pancl displavs are a kev technology which Isracl must
have, but acknowledge that Isracl will not be able to
break into the LCD business alone and are looking for
international partners.  (Source: Flectronics Weeklv.
I December 1993)

Israch firm puls squeese on A4

An Israch company  has developed o data
compression svstem which makes it possible to print
I Mbyte of digital information on a single sheet of A4

The digital information 15 represented as o
pattern of dots that can be printed upon the paper.

According to Dr. Kafri, ot Fontech, which
developed the technology, the grid of black and white
squisres represents compressed datas black s a "0 and
white "1”. The system can get over hall a mithon dots
on a paee. That is the cquivalent of 20 kybtes of raw
data, but Fontech uses JPEG compression (o increase
the amount of pictorial information which can he stored
by a factor of 30,




The will primt
information on a smart card and Fontech has already
developed a smart card reader.

sasiem

The system has been designed to work on fax
telephone lines, and because of the hikelithood of
transmission crrors a four to one redurdancy 1 built in.
Each A4 sheet can hold four versions of the same
wformation so il part of the transmission is lost the
image can il be recovered. The company claims the
svatem had a Y9 per cent success rate on the Israch
(Source: Weekly,

telephone  system. Electronics

27 October 1993)
Italy

Sensor_developed tor pas, fire detection

The prototype of a gas sensor that detects small
quantities of carbon monoxide and measures one square
millimctre has been developed by rescarchers at CISE
(Centre Data, Studies and  Experimentation),
coordinated by Fulvio Parmigiani and by the University
of Brescia. The device consists of a thin semiconductor
film in stannous oxide, doped with iron and produced
by the same technique used for micro-clectronic com-
ponents. The gas absorbed by the porous surface of the
sensor alters the clectrical conductivity of the material
and a small clectronic  circuit “translates”  these
variations into numbers for analysis or for alarm

for

svstems.

A protolype has already been developed for
carbon monoxide. a toxic gas which in small quantitics
{001 per cent in the air, equal to 100 parts per million)
causes headaches and becomes fatal within two minutes
when 1.28 per cent is present in the air. The sensor,
which detects a minimal quantity of gas, as small as a
few parts per million, can alo be used for detecting
other gases, such as nitrogen oxides and methance or for
detecting outbreaks of fires. The device is also to be
used Tor environmental monitoring:  due to its small
dimensions, a personal gas and pollution warning
system, the same size as a cigaretie packet, could be
produced. It will take three more years for the sensor
10 be produced on an industrial scale. (Source: ANSA,
18 May 1993)

Japan
Federatton  of  Micromachine  Technology

launched 1o exchange information and cosponsor
international mectines

A Federation of Micromachine Technology has
been launched in order to unite various organizations
involved in the rescarch of micromachines. At the
4th Indusirial - Micromachine  Exhibit, more  than
2K organizations consisting of rescarch and industry
groups have reached an agreement 1o cooperate in
information ¢xchange and symposiums,

up to 2 kbytes of

- bt -

Included in the Federation are micromachine

rescarch groups  from Tokvo and  Napova,  the
robotics ‘mechatronies  department and  two  other
departments ot the Japan Society of - Mechanical

Engineers, two committees of the Japan Society of
Electronices. the Japan Robotics Society. and the Japan
Society tor Artticial Organs. The
Centre will  serve  as their headguarters.
Naomasa Nakajima, the  Director the Human
Engineering Rescarch Centre at Tokyvo University, will
serve as the Chair.

Micromachine

of ¢

Various groups and  committees  have been
engaged in the research of micromachine structure,
basic process techniques, controls and related technigues
since the 19805, In 1992 the Micromachine Centre was
founded under the guidance of MITL  Untl now,
however, the groups working independently of cach
other lacked coordination and presented symposium
schedule conflicts and repetition of topics, according o
Nakajima.  One of the reasons tor organizing the
Federation is to prevent such communications problems,
The group s planning to exchange information on
developments and rescarch in micromachines through
the Federation, while recognizing the uniquencss of
other members. Individuals can also participate through
the Micromachine Rescarch Group. The Federation
will hold an international conference on micromachine
svstems in 1994, (Source: Nikkei Sangvo Shimbun,
22 Apnil 1993)

International Cooperation Centie for_energy
conscrvation, new energy technolopy transfer o
developing countries

The New Energy and Industrial Technology
Development Organization (NEDO) will open an
“International Cooperation Centre” on 1 October 1993 10
promote transfer of cnergy conservation and new
cnergy technologies to developing countries.  NEDO
will set up a representative of fice in Bangkok especially
for technology transfer to ASEAN (Association of
South-East Asian Nations). As part of its ¢ffort to deal
with global environmental problems, NEDO is focusing
on technological cooperation with developing countries
where technologies to cope with environmental issues
lag.

The International  Cooperation Centre will
conduct rescarch on oil-substitute coergy technology,
such as photovoltaic generation and officient energy
consumplion, as well as training. They will focus
heavily on widespread use of clean coal technology
through which coal is processed to emit less polluted
L.

Many deveioping countrices are using coal-fired
powcer plants. Thus coal consumption is high and his
become a major cause of acid rein. Doesulphurization or
denitrization cquipment is hardly used in developing
countrics,




The Banghok  representative  office wili
investigate and collect information regarding technology
transfer o ASEAN. NEDO has alrcady begun joint
rescarch with @ local government organization in
Thailand on photovoltaic power gencration.  (Souree:

Nikhhei Sangvo Shintbur, 7 June 1993)
Russia

Russiat invests in its micro-clectronies industry

Russia is to provide $190 million of State ad
industry  this  vear a
programme approved by President Yeltsin and the
Supreme Soviel.

for its  clectronies n

Priority will go to the micro-clectronies ficld and
programmes the of  mihtary
production into commercial work.

to for conversion

Zelenograd, 40 km from Moscow. is known
focally as "Silicon Valley” where about @ hundred new
companies  have been set up since the start of
perestroiha. Much of the government funding will go
to this region. It was revealed that Russian companices
can produce a 100 mm wafer for only S35, whereas the
cquivalent cost in the West is some S250. (Extracted
with permission from  Senruiconductor International
mavazine. June 1993 Copyright 1993 by Cahners
Publishing Co.. Des Plaines, T1, USA)

Russians sel up own version of Sematech

A Russian Sematech, called the Microclectronies
tnnovation Centre (MIC) backed by a 70 billion rouble
(£70 miflion) government grant, is being set up 1o
develop all aspects of sub-half micron micro-clectronics
development. fUis seeking collaborative links with the
US chip R&D comsortium Sematech and Europe’s
cquivalent JESSI

According to Paul Sethi of the JESST office: "The
design arcit is where there could be a big conperation n
terms of svstems knowledge - particularly in acrospace
where the Russians have a lot of experience”. Any
cooperation between MIC and JESSE would hase 1o
involve. said Scthi, “an exchange of information on an
cquatl hasiy™.

Like  Sematech, MIC will  have
beadquarters including prototype fab lines for process
development.  pilot lines andresting facilities.
Construction of the headquarters building has already
begun. 10 will pool the Russian micro-clectronics
industry’s RAD offorts in materials development.
cyuipment desvlopment and process R&D.

its  own

The announcement of the project was made by
Anatoliv Andreey, Head of the State Commuitee on the
Defence Industry. The Russian Government is mecting
the entire set up cost but the companics involved.

which include all the major micro-clectronies tirms,
will contribute the staffing and ongoing support. In
total over 100 companies and rescarch institutes will be
involved.

The MIC was originally conceived as including
all the former Comecon countries. Now it is confined
to Russian companies and rescarch institutes. It
follows the mode!l of Sematech which coordinated the
cifort the US materials,  cquipment  and
semiconductor companies to develop a aext-generation
capability  across  the  total micro-clectronics
tood-chain. (Source: Etectronics Weekly.
2% July 1993)

of

Taiwan

Submicron Device Technology

The Taiwan 1C industry is now fairly mature,
with the leading firms producing 0.8-0.6 micron 1Cs.
ERSO's [Electronics Research and Service Organization|
submicron planis targeting 0.5 micron, for development
of 16 M DRAMs and 4 M SRAMs. Initial development
of 035 micron technology is st for 1994- 1995,
Scientists at the National Submicron Laboratory will
cooperate with Tsing Hua University professors and
several industrial firms in rescarch on 0.35-0.25 micron
device fabrication technologies.

This plan over the next three years will be
embodied in the following cight sub-plans in four
gencral arcas:

in the arca of multilaver metal interconnect
technology:

(1) Rescarch on application of selectine W-OVD
for submicron 1Cs;

2y Rescarch on dilfusion blocking favers (TiW
and TiN):

(3) Smoothing of submicron-deviee fabrication:

In the arca of deviee structure and fabrication
technologies:

(4) Usc of high-cnergy ion beam implantation
for ROM muasks;

{5) Rescarch on high-cacrgy ion beams lor
fabrication of 0.35-micron anti-diffused-
profile double- well CMOS devices,

() Rescarch on electron-beam direct wriling
for development of 0.35-0.25-micron 3.3-
volt-and-under deviees,

In the arca of polyverystalline St thin-film
transistors (TFT«)




(7) Application of  TFTs i high-denuny

SR:\\'\:

In the arca of St and StGe new materiaks and
device fabrication technologies:

(%) Use of CBE technique to rescaren Sioand
SiGe  amorphous  materials  growth  and
devclopmentof bipolar desices. Apphication
of ultra-thin amorphous films in monolithie
microwave [0S and digital 10,

Ncience  Counctl Monthiy.

(Sowrree: National

January 1'M3)

Chip desten, fabrication centre opens

The National Scicnce Council has established
Chip Dosign and Fabrication Centre, which formally
opened on 20 February 1993, The centre was built with
the following three objectives: chip fabrication realiza-
tion, technological examination and study. and techno-
logy development. Services will be open to all Taiwan
university and institute scientists and researchers, 1C
industry specialists, clectronies industry spectahists, and
cven representatives of foreign institutions. The centre
cquipped  with an ASIC [apphication-~pecific
integrated  circuit] database 1o encourage  domestic
1C designers to make use of the latest techniques.
(Source: National Council — Monthiv,
March 1993)
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Scienee

High-speed computing cenlre opens

The National Science Council's National High -
Speed Computing Centre, one of the five major nattonal

Laboratories,  formallv  opened  for  operations  on
12 February 19930 The  centre currently  has an
IBM ESO000 9600 supercomputer  (operaling - speed

exceeding 2 GFLOPS), a Convex C3%40 as a front-end
unit, praphics and
computers and workstations, Services provided by the
centre are as follows:

workstations, various  other

(1) Training and consultation;

(2) Inicrchange of knowledge and expericncee:

(3 Computational  chemistry and  molecular
simulation;

(3) Screntific visual calculations;

(3) Fluid mechanical caleulations;

(6) Distitbuted computing;

(7) Ad hoc supercomputer use; and
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{3y Publiching ot documents and other printed

products.
{Source: Natiema! Screntce Cotezetd Mongidyv, Narch 14453
United Kingdom

ECIF votes 1o meree with EEA

The British clectronies cquipment and clectronie
componenis industry s et to speak with one voree. At
it AGM.  the Indu~iry
Federation voted unanimousiy to dissolve the ECHE and
merge with the EEA o form a new trade assoctainen
for the clectronies industry. The new body. with more
than 300 members. will be called The Federation of the
Electronies Industry (FED. The next stage i~ tor the
members of ECIF to sien up lor the new Federation
The new Federation wall then become tully operational
on | January 1994 {(Sourcc:
14 July 1993)

LElectronie Components

Electronics Heeklv.

IT and clectronies top manufacturing table

The clectronices and information technology (11
sectors have won a glowing commendation from o
report which clims that the United Kingdom has few
world class companies.

The report. Made in Britam, A True State ot
Britain's Manufacturing Industry, also tarnishes the
"quality” image of BSIT50. which it says appears (o
make no difference 10 the quality ol practice or the
performance of a firm.

The report aims to create aneffective benchmark
upon which companies can test how well they match up
to the hest in the world. It chowed that companics
supplying  the 1T industry had  practices
performance 10.5 per cent better than the average.

ad

The depressing finding of the report, however,
was that just 2 per cent of British firms could be said to
he world cliass. The report, which was jointly carried
out by the IBM Consulting Group and the London
School of Economies, is the first part of an ongong
study into manufacturing.

Professor Chris Voss of the ESE said the analysis
was carried out by lindinge out which firms performed
well and which firms emploved the best methods,
While this pointed toa paliry 2 per cent of firms heing
world class, o promising large number of firms were
cline o being world cliass, he said.

Some of the more encouracing resulis came from
the  clectrical and sector - which  had
vood practices and performance. The 1T industry in

clectronics




particular came  in for praise for s
cmphasin on customers  and Increasing motes
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British semiconductor market booms

The ~emiconductor market in the United
Kingdom and the Republic of Irclind s set Tor a
9.1 per cent growth in 1993 and an additional
121 percent in '3 on top of 1992% figure of
120 per cent. Thi~ i the predicion of  the
Semiconaductor Manufacturers” Asocation (SMA), o
eroup within the Electronic Compenents Industry
Federation (see table on page 70),

The figures have been compiled from both the
21 membwers e the SMA and non-members through an
independent market analyst. Ray Ambrose of SGS
Thomson  Microclectronics and  chairman of  the
SMAN satistics commitice savs that the semi-
conductor industry has well and truly moved out of

recession.

The main market force is computer manufac-
turers who will buy 30 per ceat more semiconductors
than they did in 19920 The data processing market in
Britin and Ircland wiil be worth S1.500, this
being 41 percent of the total available  semi-
conductor market. (Reprinted with permission from
Semticontductor International - magazine,  June 1993,
Copyright 1993 by Cahners Publishing Co., Des Plaines,
.. USA)

United States of America

SEA mups out new poals for US chip
industry

In a competitive call-to-arms, the Semiconductor
Industry  Assocttion (SIA) has called for a major
revamp of US high tecnnology goals for the chipmaking
indusiry.

Among SIA's key poirts: no new burcaucracies
to exploit the technology. Instead, the SIA urges better
usc of existing high technology resources, in a recently-
released Whilte Paper.

The road map offers the US a way to carn
"maximum value” for its investment in chip R&D, the
report declares.

The detailed 15-yvear-plan was mapped out at an
SIA Semiconductor Technology Workshop in Irving,
Texas, 1t was hammercd out by 179 of the "top US

semiconductor technology experts” from  industry .
gorernment and the acadenie sweetor.

Koy points:

- Amproved couperation between chip makers,
their custormers and supplicns to cut ime - to-
markel:

- A commonly understosd view of technology
needs as the basis for improving US
development efforts:

- An industry and government focus on
collective technology needs:

- Support promising aew sdeas and inventions
through their commerctal development.

Goverament attention to “top-prionity acedy”
should be eacouraged. the SEA report abo declares.

The SIA road maps anticipate a 230- fold increase
in functional IC density over the next 15 years. The
conlerence focused on 11 technologies: chip design and
test, process integration, fithography, interconnects.
materials and bulk processes, environmental safety and
health, manufacturing systems. manufacturing facilities,
process device structure CAD. packaging. cquipment
design and modelling.

AL the conference. the SIA technology work
group identificd & "multitude” of technical obstacles that
could impact the plan.  Five. however. were termed
potential “show stoppers™

- Patterning, materialy and  processes  for
device struztures with dimensions  below
0.25um:

- FElectrical interconnections, both on and off

the chip:
- Electrical test - time, cost and capability;

- Design, modelling and simulation capability
for all clements of 1C technology; and

- Software capability, availability and quality.

If these five show stoppers are not resolved, the
report maintains, the rate of progress will be slowed. In
the extreme, the work group cautions, failure to
overcome these obstacles will stop progress completely.
(Reprinted  with  permission from  Semiconductor
International magazine, Mav 1993, Copyright 1993 by
Cahners Publishing Co., Des Plaines, IL, USA)




Tablk 1.U_K. and Eirce Market
Millions of S, (Values all converted at $1.38 = £1)
19N} 1M o2 1ua3 1994 fuas

Discretes:

Vilue 363 335 337 373 R 1) BTN

Growth -7.8% [ 3.4 4.7 4.5
1Cs: 1,792

Value 1838 2165 2032 2080 3163

Growth 2.5% 178 210 13.2% 6.2
Total:

Value 2157 2173 23822 3.003 3.370 3.571

Growth 0.7 16177 19.2 12177 (iR

VIIL AUTOMATION

Tokvo  Institute__of _technolopy  rescarchers
develop micro-robot

The rescarch group  led by Professors
Iwao Havashi and Nobuvuki Iwazuke at the Precision
Technology Rescarch Centre of Tokvo Institute oi
Technology and Kanser Engincering has developed a
miniaturc robot which moves frecly inside a small tube.
It is expected to be used as an inspection robot in small
gas lines and water pipes in houses.  Other tvpes of
robots have been used in sewer pipes of ovco 150 mm
in diameter. but this robot makes it possible for the first
time to inspect tubings not only as small as 20 1o 30 mm
in diameter but with bends, 90 degree elbows and U~
shuped turns,

The robot consists of three sets of rubber tyres
made of O-rings, which are pressed against the inncr
surface of the tubing by torsion coil spring and support
the main body at three points. Each axie is installed it
anangle in the direction of movement. When power is
transmitted from outside through a shafi, the tyres and
main body move in spiral Tashion inside the pipes. It
can also move backwards. The design s kept simple by
separating the main body from the motor. When snake
wires or tubes are used as a shaft, the robot can move
inside a bent tubing.

Assistant Professor Havashi and his rescarch
group connccted two robots of 6.5 mm diameter tyres
and 25 mm diameter main body, and succeeded in
moving them inside a 3 mm diameter (by 800 mm
long) tubing at a speed of 30 mm;see.

The robot measures 25 mm in diamcter because
it wits made from parts that are readily available on the
market.  According to the rescarch group, it can he
made smaller with proper parts 1o it in a 20 mm

dinmeter tubing. Equipped with CCD (charge coupled
device) cameras. it could be used for inspec-
tions. cleaning  and  other  tasks. (Source:
Nilion Kogvo Shimbun, 26 March 113)

IX. STANDARDIZATION AND LEGISLATION

Standardization

PC challenge for NEC

NECs dominance of the Japanese PC market is
under threatas the IBM - Microsolt Intel standard makes
its most determined cffort vet 1 establish itself as the
new standard in Japan. NEC has 50 per cent of the
Japaaese PC market with its PC-9S00 series. However,
this could fall to a powcerlul combination of a new
operating system from Microsoft called DOS V| which
allows IBM PCs to run Japancese sottware: Microsoft's
nes Japanese version of Windows; and the endorsement
of Fujitsu and Toshiba who are pushing to make
DOS V' the new standard with o range of PC-
compatibles. (Source: Heekly,
27 October 1993)

Electronics

JAMA'S CAD data exchange standards

The  Japan  Automobile Manufacturers
Assoctation JAMA) has creatcd JAMA - 1S as its version
of 1GES, the CAD data exchange standard created by
the US Standards Association. In carly 1994, 13 auto
manufacturers will begin using JAMA-IS for data
conversion between differing CAD systems,

This development will make it casy for data
cxchange betweensecond- andthird- tier manufacturers
and it will improve the environment. in terms of CAD
systems, for the incrcased number of transactions
crossing keiretsu lines,




The scope of JAMA-IS specifications is limiated
1o the clements of shape, such as curved surlaces and
curved lines. which are most important in representing
@ car. AU this point, JAMA-IS detines 20 out of
24 entities {clements going into the construction of a
diagram). 1t does not include clements of drafting and
drawing such as length, Paradoxically, if JAMA et
uniform standards for entering fength. that would make
failed dati exchanges casier. This iy because the US
Standards Associatton and Japan Industrial Siandards
dilfer.

Companies are currently anguishing over the
exchange of shape data. Since second- and third- tier
parts manulacturers cannot effectively obtain shape
data, the quality of pattern dies made from prototype
model and CAD data i worsening, COSE IRCTeases
become fikely, and it is difficuit to meet dates for quick
delivery. Behind the establishment of JAMA-1Sis - on
the data receiving side - a strong demand from the
cooperating companies for expanding the range of
companics they do business with. This also appeals to
the auto manufacturers because it will help them o
obtain high-quality parts in a short time.

A~ domestic auto manutacturers expand their
overseas  production they  are  expanding  their
transactions  with  forcign  parts  manufacturers.
Accordingly, in the acar future JAMA will begin
considerirg data exchangeability with the German
atitomobile industry assoctation (VDAY VDA has its
own standards for the use of IGES,

STEP. an international standard promoted by the
International Organization for Standardization (180), i~
another important development related to CAD data
exchange standards. JAMA iy investigating its response
10 STEP since STEP is very likely 10 become an
international standard. However, JAMA has created
JAMAC-IS because JAMA believe that data exchange
using TGES will he the mainstream method around the
vear 2000, (Source: Nikkan Kogvo Shimbun, 22 July
1993)

AIST preparing JIS standards for STEP data
exchange standards

In conjunction with an anticipated 1993 esta-
blischment by the fnternational Organization for Stan-
dardization (150) of STEP, an international standard for
smaooth exchanvee of data between differing CAD- CAM
fcomputer-aided design and manufacturing) systems,
MITES Agencey of Industrial Science and Technology
has begun preparing a proposal for Japan Industrial
Standards (J1S). The plan is for two out of twelve of
the STEP'S draft regulations to he established within JIS
by mid- 1994, This includes the regulation about using,
the EXPRESS language for describing product dita. Tt
v oexpected  that design data exchange between
companics will become more efficient if data exchange
hetween differing machines becomes possible.

The regulstions established by the ISO with the
first version of STEP wil! be used tor the exchanye -
between differing systems - of  two-dimensional
drawing information for products such as automobiles
and ships.  The regulations will include 12 points
concerning items such as data description and drawings.

Recently  the  Nippon  Computer  Graphies
Assoctation began dralting & proposal concerming the
two reeulations on points such as deseriptive language
{or product data. This draft proposal will be amended
by the Japan Industrial Standards Insttute, an advisory
organ of the MITI Minister. and then established as a
Japan Industrial Standard in mid- 1994, It is thought
that a dralt proposal for an additional wix regulations
will be undertaken in FY94.

Currently, CAD CAM systems are spreading
inside corporations, but there are many types of
systems, and data exchange between different systems
is difficult.  This is why 20 nations (including the
United States, England and Japan) are promoting in the
ISO's deliberations for the establishment of international
standards for data exchange. AIST's creation for Japan
Industrial Standards is abo part of this movement.
(Source: Nikkan Kogvo Shimbun, 22 July 1993)

New standard for abbreviations

The third cdition of 18O 4 Information and
Jdocumentation - Rules for the abbreviation of ttle
words and titles of publications has been published in
draft form by the International Organization for
Standardization (150).

The rules contained in the stundard. which s also
published in French, are applicable to the abbreviations
of the titles of serials and, if aporopriste, of non-serial
publications.  They are intended to guide and assist
authors, cditors, librarians and others working in
various ficlds of information transfer in preparing
unambiguous sbbreviations for the titles of publications
cited. for cxample, in footaotes, references and

bibliographices.

For further imformation, contact IS0, Caw
postale 36, CH-1211 Geneva 20, Switzerland.

SEMI standards aligned to national technology
roadmap

The Standards Group at SEMI (Semiconductor
Fquipment and Materials International) has realigned its
clforts 1o better mesh with the Nutionai Technology
Roadmap  developed  carlier this year by the
Ssemiconducior Industry Association. A draft of the
SEMI Standards Group Rouwdmap for the nest five
vears should be available soon.

The task of aligning the SEMI standards with the
National Roadmap was the focus of an intensive four-




day planning mecting in May 1993, where standards
committee volunteers from SEMI member companies,
IBM, National Semiconductor. NCR Corp., Intel. AMD
and the National Institute of Standards and Technology.,
ATAT  Microclectronies,  Texas  Instruments  and
11 volunteers from SEMATECH met to review every
past. present and developing standard.  From that
mecting. kev industry drivers were identified. and the
challenges  facing  cach  Standards  Division  were
established.

Efficicncy. reliability and environmertal safety
and health issues are now driving the development of
standards. In a recently released report, SEMI said that
through its standards efforts. semiconductor manufac-
turers around the world are working with supphers to
bring down the cost of purchase and cost of ownership
(COO) of equipment through industry - wide standards.
Mostaspects of the SEMI standards programme are now
addressing COO in one form or another.

After COO. SEMI says software modelling of the
virtual fab will be the second driver for the long-term
development of SEMI standards. The goal is simple:
software  simulations  will  cnable  semiconductor
manufactures to evaluat- fab designs, process recipes,
materials  substitutions and  flexible manulacturing
aliernatives before breaking ground on an expensive
facility. After the facility is built, software modelling
will provide optimum performance data the computer-
integrated manulacturing (CIM) factory control system
can use to enhance the performance in real-time.

The standards required o link the virtual fab
with the actual fab are far from simple, however
Standards must be created  to model cquipment,
processes, materials and the facility itself. A common
software simulation language must allow the virtual fab
simulation svstem to link library data on optimum
performance characteristics with real data coming from
the fab's CIM svstem. Many participants believe it s
unlikely such a matrix could be created before the
vear 2000,

The development of materials standards within
cuch division include waler specifications, wet and dry
chemicals, pases, packaging materials and materials used
in facility construction.  Current standards deal with
mechanical,  chemical,  clectrical,  ervstallographic.
surface and other propertics of cach material. SEMI
reports that future directions will build on present
activitics and cxpand to investizate new materials and
new  metrology  technologies  needed  for smaller
geometries to advance integrated circuit performance
and technology. The higgest burdle to overcome, savs
SEMI., will he the Tack of standards for diagnostics and
metrology.  These will be required to determine the
effect of purity on vield. Close relationships between
materiabs suppiicrs and semiconductor manufacturers
must be forged 1o develop these essential standards and
provide the technological capability before it is needed.

Current standards development work i~ intended
to mintmize bustness interrupts. Emplovee relationsand
cducation are becoming an important part of thi
process to ensure these standards are not created ina
vacuum and are adopted in a umely tashion. Future
standards work will strive towards a process 1o “desien
for the environment”. At the present time, standards
are being developed 1o reduce emissions o the air und
water, exhaust of chemicals and noise. Future goals
will press the industry to further minimize these
and expand  cfforts  to reduce  ihe
covironmental impact from consumers and conserve

CMISSIONs

resources o minimize environmental impact. To mect
these objectives, the current standards programme will
expand to include the participation of environmental
professionals.

The key o improving the COO by comparing a
fab’s optimum performance (the “virtual fab” model) to
its actual cfficiency level is metrology, SEMI savs
Metrology is an arca that will require much more
emphasis and  coordination to develop  standards,
because true metrology standards must cross several
disciplines by evaluating both materials and equipment
performance  and  interaction. (Extracted  with
permission from Semiconductor International magazine,
October 1993, Copyright 1993 by Cahners Publishing
Co.. Des Plaines, 11, USA)

Legislation

INTERNET pets a boost

Users of INTERNET will be pleased 1o know
that the higher-~ducation computing otficials and the
telephone companies in the United States have reached
a compromise on fegislation that could affect the tuture
of the INTERNET.

Both these groups have endorsed a il which the
US House Science Subcommitice approved in carly
June 1993, that is intended to help the INTERNET
grow into a national information infrastructure linking
all homes, schools, businesses, and hospitals. Creating
such a web of networks s a goal of the Clinton
Administration.

Copies of the Bill. known as the National
Information Infrastructure Act ol 1993, are available
from the Superintendent of Documents in Washington,
D.C. Excerpts are contained in the Clironicle of higher
education, 23 Junce 1993, beginging on page ATS.

First patent for “plowing” silicon

A Duke University professor, Ulrich Goescle.
has obtained what he helieves is the first US patent
covering glowing porous silicon, & material which -
unlike normal silicon - can consert clechieity inio
visible light. More than 100 different rescarch proups
are now studying the Tight - emitiing propertics of porous




silicon. which has potential apphcations i lasers,
optoclectronics and colour displays.

Goosele Pas patented potential uses of porous
«licon in semiconductor appiications owing o its
increased band gap. Porous silicon™s increased band gap
and s light-emitting ability at room temperatures were
first deseribed in RX) and 1991 in Applicd Physics
Letters.

A major barrier toany widespread applicaiion of
porous silicon s the ack of a reliable clectrical sohd
stite contact to keep the porous silicon glowing. Now.
scieatists typically make glowing porous silicon by
bathing small picces of normal silicon in hydrofluoric
acid while using an clectric current te control the degree
of acid ctehing. However, once the devices are made,
rescarchers have found that the small holes where light
cmission occurs arc oo small to connect 10 a power
source with standard electrical contacts and get efficient
Bizht outputs. As a results scientists hike Goesele now
must usc conducting liquid clectrolytes, sech as acetic
acid. 1o penctrate the holes and serve as contacts.,
U nlortunately . the clectrohvies quickly form oxides with
the silicon. which blocks the flow of current: the glow
<buts down within minutes. (Reprinted with permission
{rom Semiconductor Iiternational magazine. May 1993,
Copuright 1993 by Cahners Publishing Co. Des Plaines.
.. USA\)

Computer programs and copyright

To settle debates about copyright and harmonize
the law reparding the copying of computer programs a
Statutory Instrument came into loree on 1 January 1993
amending the previous faws on this subject. New
permissions include some important ones which cannot

he overruled by contract:

o Back-up copies:

2. Decompilation” or consersion of 4 program
languaee from lower to higher Tevel:

3 Copving or adaptation:

4 U of Tany device or meansy” Lo study,
nhserve or test o program Cinorder (o

understand the ideas and principles which
underlic any clement of the program”

Naturallv, a0 user may oot mahe copies or
adaptation. otherwise than as o result of the abose
permissions or a contractual permission. The new
provisions should now allow computer science legally to
grow and develop via the cross- fertilization of idcas in
dimikar fashion o other disciplines. (Aslib Information.
Vol 21, No 4, Apnl 1993)

3
's

A guestion of divided rovalties

Nobody knows who will profit f[rom patents
corering the emerging standards of digital video unuil
new cquipment goes on sale. and patent holders make
their rovalty claims. Makers of products such as
video CDs might have 1o pay new rovaltios en patents
filed decades ago which they never knew existed - a
repley of what happened with audio CDs.

Digital video signals contain so much information
that they have o be compresed. leaving enly exential
information. before consumer equipment can handle
them. The Full Motion Video (FMV) compression
sandard was recently agreed by the Motion Picture
Expert Group (MPEG) of the International Standards
Organization  (I1S0).  representing and
manulacturers. and the International Electrotechnical
Under rules Taid down by IS0, all the
negotiators had to dec are their interest in the relevant

rescarchers
Commisston.

patents. This stops someone promoting an idea. then
surprising the industry with a royalties claim.

But MPEG coordinator Leonardo Chiarizhione
admits that nobody can hnow which patents will be
cffective until the products go on sale and claims for
rovaltios roll in. The video compression technology on
which FMV relies builds on work covered by patents
filed over many vears, often by inveniors and
companics not represented at MPEG mectings.

Ten vears ago. when Philips and Sony developed
the audio €D, the two companies pooled their patents
an optical technology, and sold licences to companics
which wanted to make CD plavers and press dises. But
five vears Later, DiscoVision Associates of California
and the Optical Recording Corporation of Toronto
found they could claim rovalties for patents which were
not included in the Philips licence pool. Mow
manultacturers have now paid up. (This tirst appeared
in New Scientist. London, 28 August 1993 the weekly
review of science and technology )

X. RECENT PUBLICATIONS

Alternative treatios avatlable

The 46 documents developed as part ol the
Alternative Trealy the United  Nations
Conference on Environment aad Development, held in
Rio de Janciro in June 1992, are now available in book
form. with an introductory  section outlining the

process

hackground 1o the process, The fufl texi of the book i
abo avaikible on disk in a choice of formats. English,
French, Spanish and Portuguese sersions are available
as a new, scarchable, full-text database, which inzgludes
all the Rioagreements and alternative treaties, plus the
Women's Action Agenda 21 For more information,




and  detaih ol prices, Da 71 Bao,
Svacreistic Communications, Friendly Green Cottage.
Nr. Edeabridee. Kent TNS 7TDUL UK.
~33 32-350331 Fax: =34 525 4050049,

contacl:

Cowden,
Tel:

Telecom teems clanficd

If ever a ficld was overfoaded with jargon,
busrwards, and TEAs, that hicld
communications.  So it is that a new “Glossary of
Enterprise Networks & Telecommuaications Acronyms

v clectronie

& Terms for Users™ is particularly welcome.

Containing more than 36600 entries, the glnsary
in carclul when dealing with multiple meanings.
Under AA, for example. it savss “Active Agent is a PC
runming an unaticnded program, which i normaldly
given the task of cither monitoring for exceptional tasks
or performing character or format swaps, backups, or
delivery of  wide Ala, Abort
Acknowledpe  of Session PDUL abo, Application
Association: alo, RS- 232 Frame Ground circuit, Pin 17

arca mail, et

A single copy sells for 3995, but discounts
reduce that price to $3495 cach for two copies 1o as
hittle as SOO5 cach for 101 or more. TLAs, Tor those
have vet met the term, are three-letier
acromvms. Contact:  Information Catekeepers Ine.,
214 Harsard Ave., Boston, MA 02134; Tel: 617-232-
3UEL: Toil-frees SON-323- 1083 Fax 617-734-8502,

who not

UNESCO databises on CD-ROM

The 1993 cdition of the UNESCO Databases
CD-ROM, giving access 1o 96,000 hibliographic
references, is now available. Databases contained on the
disk are as follows:

UNESBIB UNESCO documents and publications

AILS Worldwide Diterature on preventive
cducation against AIDS

DARE Institutions, periodicals and spectalists
in the social sciences

ENERGY Institutions, periodicals and specialists

in social sciences

JAUDOC Worldwide  literature on higher
cducation

IBEDOCS Worldwide  hterature on education
(planning, Merature, innovations )

1COMMOS Muscums, monuments and sites

ISISDIF National  distributors of - Micro
CDS SIS woftware

UNESDATA  UNESCO databases

.74 -

UNESIS UNESCO  Regronal Ottices

Information Seryvices

The disk runs on o PO -compatible micro-
computer (cquipped with o CD-ROM reader)y with
630K RAM. Software required is Micro CDS IMS plus
HEURISKO interlace.

The CD-RON. which s updated annuadhv, s
avattlable from UNESCO sales aeents, o, in cise of
ditticulty . dircethy from the UNESCO Publishing and
Sales place  Fontenoy,
U7 NP France (Fax: -33 14273 30 07).

Division, 7. TSI Pans,

Optical disks in hibraries

Increasingly common in business, and seen as
having grcai potential for Iibrares, optical  disk
technology s sull under-used. A new report. Oprical
disk technology and Furopean libraries. s a study of
user wnd technical requirements, published by Bowker
Saur. Authors Marc Fresko and Lynne Brindley based
it on a report prepared for the Commisston of the
European  Communities,
Telecommunications,

Dircctorate - General
Information  Industrics  and
Innovations, as part of the preparatory actions for the
librarics programme.

The report concentrates on the technological
arcas of scanning. encoding and ~torage, access and
retricval.  Librarians from 12 Evropean hibraries
contributed to the report by commenting ona the exient
of optical disk usape as well as related issues such s
hibrary skills, the suitability of library materials for
optical disks, handling and storage, joint ventures,
benefits and constraints.

Five potential scenarios deseribe wavs in which
libraries can exploit optical disk svstems preductineds
and cfficiently.  The authors abo consider how the
technology might be extended 1o cover other situations,
recommending appropnate technologies in cach e,
The report (ISBN 185793 002 4), published in 1993,
costs £35

Library of Congress and the INTERNET

Users of the INTERNET can now gain access o
the Automated Information Files of the USA'S Library
of Conpress. The files, which have been availible over
the INTERNET since April 1993,
2% million records.

conlsin - over

The files to be offered by the Library include afl
LOMARC (Machine Readable Cataloguing)  files;
copyright files from 1978 to the present; public policy
citations, from 1976 to the present; and federal bill
status files, Both the technical procesing, cataloguing
syafem (MUMS) and the reference retrieval system
(SCORPIO) will be avaitable for scarching over the
INTERNET.




For more inlormation. contact Crae D'Oege,
Library ot Congress, Washington, DO 20541, USA,

(Tel: -1-202-707-0189)

African Index Medicus

Initial steps have been taken towards the launch
of an Index o0 African Health  Literature  and

Information Sources. The project was initiated by the
Assoctation tor Health Information and Libraries in
Aldrica (AHILA) at a recent mecting in Acera, Ghara,
attended by AHILA Committee Members. pilot site
librartans from Ghana, Kenva, Nigerta, Zambia and
Zimbabwe, as well as technical support staft from the
World Health Organization (WHO).

The Atrican Index Medicus, as the work is to be
entitked. will cventually cover bibliographic sources, and
contain databases on information 2xperts and centres of
excellence in health-related arcas of African countries.

The project. which will be  decentralized.
includes the creation of hibliographic records of local
health matertals ai national fevel, using the CDSIISIS
software. These will be merged with records on health
in Africa cmanating from international sources, such as
WHO'S WHOLIS and POPLINE.

The project is receiving technical support from
the Library of the WHO Regional Oftice for Alrica.
Trainine and procedures manuals are being finalized.
and on-site training of data-input saff in Ghana,
Komva and Zambia s expected to start in the near
Tuture.

Although the project is snll at an embrvonic
stage, and as vet fimited 10 anelophone countrics, it is
hoped that the end ot 1993 will see the birth of
tanathle pilot project. Inthe future, it is hoped that the
Atrican Indoy Moedicus can be added o exinting €D-
RONT

Further support, in terms of data as well as
tinance. would be welcomed from other instbitutions.
More information on the project is available from
Ma Lucilda Hunter, President of AHHLA and Librarian
ol WHO  Remonal Otfice Africa. BP o,
Brazzaville, Conpao,

the for

Using advanced Teatures ef Micro CDS 1SS

Since the 1985 Lauach, by the United Nations
I ducationsl. Scentitic and Cultural - Organization
(UNESCO), the first version DS SIS
nucrocomputer, the soltware has been introduced ina

ol of on

Liree number ot ibrarics and information services (over
U users were registered h)’ UNESCO in 1992).

The soceess of Micro CDS ISIS s due o the
redatively dow investment involved (the software s

available free ol charpe, and operates on small

microcompuicers), but alo to  the possibility 1t
offers of designing complex  databases and  using
powerful  data procedures  with  limited

trawning.

retricval

A euidebook, prepared by Zbigniew M_Nowicki
in collaboration with the Trade Information Service of
the International Trade Centre ITCO)UNCTAD GATT,
presents new features of Micro CDSISIS. covering
introduced in 23 and 30,
Version 3.0 was launched in Mayv 1992, and has possible
Local Arca Network (LAN) applications.

innovations versions

Entitled How to wilize advanced features of
MicroCDS 1818 . the gutdebook is addressed to readers
who are alrcady familiar with basie functions of the
package. and aims to provide them with information on
advanced  features, currently  available  within  the
package. that increase the scope of its applications and
improve its user- friendliness. The most powerful new
feature is the CDSISIS PASCAL lucihity, enabling the
user to extend the standard options offered by the
package with new functions adjusted for a particular
apphication.

For further information. contact Mr. Bernard
Ancel. Chiel, Trade Information  Service, 1TC
UNCTAD GATT, Palais des Nations, 1211 Geneva 10,
Switzerland.

Industrial Development Abstracts now

on diskette

Subsets  of  Industrial Development Abstracts
(1D ;. a machine-readable source of information on
United Nations Industrial Development Organization
(UNIDO) activities on industrialization in developing
countrics, are now available on disketie,

The IDA database contains over 200000 fully

indesed records of UNIDO documentation. Ttincludes
deseriptions ol major UNIDO studies and reports,
publications in series and selected articies; reports and
proceedings ol expert working groups, workshops and
seminars; internal studies; and reports refated 1o UNIDO)
technical assistance activities. The time-frame is trom
1963 10 the present dav. New entries are added cach
month.
The dotabase is maintiined  on UNIDO'S
mainframe computer, at the Organization’s headguarters
in Vienna, Austria. Sclections of records can now be
obtained. together with menu-driven scarch software,
on diskette for use on POy,

Subscts are available for the follo g indusirial
Electronics, clectrical industry; Leather and
leather products; Building materials, coment, ceramics;
Industrial manpower training; Wood and wood products;
Testiles and wearing apparcl fron and steel, non-
Pctrochemicals,

weelors,

ferrous metils, chemicals;  Food




processing: Fertilizers: Environment: Pharmaceuticals:
Capital goods, machinery.

Each suhset contains approximately 6l records
and costs USS 35 (USS 23 for orders from developing
countrics and Eastern Europe).

To  order,
contact: Chiel,

or for [further information.

Industrial and  Technological
Information  Section. UNIDO,  P.O. Box 300,
A-1400 Vienna., Austria.  Tel: —331-211-31-5211L%
Fax: +331-23-07-584; E-mail addresses: GE QUICK
COMM:  AAQUOLIB e UNIDO.EARN:PKEGH
«r UNIDO L bitnet.

Crime and justice update

Surves results published

The United Nations Economic and  Social
Council, in resolution acknowledged  the
importance of the United Nations surveys of crime
trends, operations of criminal justice systems and crime
prevention strategies, and called for their continuation
and improvement.

Accordingly, the Secretariat issued a technical
publication entitled  Trends in crime and  criminal
Justice, 1970-1985, in the context of socio-cconomic
change: results of the second United Nations survey of
crime trends, operations of criminal justice svstems and
crime prevention strategies. Results of the third survey
have now also been published.

In addition, the data from all the surveys,
covering 17 vears starting with 1970, arc available on
diskette, free of charge. from the United Nations Crime
Prevention and Criminal Justice Branch.,
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UNBIS country_proliles on crime and justice

The United Nations Bibliographical Information
System (UNBIS) of the Dag Hammarskjold Library has
created new country profiles on crime and justice in an
clectronic fornat. The profiles e to be updated
periodicaily. with the assistance of the United Nations
crime prevention and criminal justice institutes.

Computerized network on crime and justice

The computerized United Nations Crime and
Justice  Information  Network  (UNCJIN), - which
provides substantive databases on crime-related issues,
as well as an clectronic mail facility, s stifl betng
developed.  Pending the plannad transfer of the
management of UNCIIN services from the State
University of New York at Albany. to the Crime
Prevention and Criminal Justice Branch, UNCHXN
expanded its operational reach to more than 200 new
members connecied to it through the INTERNET, in
addition 1o more than 60 on the Telecommunications
Cooperative Network.

Information source:  Economic and  Social
Council; Report of the Scerctary-General: Social
Development: Progress made in the implementation of
Economic and Social Council
E. 1993/ 10.

resolution

Library to send books on screen

Documents in the British Library in the
United Kingdom will be available to readers allover the
world at the touch of a computer key by the year 2000.
Once the sophisticated remote access technology is in
placc, the aim will be to deliver six million items a year
to people in their homes or offices screen to screen,




VIRTUAL REALITY: AN EMERGING
TECHNOLOGY

Dr. B. Bowonder*

INTRODUCTION

trtual reality 1s an emerging computer technology.
thich has cnormous potential in engincering. medi-
cing cducation and war. Itis likely to revolutioruze the way
we design and engincer new products and services. 1
Sutherland in 1965 suggested the use of “ulumate display”
as the ultimate form of interaction between human aid
machine j1}. M. Krueger termed this as "anificial rcality”
and denotes the technology by which everything one
perceives is generated by a computer that responds to
movements with sights and sounds designed to make one
think ong is in another world [2]. In the last two years this
technology has become a major product conceptualization
and product visualization technology. According to a US
Congressional Heanng of the Sub-committee on Science.
Technology and Space. this new development incomputer
technology promiscs to revolutiomze the way we use
computers. namely

¢ the way we design new products
¢ the way we teach our children and
o the way we spend our free time [3).

It has the potenual to charge design and engincering
practices. This article gives an overview of this technol-
ogy and its imponance 1o developing countries, though
most of the present uses are tn developed countrics.

WHAT IS VIRTUAL REALITY

Vinual reality is abreakthroughtechnology that allows
onc to step through the computer screen into a three
dimensional antificial world enabling one to look around,
move around and interact within computer worlds [4].
Virtual reality is no lenger limited to scientific rescarch
centres. Desktop Virtual Reality computers present the
basic building blocks for designing a v rual reality system
using a desktop personal corputer. Tha: realization of this
technology has been made possible through a number of
new technologics such as

e rcal timec image generation systems

*BEL Profcssor on Technology Management Administra-
tive Staff College of India Bella Vista, Hyderabad - 500
049, India

The views cxpressed in this paper are the individual opin-
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* head mounted display devices
o hecad tracking svstems. ctc.

With the fantastic possibilitics and the promise of wide
scale availability. virtual reality technology has been used
in a wide vanety of applications covenng design. cngi-
neering, education, entertainment. medicine, training, ctc.
In 1993, vinual reality was used for design in a large
number of tndustnes making virtual reality a real tool for
rapid product rcalization in the competitive context.

VIRTUAL REALITY TECHNOLOGY

Vmu:d reality isa technology for generating animmer-
sive expenence in which participants wear tracked.
head mounted displays. view stereoscopic tmages. listen
to 3D sounds and are free to explore and interact within a
three dimensional werld. The three elements of virtual
rcality technolecgy are

o Effectors: Kind of hardware that permits the expe-
ricnce of flying over hills, or moving and rearrang-
ing objects in a virtual room.

¢ Reality cngine. The computer system and external
hardware such as sound synthesizing equipment,
that supply cffectors with the necessary sensory
information.

o  Application softwarc: This software describes the
context of the simulation its dynamics, structurc
and the laws of intcractionbetween objects and the
uscr.

Vinual rcality, or cyberspace technology, takes alternate
reality a step further by intoducing a computer as a
mediator or imagination cnhancer. There are two types of
virtual reality, namely immersive or desktop. A typical
virtual reality system consists of (a) one or more input
devices such as a jos stick. a steering wheel or a vody
narness, (b) several forms of output (such as light, seund
and pressurc) and a computer to manage all the data For
example, you may be sitting in the control room of a stecl
plant with your hands on the control panel, staring straight
ahcad at a computer pancl as though sceing the steel
mclting furnance starting and providing liquid metal and
lcading to rolled products. using glove inputs as though
you were operating the stezl melting furnace.

The main virtual reality products arc:




e Glove input devices: These usc clectronics to
scnsc the position and onentation of the hand
weanng it As the hand moves around in three
dimensional space, the glove sends a strcam of
clectronic datato the computer in the form of three
dimensional coordinates. The computer then uses
the data 1o manipulate the object on the display.
Figure 1 shows a typical glove input device.

¢ Hcad mounted displays: The most effective vir-
tual reality input device is the head mounted dis-
play (HMD). This device. which can handle both
the input and outside aspects of vintual reality . fits
over the user’s head like a helmet. The head
mounted display monitors the side and up and
down head movements. and sends a corresponding
strcam of data to the computer about its position.
The computer uses this data o generate sterco
images of the virtual world. The sterco tmages arc
then sent to the pair of miniatunzed displays that
arc an integral part cf the head mounted display
Because the stereo images arc synchronized with
head movements, the efiect can be quite realistic,
giving the impression of actually moving about in
a virtual world. The head mounted displays also
stimulate auditory sense through its sterco head
phenes. giving cues about the source and dircction
of the suund by presenting the sound to onc car a
split second before the other. The head mounted
dicplays also monitor head movements. feeding a
stream of data to thc computer about the head's
position and oricntation in three dimensional
space. The computer in turn adjusts the display on
the HMD, resulting in visual stimulation that is
synchronized with the hcad movements. Head
mounted displavs contain monitors for cach cye
that gencrate stereo images.

¢ Bodytracing devices: These are small spatial po-
sitioning devices with multiple, six degree of frece-
dom scnsors

Figue 2 gives the clements of virtual reality system [1].
Vintual Reality devices allows onc to sce, hear, feel and
interact with real or abstract data of the computer gener-
ated modcls. Figure 3 gives a schematic diagram of a
comprchensive virtual reality environment [4].

APPLICATIONS

he vanious clements of virtual reality (VR) tools

allows onc to see (visual displays). hear (audio sys-
tems), feel (force feedback devices) and position onesclf
inavintual environment. Some of the emerging applica-
tions of VR technology are examined in this section

Design: Conventional computer aided design systems
replaced the drawing board. with TV monitors allowing
us to generate the same two dimenisional projection as the
first dmv.ings. Through the usc of VR 1t will be possible
to cxpericnce three dimensinnal objects by walking
around them and feeling them if they arc small cnough, or
walking insidc them or amongst them if they arc largc,
such as buildings [5] Virtual design provides the ability

.

to design products 1nteractively, long before they exist in
the real world. The main advantage of using virtual reality
for des:gning and shaping objects is the ability 10 expen-
ence other attributes of the objects. not only the visual
oncs. The potential for virtual reality in design work is
cnormous. Engincers who would like to wodk on a com-
puter screen could actually cnter their product and once
inside the computer model. they could check forergonom-
ics, move parts from onc place to another and witness
vanious lests and analvses as part of the device. Expensive
and ume consuming mock ups can be climinated. with the
virtual modcl being uscd to check that pants fit. Bocing is
using virtuai rcality in design [6]. Sun Microsystems has
ntrodued a virtual holographic workstation, which al-
lows users 10 view three dimensional images that mov e as
their heads tum. or they bend down to look under the
image.

Apant from mechanical design. in drug design vintual
reality is proving to be very cost cffective and time saving.
VR can be used in determining how a molecule fits into a
receptor site of a protein cnzyme. Stress patterns around
objects can be visualized. flow pattern of gascs can be
shown, the accoustics of buildings can be experienced. the
cffects of lighting can be visualized and many other fea-
tures important to design can be expressed in a form
amerable for interactive design Using VR, manufacturers
arc moving over to the artificial three dimensional world
forhelpindesigmng new products. Caterpillar (USA). has
been able to design cabs for loaders and w heeled shovels
(carthmoving equipment) in about one week in contrast to
the traditional cycle time of six months to onc vear [7].
Virtual reality is being used by a number of firms for
design. Table 1 gives a sclected list of applications of
virtual reality in design. Design analysis and venfication
can be performed on the computer in real time with
interactive modelling using these approaches.

Prototyping: Prototyping using virtual reality helps de-
signers (o virtually sce the manufactuning process. The
virtual prototyping promiscs to bring together the design
engincer ard the manufacturing engincer. Virtual proto-
typing allows firms to fabricate real pants for shont pro-
duction runs with the case of printing out an engincering
diagram_From a wire framic skelton that the designer can
stretch and bend. twist and shape, a rough form is crafied
Then the pants are given a skin and smoothed with a
surface modeler or converted to sohds with more trads-
tional three dimensional computer aided design tools. The
tools will eventually be available by speech command or
whatever interface the designer voants. Virtual prototy p-
ing. allows for the reduction of design to manufactuning
cvcle time and also allows a varicty of prototypes to be
made quickly. thereby allowing firme ¢~ hav- " hernew
product introduction rate and sho: - i 2 con-
ceptualize and introduce new prov . e first
major commercial apphcations of v v reality wehnol-
ogy was by Matsushita Electric, Japan. to provide a \ir-
tual Dcciston Support Svstem (VDSS) (o
conceptalizing a kitchen 8] The svstein has been de-
signed to allow customers (o design a kitchen based on
over 30,000 products This system allows the customer to
sketch out the shape, size and structure of the present
kuchenand then to remodel and select the new apphiances,




floor. ules. shelves. cabinets. colour, curtains and to have
floor plans and countertops. The interactive nature of
virtual reality provides for quick customer feedback. Hos-
pitals and industnal {avouts arc also being reconstructed
using virtual reahty tools Viral prototvping has im-
mense potential in designing and constructing buildings,
bndge design. d=sign of space stations. cars. ovens. sports
cquipment, acroplancs, telephones, washing machines,
camers. elc.

Training: The most valuable apphcation of vintual reality
1S 10 trRining operators to manipulate complex cquipment.
simulate real hfe sttuations and hazardous environments
191 Vinual reality facilitates the trining environment.
cspecially in the following applications:

e situations in which traming mistakes arc costly

e situations tn which the necessany environment
cannot b2 expencenced 1n the real world

e designing interfaces that are sensible and can cas-
ilv be manipulated

e making traimng situations real
e :o make the imperceptible perceptible.

Vinual reality simulators arc the most commonly used
application scgment today. Mitsubishi Heavy Industry
Co. has manufacturcd an active type simulator for fighter
aircraft. Simulation 1s among the most successful real
world applicauons of virual reality. VR allows pilots and
soldicrs to take part in *Virtual War'. NASA’s Houston
space centre started training astronauts for a mission to
repair the Hubble space telescope using virtual reality for
simulation of how objects bechave in space. They wear
helments with screens inside that give a 120° view of a
canoon-like, but geometrically exact satellite in space.
and by weanng gloves with scnsors on their hands they
simulate the mancuvenng of a satellite. Power plant op-
cration. chemical plant operation. etc. are not exclusive in
the usc of vintual realitv. NEC of Japan has developed a
virtual reality ski trmming system, which places users ina
simulated ski environment, and which responds not only
to pirvsical movement but to the user’'s mental statc.
Yasukawa Elcctnic, Japan markcted the telc-cxistance sy s-
tem for the first time in the world for simulating clectne
powecr distnibution controls in large powcer systems. Vir-
tual simulation is far supcrior to three dimensional simu-
latinn. A three dimenstonal simulation docs not present
the information in an crgonomic way since the users arc
passive observers Virtual reality provides much better
solutions The operator. using a data glove and a head
mouted sterco display can act in a vintual world. Fven
incxperienced test persons will be able to realize compli-
cated movemenis The learning is rapid and experiential.

Education Virtual reality is penetrating not only operator
toining but school education as well For a large number
of children who cannot imagine what algebra is about, this
cotourful, noisy, three dimensional world 1s a perfect way
to lcarn and understand [S] Virtual reality is not only
interactive as opposed to the passive world of tclevision

and books, it accepts imaginative inputs from students.
Virtual reality has the potential to revolutionize education
atall levels.

Entertainment: Vintual reality entertainment has a large
market potential. Large movie producers and video game
producers are all at work to bnng a new ¢ in interactive
entcrainment to global customers. The “Mandala Sys-
tem’” of Vivid Group. USA. captures your image in real
tume and projects it on a wide screen so that vou can step
inside a virtual world without having to put onany equip-
ment or sit inside a cab. They also have created musical
simulstions where you can play virteal instuments by
watching vourself in the virtual world and guiding vour
own movements. Virtual movics are on the cards. While
games and enlertainment expeniences are already avail-
able. creators are already looking bevond these forms of
cnhanced video games (10].

Vinual reality overcomes the main difficulty in traditional
threc dimensional animation. namely . lack of three dimen-
stonal interaction. The new technologies allow us to im-
merse into the computer generated worlds. With the use
of graphic workstations it is possible to displav complex
scenes containing scveral thousands of polyvgons at inter-
acuve speed. and with the advent of such new interactive
devices as the “Space Ball’, "Eye Phone™ and "Data
Glove’, it is possible to create applications based on a full
3D interaction mode in which motions are in real time.
The virtual reality technology devices {4 with corre-
sponding input data and applications are givenin Table 2.
Real time complex animation sy stemis using virtual reality
and simulation arc invading art, music. advertising and
theatre in a big way.

Medical applications: The future of health will be incx-
tricably linked to virtual reality [1]. As improved medical
techniques and drugs create an ageing population, so there
will be an increasing demand for sophisticated nedical
services. The biggest contnbution of virtual reality to
medicine might be in improving the doctors’ lcaming
curve. In many medical situations, from surgery to train-
ing. the medical usc of virtual reality technology might
benefit Iess from head mounted display s and more from
wide screen monitors and projected reality. Three wavs in
which virtual reality will help medicine arc .

o  Virtualreality is helping rescarchers todesign new
drugs through a better understanding of the struc-
turc and propertics of large organic molecules
while working with these molecules to understand
receptor-drug interactions visually.

s  Virtual human bodics can be viewed on surgical
workstations.

¢ Increased use of telepresence interfaces and com-
puter aided surgery.

Business: Virtual reality has alrcady invaded the business
management scgment. *Vintual spread sheets™ allow cx-
ccutives to simulate the behaviour of their markets, prod-
ucts and firms. Virtual reality has already entered the stock
markct Another type of antificial reabity created by using




virtual reality software has been used by a few Wall Strect
traders to spot trends Maxus System International. USA,
has devised such a svstem. The “Metaphor mixer portray s
the world's markets in three dimensions on a videoscreen
gnd. By looking at the visualization of the whole world of
stocks. traders can spot trends and hughly volatile stocks
Virntual reality 1s already begiming to change the way
business works It provides ncw ways to represent and
communicate realiv and abstract data by customizng it
for our senses NTT. Japan, 1s developing interactive
svstems. which will react to users™ expressions and body
language. as well as vowe Fujitsu. Japan, s developing
“Virual Orgamsms” These are inagmany hving organ-
isms capable of displaving complicated behaviour. de-
pending on cver changing conditions, reacting to human
presence and also capable of carving on a dusloguce. The
potential of virtual realiy applications are continuousls
on the mncrease

SIGNIFICANCE TO DEVELOPING
COUNTRIES

he two nuyor apphicatons of immcdiare sizmiticance
to developing countnies are

o virtual design and
e trammng

As developing countries experience the forees of globali-
zation they are dosising wans of responding to global
competition. The mayor imperatives for firms from devel-
oping countnes {e improve therr iNrnsic Competitn eness
arc to train the techrucal people 1o improve the mannfac-
turing competence and design competence [T Virtual
reality based triming is one step ahead of three dimen-
siomal simulation. as it permits mtemctive pariicipation
and full body pamcipaton It chimunates the unexpected
18 much as posable and is closer to reaiiy - Vintual reahiy
canbe the quickest way of cost effectively travmng opera-
tors for complen tasks Virtual reahits based design per-
muts collaborative engineering where vanous expens can
imteract It suppons experiential prototyping. by which
product charctenstics can be expenenced more reahsti-
cally before the acinal design The use of vintuzd reality
drastically reduces the time between design and manufac-
tring This 15 of paramount importance for deseloping
countrics since design has been one of the basic capabihi-
tics that has been neglected Only strong desipn capabiliny
canhelp the developing countnes to aciueve the transition
from a non-industnal socicts 1o an indnstnial societs

Virtual realits can facibitate the learmng process and help
i this transiion

Lastly, the services sector s also becomny technologn
oncnted, especiatly tdlecammumentions. financial sern -
sces. butldimg constaction. clectnicits - supply . edncation,
trnvel cte Virmal realits can help i nproving the man-
agement of these senaces Virnal reabity muhes expen-
cnee o composable mediim throreh rapad fearmng using
virtual simulation sy stems Tnvother words, virtual realits
can help desclopmg countrics to feam gquickly “The -
perative is 1o tram people i virtual realits and aceelerate
the adoption of virnl realis use in the nanufactanng
industrics and senvices seppment without much delin

TECHNOLOGY TRENDS

Vmunl reality products are becoming more popular as
the cost of syvstems dechae In 1992 about 150 head
tracked fully immersive virtual reality systems were sold
and in 1995 the market 1s hikely o be in the order of 1000
svstems The wtal global nuirket for virtual realiny prod-
ucts i 1993 s estimated 10 bran the order of USS 35
milhon_ and 1t 1s hkely to grow to about USS 600 mullion
by 1999 [1]. The major applications of virtual reality
dunng his decade is likely to be

o trasmng and sinulation
e catertainment

o suientific visualizaton
o dosign and moedehing

o information and

s communication

A large number of fimms are imvestmg ivirtual reali m
orderto create a competttive edee Toshiba has developed
avirtual reality based design platform. VPL Research has
mtroduced a low cost VR system, which will go a long
won toncrease the diffusion ot virtial technolopy . NASA
has developed a virtual wind winnel, which uses vimul
reiahin o supercomputer. high speed distnbuted netwaork-
ine and heghend graphics. Marcom Simulation has intro-
duced a “Virual Cockpit'. which 1s a visually coupled
arthorne svstem sumulator This 1s a helmet mounied
display onto which is projected an exact simulation of the
wornid around the arreraft. Using two display s tie scenano
1s developed using informaton from all sensors to allow
night vision visibility mpoorweatherorclouds and visual
modification cf threats and targets mapped onto the real
world simulation. To drastically reduce the design oy cle
tume for shups. Lockheed Misstles and Space Corp . UNAL
15 using virual realin and vartual protots ping 1 olving
Iigh resolution graphics, stercovision, 3D -cursor, a data
glove for mampulatng graphic objects. and spatialhy lo-
cated sound Nattonal Advanced Robotics Rescarch Cen-
tre. UK. has a project. namely VERDEX (Virtual
Envtronment Remote Driving Experiment). which s a
programmy for developing tele-presence and virtial real-
ity technoloyies in the desige of human-sy stemnterfaces
The Massachusetts Institnte of Technologs Saeniists
hias e doseloped a walking, talkine. and vintualle iy
ool which can communicate with virtual actors

Japancse firms are mvesting farge suths of mones 1o s
virtual reahity for such wide mnging apphications as

o controlling construcion robots
o CreaLing CoOmpuicr Progrmmes
o desipming moleonlar modcels

NEC s developmy aovirtual teality based three dineen-
stora! commprter aded design sy stem Fupitaas descloping
sy sfemmia, that can operite constmiction sobots st coiti-
munication iimes [12] Dan Mippon Printing Co - ind Titel
Japanare wsing, Jiptal video mteractiv e alome et st
reality . Tokso Electric Co s desclepry an cicane
power distribution ssstem based on sitiaal realns

Ishukawapma-Hanma Heavy Industny 1 developimg re-
mote control techmolopy for next generanon space robols




using VR technology - Autonomous control function will
be achieved using remote control functions based on
virtual reahity technology and intcgrating it wath the skall-
ful actions of the operitors

CONCLUSIONS

Vmu:ll reality offers us a new version of reality that
can suit our whims, and is a technology with enor-
mous busincss opportunity. Virtual reality removes the
boundany between artificial reality and physical reahty.
Developing countrics ¢an use the enormous application
potential of thes technology for simulation. design. educa-
tion as weil as entetainment Low cost virtual reality
svstems are entenng the market and developing countries
canuse these ITmmediately steps should be taken to intro-
duce virtual reahty icchnologs in industnics. rescarch in-
stitutions training institutes and educatonal mstitutions
Designand traimng provides for intnnsic competiuveness
and vintual reahty allows for collaborative design and
rapid prototy ping. The developing countrics have to im-
prove therr design competencs by using new prodict
realization technologies such as virtual reahiy to create
and sustain industnal compettiveness in cmerging indus-
trics. traditional industnes as well as in services.

Table 1: Virtual Reality Applications in Design

Firm Application of Virtual Reality

Bocing. USA Vinual reality enginecing sy stem

for design venfication

Burroughs Drug design

Welcome. USA

Calibre Institute
Netherlands

Caterpillar. USA
Ford. UK

.ockheed Missiles
& Space Comp.. USA

Marcont Ssmulators.
UK
Matsushita, Japan

NASA.USA

NEC, Japan

Raolls Rovee, UK

Rover. UK

Tokvo Electnic.
Japan

Valenena, 1ISA

Virtual Presence. UK

Vickers Shipbmiding
& Engincenng, UK

Allow s prospective buvers of
butldings to walk through them

Evaluate design performance
Virtual prototy ping

Designing conplex ships by 3D
graphic manipulatio n

Design of virtnal cockpit

Desigmng virtual kitchen

Virtwal wind tunncl for flow
visualization

Virtual design network for
coilaborative design

Computer design of high thrust
acroengines using VR imagces

Virtual prototyping

Power flow visualization for
powcr svstem contiol design

Virtnal prototyping

Virtial CAD for product
manipulation

Jsc of virtual submarines for
design verification

Table 2: Virtual Reality Devices

Virtual Reality  Input Application
Device
Data Glove Positions_ oricn-  Hand amimation
tations. trajecto-
nics. gestures and
commands
Datz Sunt Body positions. Body aninuition

gestures

Six Dimensional  Postuions. onen-  Shape creation
Mouse tations

Space Ball Position. onenta- Camera motion
tions. forces

MIDI Kevboard

Muludimen- Facial ammmation

sional keyboad
Ster.e Display Camcra motion.
positioning

3D perception

Head Mounted  Camera post- Camera motions
Display (Eve tions and trajec-
Phonc) toncs

Force transducers Forces. torques  Physics based

animation

Real Time Audio So.ands. spcech  Facial amimation
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