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L. NEWS AND EVENTS

New information revolution

Will new technology make possible  another
information  revolution? Small circuits.  fewer
components per circuit and larger silicon wafers have
propelled the revolution of the past two decades.
Circuits will continue to shrink. But sclecting the
technology to achieve this shrinkage may be critical.
Transistors with gate kengths only (0.1 microns long have
been successfully tested. but mass production has not
been achieved, since they must be made with electron
beam lithography. Designers say that today’s powerful
4 Mbit chips will soon be replaced by 256 Mbit chips.
with work on 10 Mbit chips to be under development
by 199,  Minimum line width now produced is
.33 microns, limited by a numerical aperture number of
0.6 for laser light of 230 nm. Focus drilling and phase
shifting masks might allow production of [eatures as
small as (.15 microns. It is not clear, however, if optical
lithography is the way to go. Somc engincers say that
X -ray lithography holds more promise. And ckectron
beams could be used 1o produce specialized chips.
X-ray techniques will depend on the mask and the
X-ray source used. The high cost of synchrotron
radiation sources will be a deterrent to developing X-ray
lithography. (Extracted from New Scienrist. 18 April
192)

Intelligent manufacturing

A little - noted but potentially huge mikestone . the
history of rescarch collaboration between the United
States, Europe and Japan was reached when government
otficials. industriahsts and  academics  gathered on
24 February in Toronto to launch a two- year pilot study
on intelligent manufacturing systems (IMS). This is the
first. major collaborative programme of commercial
significance involving the world's three main scientific
blocks.

The IMS project bas had a difficult and prolonged
birth. proposed two years ago by the Japancse Ministry
of International Trade and Industry (MITE), IMS s
intended to apply cutting-edge information technology
1o industrial manuofacturing. It was designed as a
counterpart to the International Human Frontier Science
Programme, a MITI nitiative that is now  joinily
supported by the G-7 nations and  the European
Communities and  that supports  basic  rescarch in
molccular biology and ncuroscience. Both programmes
are Japancse attemplts to put money into collaborative
rescarch and 1o counter enticism by Western countries
that Japan’s cconomic success has been achicved by
“riding pigey - back” on the rescarch expertise of Europe
and the Unised States.

MITT envisaged having $1,000 million to spend
over 1 vears, Japan was to provide 60 per cent of this

money, with the rest divided between the United States
and the European Communities (EC). Mast of the work
would have been carricd out in a single new research
centre, set up in the EC or the United States. although
the programme would have been administered from
Tokvo.

But now the proposed international fund, the
central administration and the rescarch centre have all
gone. Instead officials were expected to choose three
pilot collaborative rescarch projects to be conducted in
the home laboratorics of the rescarchers involved. The
nations taking part (the EC, United States and Japan
have now been joined by Australia, Canada and the
counirics of the European Free Trade Association) will
finance the work carried out on their own territory.
(Source: Namre, Vol. 355, 27 February 1992)

Low-cost calls between Europe and the USA

Staggered by the phenomenal telephone  biils
incurred by his Europe-based salespeople. an American
busincssman has sct up a new scheme to sidestep
Europes PTTs.  European tekephone charges can be
twice those levied in the USA.

Howard Jonas, publishing cntreprencur and part-
time inventor, who started the scheme when his US-
based directory publishing company was expanded into
Europe, has now started to  market  his
icleccommunications  service to a wider  public.
International Discount Telecommunications Corporation
(IDT) rate. based in New York, has now been selling its
cut-rate service since autumn 1991,

How it works: a user in Europe who wants 1o
make a call to the USA fiest dials the company’s New
York switchboard, which then calls the user back and
connects him or her to the domestic telephone lines. The
user can then make his or her call on a US telephone
line, in cffect reversing the charges, so that the
user's company pass only the far lower American
ralc.

Originally. the switchboard service was worked by
human operators, but a computer system has now heen
developed that can perform the same task  One helpful
spin-off is that the computer system also improves sound
clanity.

The IDT service, which now has an impressive
lincup of international clients, is said 10 be perfectly
legal, but Europe’s PTTs are. it is reported, not amused.
(Information  source:
i6 January 1992)

International Herald Tribwie,

Integrated Services Digital Network (ISDN) is an
end-to-cnd digital retwork, which is widely seen as the
successor 1o the public switched telephone system.
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\oice and image transmission quality is cnhanced
with the use of ISDN. and the time it takes to send a fax
or a computer fike can be reduced by anywhere up 10
85 per cent. On the minus side, use of ISDN costs at
least twice as much as that of normal tekecoms lines.

Special equipment is abo needed to use ISDN -
cither complete systems. such as purpose-built private
exchanges, or adaptors to connect existing PCs and data
terminals.

Whatever the costs. ISDN looks likely to be
the system of the future for telecoms transmission.
a more and more  countrics bring it into service.
For availability in  EC  countries. refer to
Information World Review (ISSN (M50-9879). May 1992.

Bring wirchkess o the_masses

Until recently, wireless data communications were
the preserve of vast corporations with the mega-dollars
needed to build their own network. Increasingly,
however. the option of using radio to transmit data is
becoming  accessible 1o much smaller fish in the
corporate sea, as companics rush to bring wircless data
communications networks to the masses.

Two new systems, Ardis and Ram, arc already up
and running in the USA. These networks are relaying
clectronic mail messages to travelling exccutives, and
exchanging information with ficld-service technicians,
insurance-claims adjusiers, and other workers on the
move. Both systems use the packet-switching
technology used by telephone-based  data networks.
Packet switching encapsulates data in “envelopes™.
cnsuring that their information arrives intact.

The mobile data business is a major part of an
cven bigger market for all kinds of wircless data
communications. including officc computer nctworks
that usc airwaves instcad of wires. A number of
communications companics arc modifying cxisting
nctworks Tor wirckss data.

Cellular carricrs  are  pursuing a  varicty of
technologics to boost data traffic over their voice
systems.  Spectalized mobile radio nctworks that have
been used to dispatch fleets of taxis are now being fitted
for data communications.

Paging scrvices are also getting in o the act; onc
US company has recently set up a national service
delivering text and data to pagers. The race is far from
over, but one thing is clear; wircless data services are
here to stay.  (Information source:  Business Week,
9 March 1992)

Numbgrs for 21 ry

¢ initiatises in the pipcline on
telecommunications numbering may mean that the day

when countries of the European Community share a
common country code may not be far off.

Numbers are a key clement of a telkecommunica-
tions service. and in particular for the introduction of
new and competitive services. The numbering plan of
a country’s telccommunications service must  be
capacious and flexible cnough not to constrain the
system'’s continued devclopment and expansion.

The EC (Europcan Community) is designing a
common Community numbering policy for the 2lst
century. While changes to existing national numbering
plans are likely to be achicvable only slowly, and there
is little prospect of major change before the end of the
decade, the European Commission has already taken
action to harmonize some individual access codes in use
within the Community. A common European
cmergency number (112) is, for example, required to be
introduced by the end of 1992.

Another European Commission initiative deals
with the introduction of a harmonized international
access code (00), and further measures are planned. An
expert study on the introduction of a European arca code
has recently produced its repost, which proposes a
Community-wide “country code”, to be used as a
supplement to existing national country codes.

The report summarizes the benefits to the
Community of a Europcan area code, identified the most
appropriate choice of code, and considers the major
implementation aspects. Copies of the rcport can be
obtained from: Jirgen Roscnbaum, CEG/DGXIHI ES
Ruc dc la Loi 200, B-1049 Brussels, Belgium
(TP+32 2/236 90 28; Fax+32 2/236 90 37).
(Information source: X111 Magazine, lssuc
Number 1/92)

CD/ROM workshop in Ghana

Within the framework of the Sub-Saharan African
Journal Distribution Programme, the Amcrican
Association for the Advancement of Science (AAAS) is
1o hold a CD-ROM Workshop in Accra, Ghana in
November 1992.

The workshop will have two components: a onc-
day session for academic and scientific decision-makers,
which will look at what CD-ROM can do for the cnd-
user, CD-ROM technology and casts and funding; and
two days for librarians and information professionals
who alrcady have CD-ROM capability within their
home institution. Topics to be covered will includc:
technological troubleshooting, funding strategies and
marketing CD-ROM (o rescarchers and academics.

A varicty of CD-ROM products will be
demonstrated during the course - some well- known titles
«ich as MEDLINE, POPLINE and AGRICOLA as well
as «ome less familiar full-1ext databases.
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AAAS,
USA.

For further information. contact:
1333 H Strect. NW. Washingion,  DC 20005,
(Infurmation source: WHO Liaison. March 1992)

Global alliance to speed image {ransmission

IBM and Time Warner are understood to be
ncgotiating a global alliance to link the computcer maker’s
technology with Time Warner's TV systems and its
library of films and TV material.

A venture between the world's largest computer
maker and its biggest media company could accelerate
the merger of home entertainment, computers and
communications, leading to new features.

An engincer at the University of Rochester, New
York. has developed ¢ method of speeding up the
transmission of images by stripping down the amount of
information that needs to be sent over telephone lines.
The system allows photographs, charts and other material
to be faxed four to five times faster. (Source: AMT,
June 1992)

Recycling process

A new process for recycling glass from cathode ray
tubes (CRTs) has been announced in the US. This
process, developed by Digital. Envirocycle and Corning,
climinates the need to bury television sets and computer
videos display terminals in increasingly expensive
hazardous waste landfill sites. The recycling process
requires a material o be recycled, a process that
extracts the primary material and recycles residual
materials and a source to utilize the primary material,
which in this casc is the CRT glass. Digital supplied
the material, Envirocycle the process anc Corning
the crushed glass end product.  (Source:  AMT,
March 1992)

Working at home

The UK Department of Trade and industry began
a year-long investigation of teleworking - working at
home or in a remote office with a computer carly in
July. The study will first assess the current state of
tcleworking in Britain. Then, between September 1992
and March 1993, it will investigate three organizations
which usc teleworking in depth.

Management consultants Brameur, of Aldershotin
Hampshirc, are running the study.  Eric Todd of
Bramcur says teleworking is alrcady used by disabled
people and people in remote communitics. Brameur will
recommend 10 the DTI the action it should take on
funding and tcchnical assistance, legal issucs and
Jandards.  (This first appearcd in New  Scientist,
London, 11 July 1992, the weekly review of science and
technology.)

Europeans collaborate on submicron CMOS technology

The two largest European  semiconductor
manufacturers. Philips Scmiconductor of Eindhoven,
The Netherlands. and the Franco-talian SGS-Thomson
Microckctronics have signed an agreement to collaborate
on the development of advanced submicron CMOS logtc
processes. Their first work on a 0.5 um CMOS logic
process using 8 in. wafers is to be completed by the end
of 1993.

All of the work will be carried out at the Joint
R&D centre of SGS-Thomson and CNET (the French
telecommunications authority) in Crolles near Grenoble,
France. This centre is currently under construction, but
should be operational by the middle of this year. The
companics have also agreed that Philips will use the
$GS-Thomson pilot production plant in Crolles for the
production of prototypes and any devices developed
using joint processes.

Nevertheless, this collaboration falls far short of
the fusing together of the three largest European semi-
conductor producers that scemed a strong possibility a
vear ago. (Reprinted with permission from Semiconduc-
tor International Magazine, April 1992. Copyright 1992
by Cahners Publishing Co., Des Plaincs, lllinois, USA)

ED directive on VDU

The EC directive on VDU use comes into cffect at
the end of this vear and is scl to cost industry up (o
£295 million to implement, according to estimaes.

The legislation will affect afl full-time users of
display screen cquipment - almost 7 million work-
stations will require considerable changes to working
conditions for even the most enlightened employers.
The days when a VDU was just dumped on a hastily
cleared space amid the same lighting and payout as that
used for typewriter usc arc over at last.

By December 1992, employers will have to com-
ply immediately with EC directive requircments for all
new workstations. For existing workstations, they will
have to have assessed what changes arc necessary, but
will have four vears to implement thesc alterations.

The Health and Safcty Commission has published
a consultative document with its proposals for regulations
and guidance on work with display screen cquipment.
It i« now awaiting responscs from relevant parties such
as cmploycrs and trade unions.

Unions have alrcady expressed misgivings over the
proposals which they deem to be too weak. They are
unhappy the dircctive only applies to habitual users and
want the employers’ duty to give free cye tests cxtended
1o all uscrs.
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Reuters has taken steps to correct its work
environment. changing keyboards and so on. But are
other employers taking heed?  They face a similar
«cenario to that in Australa where 50.000 government
emplovees are suing their employers.

More than 53 per cent of employers have not yet
developed any policy on VDU use. according to asurvey
by the personnel managers’ magazine Personnel Today.
The private sector is lagging furthest behind - only
40 per cent have  firm guidclines satisfying  EC
requirements, compared with 57 per cent of public-
sector employers.

Of private-sector  employers,  transport and
communications {irms are the most likely to have set up
adequate policies and employers in manufacturing and
finance the teast hikely.

Ergonomics consultancy MCU claims the EC
directive will minimize the effects of the bottom 20 per
cent of poor work practice.

But although there are about 100 points to cover in
cach assessment, Alastair Davidson, managing director of
MCU. says most employers are far more daunted than
necessary.

MCU is currently updating its employers’ manual,
“VDUs. Ergonomics and the EC Dircctive. This
outlines in detail exactly what employers should be doing
and where they stand. It says that while the cost of
implementing the directive will be considerable, the
improved productivity should offset these costs.

Estimates say implementation will cost up to
£40 million a year. More than half of this will be spent
on the assessment, risk reduction and minimum
compliance of cach workstation. A further third is
associated with providing users with an employer-paid
cve test. Allin all, the cost represents about £42 per
workstation - less than 1 per cent of the cost of
cquipping a new workstation.

In many cases enployces will have to wait four
vears before they reap the benefits of the EC legislation.
In the meantime improving posture can help to minimize
stress.

But the pressurc is on for cmployers to act. Both
the EC legal requirements and the mounting lawsuits
combine to cnhance employees’ rights. The UK is likely
10 follow in the footsteps of the US and Australia vhere
the courts have backlogs of cases.

EC direclive reguirements

Emplovers must  analyse  all
workstations  and take action o
remedy any risks.

- Al operators must be trained in
adjusting workstations.

- Employees have a right to regular
screen breaks or changes in routine.

- Employees must have eye tests before
starting work on VDUs and at regular
intervals.

- Display screens must satisfy six sets
of criteria such as stability of image,
swivel and tilt, height adjustment and
reflections.

- Keyboards must satisfy five criteria
such as legibility of keys and
adjustability of keyboard.

- Work desks must be adjustable and
not reflect too much light.

- Chairs must satis{y {our criteria such
as adjustability.

- Each operator must have sufficient
working space.

- Workstations must not produce too
much heat, noisc or radiation.

- An adequate level of humidity must
be maintained.

(Source: Computing. 30 April 1992)
Ineel set to develop TeraFLOP in Europe

Europe is to play a major role in Intel's bid to
develop supercomputers capable of performing a trillion
floating point operations per second, or TeraFLOPS.

At the Supercomputing Europe '92 conference in
Paris, Intel announced that it was Lo establish a European
Supercomputer Development Centre in Munich.

The ncw centre will be stalfed largely by locally
recruited Europeans and will concentrate on software
development, including operaling-systems, cnviron-
ments and application tools. Intel's aim is to produce a
TeraFLOPS machine by the middle of the decade.

The company recently received a promise of
$21 million over five ycars from the US Defence
Advanced Rescarch Projects Agency (DARPA) to help
in its development of TeraFLOP machincs.

Intel is also cooperating with the Open Softwarc
Foundation, which has a dcvclopmeat centre in
Grenoble, France, 1o develop an OSF-type operating
environment for its TeraF LOPS machines, These will be




built around massively parallel arrays of its
11860 microprocessor.  (Source:  Electronics Weekly.
19 February 1992)

The man from UNCTAD

Computer programming is not something most
people associate with the United Nations Conference on
Trade and Development (UNCTAD). But these days
even UNCTAD has adopted the rhetoric of enterprise,
markets and "good management”. Better vet, the UN
agency 1s showing an unsuspected flair for innovation in
putting computer power at the service of governments in
poor countrics. At its headquarters in Geneva a tenth of
UNCTAD's 430 staff are now working on software
development and related activities.

Their  biggest project involves customs
compulerization, a system now installed by over
50 countries to cul costs, speed transactions, reduce
corruption and provide trade data. Other UNCTAD
software packages cover debt management (the latest
version written in collaboration with the World Bank),
trade barriers, shipping and commodities. MICAS will
enable users to get data on the production and
consumption of most common commodities anywhere in
the world, down to the level of individeal firms.
Governments normally get  UNCTAD's computer
systems [ree as part of aid projects financed by the UN
or World Bank.

These systems clearly have commercial value.
Automating customs procedures can more than pay for
itsell by boosting tariff revenue. Proper debt manage-
ment can save millions. But UNCTAD officials claim to
have a competitive cdge over any single software
company: big economies of scale (the same basic system
can be installed in all countrics), casy access Lo
international databases, usc of UN standards like
EDIFACT (a paperless trading system) and, importantly,
provision of continuing technical back-up and service.
Western donor governments scem to have been won
over. America and Britain, initially sceptical, are now
backing the work with cash and people. Perhaps
UNCTAD's greatest innovation is not software at all, but
entreprencurial burcaucrats. (Source:  The Economist,
4 July 1992)

Trade on_better terms

Exporting to developing countrics can sometimes
scem more trouble than its is worth, especially for
smaller firms. Goods mouldering in customs warehouses
for weeks on end, baffling paperwork, high and
arbitrary dutics, levies and surcharges, ctc. are enough to
deter cven the most enterprising.  World- wide, the
Uinited Nations estimates that such transaction costs may
amount to 10 per cent of total merchandise trade, now
worth over $3.5 trillion a year.

THE UN Conference on Trade and Development
(UNCTAD) says these costs could be cut by $75 billion
through more cfficient trade procedures, including
customs computerization. Many industrialized countries
now have sophisticated computer systems for their
customs, permitting virtually paperless trading - but
these are far beyond the resources of most developing
countrics and the newly freed economies of Eastern
Europe. So UNCTAD has developed a cheap and simple
computerized system, coupled to standard customs
procedures. It has already been adopted by over
50 developing countries.

In Mauritania a first investment of around
$1 million generated extra customs revenues of
$4 million, allowing the Government to cut tariffs
without losing income. In  Mauritius customs
declarations are now dealt with in about 30 minutes,
instead of 48 hours, and most goods are cleared
within one or two days, instcad of five
to 20.

UNCTAD hopes to go further, linking developing
countries into an integrated system that would not only
provide a clearing house for up-to-date and accurate
trade data, but would also extend eventually to the
exchange of detailed market information that could be
obtained by companies hoping to tap markets in both
rich and poor countries.

A pilot “trade point” along these lines,
complete with computerized customs-clearance, was
installed in Colombia, when UNCTAD had a conference
there last month. It cut companics’ transaction costs by
around 40 per cent for an investment of only $20,000.
Poland, Belarus and several African and Asian countrics
have asked UNCTAD to help them set up similar
facilitics. Whatever the results of the Uruguay Round of
trade talks, says UNCTAD, cheaper trading should give
the world cconomy a boost. (Source: The Economist,
21 March 1992)

Piracy costs Europe £500 million a year

The Business Software Alliance, which represents
major PC software suppliers including Microsoft and
Lotus, rcvealed this week that software piracy cost
Europcan governments more than $1 billion (£560
million) in lost VAT revenues during 1990.

In the UK, where the BSA cstimatces 67 per cent of
PC software in usc is illegal, the VAT revenue loss in
1990 was $160 million. GGermany and Austria jointly lost
over $210 million, and France forfeited $186 million in
revenue, the BSA claimed.

The BSA has decided to tackle the crisis by making
Europcan governments the target of a public awarencss
campaign to he launched in Scptember.




The scheme, called Softwace: A National Asset,
will encourage government bodies to raise the public
profike of national and international laws relating to
software copyright.

RSA representatives will begin the initiative with
visits to government officials in EC countries later this
year.

The officials will be urged to put their own houses
in order by drawing attention to copynight faws in
departments, ministries and government agencies.

Existing European copyright legislaiion differs
from country to country, but next year standard EC laws
apply. (Source: Computing 4 June 1992)

Users still fail the paper test

Businesses have too much paper and too little
information, according 1o a survey released by
management consultant Touche Ross.

The study reveals a lack of information
management - the effective production, storage, retrieval
and distribution of paper or disc-based information.

Despite the report’s prediction of a dramatic
growth in the usc of electronic data and office systems -
ncarly 70 per cent of companies say they will be using
them by the end of the decade compared with less than
20 per cent now - there will be no decrease in paper.

The report puts this down to a distrust of
technology which means companies kecp paper copies of
computer-gencrated records.

Nearly 70 per cent of organizations questioncd
think that the amount of paper gencrated in a year is too
much. In one company cach member of the 2,000 staff
uses 25 kg of paper. The main problem for firms is
finding space o store these records,

The survey also reveals that despite this glut of
paper, 60 per cent of respondents say that they are not
getting the right information to do their jobs properly.

Touche Ross blames the poor management of
documents on the lack of standards or procedures for
dealing with the paper.

As a result almost 70 per cent of the respondents
report duplication of work because of lost records, and
139 per cent of firms think they can be taken to court
over missing records.

The report predicts that paper-based working will
be used in offices until the end of the decade at east.

Bul some companics, mainly those with BS5750
quality management accreditation, have proved they can

make effective use of technology, and save time, by
using computers.

Yet. according to the study, few companies arc
investing in technologies such as multimedia and voice
recognition. (Source: Computer Weekly, 11 June 1992)

Il. NEW DEVELOPMENTS

Silicone screens put a new face on computers

American rescarchers have developed a synthetic
rubber sheet which, if pressed, conducts electricity. The
rubber is suffused with tiny metal balls which link up to
form conducting paths. The transparent sheet could be
used for computers controlied by touching or writing on
a screen.

Enxisting touch screens and pen computers use very
thin layers of conducting material, such as a metal or
metal oxide. These are coated on the surface of a plate
of glass or plastic. Such transparent conductors are
essential for liquid crystal displays. But these types of
coatings do not conduct well and do not provide a
conducting path through the glass or plastic.

Sungho Jin and his collcagues at AT&T Bell
Laboratories in New Jersey mixed tiny balls into an
unhardened clear silicone elastomer - a synthetic rubber.
The balls are made of nickel and covered with about
0.1 micrometres of gold or silver. They make up less
than 2 per cent of the volume and arc about
20 micrometres across - thinner than a human hair.
(This first appeared in New Scientist, London,
21 March 1992, the weckly review of science and
technology.)

New transistor developed

Matsushita has developed a transistor with a gate
electrode length of 0.2 micron. The device is made using
a large angle tilt implanted drain (LATID) to form a
sclf-aligned lightly doped drain. This is based on the
formation of a p-type impurity layer along the surface
of the source and drain regions using self - aligned pocket
implantation techniques.

This additional layer helps prevent short channel
effects, such as drops in threshold voltage, that
accompany device miniaturization,

Threshold voltage levels can he maintained with
gate lengths of 0.2 micron. Parasitic capacity is reduced
by 30 to 50 per cent, allowing o 20 per cent
improvement of device speed to 40 ps/gale.

Matsushita’s latest advance, an application of its
proprictary LATID technology to the quarter-micron
arca, is a step lowards realization of high-performance
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256 Mbit DRAMS. (Extracted from Electronic Times.
6 February 1992)

Ceramic transistors lower resistance

Rescarchers in Japan and the United States
have succeeded in making the two most common forms
of transistor used in electronics  from  high-
temperature superconducting  ceramics  rather  than
swemiconductors.  But although the devices offer
lower internal  resistance  than  silicon  transistors,
there are many problems involved in using the new
coramics.

A device made by Sanyo Electric modulates
current passing through a superconducting iayer of
barium potassium bismuth oxide, analogous to the base
laver of a bipolar transistor. Venky Venkatesan and his
collcague Xiaoxing Xi at the University of Maryland
have made a superconducting equivalent of the field-
cffect transistor.

Sanyo claims a theoretical speed 10 times higher
than present semiconductors transistors, and clectrical
fosses 100 times as low. However. the material it calls a
"high-temperature”  superconductor  is  cooled  to
2% kelvin - far below the critical temperatures of other
ceramic superconductors.

The American rescarchers passed current through
a thin fi!m of yttrium barium copper oxide. Applying
an clectric ficld to the third terminal of the device, a
gold clectrode, changed the resistance of the
superconducting fayer by up to a factor of 30, so
modulating the voltage.

Venkatesan thinks that 1,000 to 10,000 is possible.
He concedes that the superconductor cannot match the
high speeds of silicon clectronics, but says the
superconductors of fer much lower internal resistance in
the “on” state, an important concern in power swilching,
(This first appeared in New Scientist, London,
4 April 1992, the weekly review of science and
technology.)

53-(GHy silicon transistor

Expertsat the Daimler - Benz Research Laboratorices
in Ulm. Germany, have developed a silicon-bascd
transistor that can handle frequencies up to 53 GHz. A
similar speed performance for a silicon transistor has
been achicved so far only at IBM  Corporation’s
Thomas J. Watson Rescarch  Laboratories in
Yorktown Heights, NY,

This record has been obtained with a hetero-
bipolar transistor (HBT), a technology that not only is
faster than conventional silicon technologies but also
outdoes them in other aspects: current amplification is
higher, and both noise and power consumption are
lower,

The heart of the new transistor is a 50-nm silicon-
germanium base layer. A high boron doping level makes
for a high charge-carrier density and hence for a low
resistance, the prerequisite for fast switching. With
HBTs opening the high frequency ranges to silicon
technology. high- frequency devices and conventional
silicon circuits can be integrated on the same chip.

Unlike conventional silicon transistors, HBTs
consist of lavers of different scmiconducting material.
To obtain that structure, germanium is usually addcd to
the silicon. Even though germanium atoms are
somewhat bigger than silicon’s and would not fit into the
silicon crystal lattice, the rescarchers managed to make
the different lavers monocrystalline by using molecular-
beam epitaxy to grow extremely thin layers on top of
each other. So all transistor layers are made in onre
process step at low process temperatures - typically
350° C. (Source: Electronics, April 1992)

IBM claims world's smallest transistor

IBM rescarchers claim 1o have made the world’s
smallest transistor. The tiny device, described as being
20 times smaller than the smallest transistor built so far,
could be used to produce memory chips with 4 Gbits
capacity. According to IBM it may be possible to reduce
the transistor size by a further factor of two. The
transistor has feature sizes of 0.1-microns and is a
MOSFET device. IBM used electron-beam nanolitho-
graphy to produce the device but says that a different
technique would have to be developed for volume
production. (Source: Electronics Weekly, 3 Junc 1992)

Semiconductor compounds biologically synthesized

At the Advanced Engincering Centre  for
Biochemical Engincering at University College London,
rescarchers have biologically synthesized semiconductor
compounds.  Curiously cnough. the compounds
produced have photoluminescent propertics.

Plants and simple organisms adapt tc hostile
environments. For example, grasses can be bred to be
resistant to metals. The grass captures and binds metals
in its roots, protecting the plant by preventing mctals
from entering the rest of it.

The mechanism of metal tolerance works for metal
compounds. In UCL's work, rescarchers added
cadmium sulphate to a metal tolerant yeast culture,
During the binding process the cadmium ions were
formed into crystals by a peptide created by the yeast as
a response 1o cadmium. The metal/peptide complexes
then bound in sulphide ions,

The cadmium sulphide crystallites created by the
peptide have nanomctric dimensions, giving them
quantum properties, rather than the semiconductor
propertics  of  bulk  material. The  rescarchers
demonstrated these quantum propertics by illuminating




the crystallites with UV lightt  The resuhing
luminescence was not a property of bulk material.

UCL's work promises a new method for making
quantum scmiconductor devices. By modifying the
binding peptide, crysta'lites of dif ferent shapes, sizes and
propectics may be possible.  The technique may abso
work for other metal compounds.  (Extracted from
Electronic Times, 6 February 1992)

Ciliary motion

In future, tiny plastic hairs on a silicon chip could
move light objects around in the same way that minute
hairs rhythmically sweep away mucus in lungs.

Using the same standard techniques with which
stlicon chips are made, Hiroyuki Fujita and colleagues at
Tokyvo University's Institute of Industrial Science have
madc arrays of tiny hairs, cach about half a millimetre
long. on a piece of silicon. Each hair is made of two
different types of plastic, with a minute wire
sandwiched between them. To begin with, the hairs lie
flat; aflter being cured at a high temperature, they curl
up. Then, when a current is run through the wire,
making it warm, the two types of piastic expand, but to
a different degree; the hair uncurls until it is almost flat
again.

As abjects shrink, their volume gets smaller more
quickly than their surface arca does. Since the rate of
cooling depends on the surface area, but the amount of
heat stored depends on the volume, microhairs cool
much more cfficiently than the large parts of a normal
machinc would. So they can be made to curl and uncurl
more than ten times a second.

1t is casy to producc arrays of thousands of hairs
wired up in such a way that the hcating can be
computer-controlled.  The simplest such arrays, like
Dr. Fujita’s, have the hairs arranged in rows, with
successive hairs in cach row pointing in opposite
dircctions, By heating the two types of hair in the right
sequence, it is possible to move an object along the
direction of the hairs,

Though the individual hairs arec minute, they can
do a good deal of work when acting in unison.
Dr. Fujita’s prototype can support aluminium foil. More
robust versions now being developed should be able to
move a silicon wafer. By intcrweaving rows of hairs at
right angles 1o cach other, it will be possible to control
the exact position of an object anywhere on the hairy
surface. One obvious application would be to make a
surface that aulnmatic.ally moves a chip into exactly the
place it has to be in, in order for automatic tests to be
donc.

In farge arrays with millions of hairs, trying to send
messages (o cach individual hair would be a logistical
nightmare.  So the hairs will have to be given some
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autonomy. Since the hairs are already on a silicon chip,
it is quite simple to give ecach one some computing
power. Then, as long as cach hair can communicate
with its nearest neighbours, the surface can work out
what needs to be done all on its own. (Source: The
Economist, 18 April 1992)

Inmos to improve outlook for PC users

Higher resolution graphics will soon be available to
the majority of PC users, thanks to a new chip
devcloped by Inmos.

fts G191 device will allow users of AT-based
machines, who accounted for 67 per cent of PCs sold in
1991, 1o display X GA images on their screens.

The device is a variant of the (G190 secrializer
palette device designed for MCA comiputers, but the
new chip has a digital to analog converter which runs at
80 MHz instead of 50 MHz. (Source:  Electronics
Weekly, 1 April 1992)

1.5 Mbit/s copper pair cable transfer

High speed dataat 1.5 Mbit/s has been successfully
transmitted over copper pair tclephone cable by
Canadian telecommunications supplicr Tellabs using
technology developed by Bell Canada. The comparyv
be'ieves it has demonstrated that new services such as
video nced not rely on the introduction of fibre-to-the-
home, which operators find cost restrictive.  (Source:
Electronics Weekly, 4 March 1992)

F ] r switch devel

A group in the Department of Electronics and
Electrical Engincering of the University of Glasgow,
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Glasgow, Scotland. has developed what it claims is the
world's fastest semiconductor switch. This all-optical
switch is operated by extremely short pulses of laser light
that are so intense that they alter the optical properties of
the semicorductor in a aon-linear directional coupler.
Alteration of the intensity of the pulse results in the hight
pube emerging from a different part of the
semiconductor structure.

The device was tested at the Center for Rescarch
in Lasers and Electro-Optics in the University of Florida
with 10 ps pulses. The switching was shown to be
instantancous on this time scale, but the Glasgow group
cxpects that this switch will operate in times of the order
of 10fs. (Reprinted  with  permission f{rom
Semiconductor International Magazine, February 1992.
Copyright 1992 by Cahners Publishing Co., Des Plaines,
Hhinois, USA)

A simpler superconductor?

Scientists at Kyoto University report a strontium-
calcium- copper oxide superconductor with a transition
termperature of 110 K. While such a temperature is still
below the 127 K achieved with thallium - containing
compounds, the superconductor could have advantages
Yecause of its relatively simple structure, consisting of
avers of strontium and calcium atoms interspersed with
lanes of copper oxide. (Source:  Chemical Week,
6 May 1992)

Supercomputer sought for structural biglogy

A group of US academic researchers, government
officials, and industry representatives are working
together to seck funding for a new supercomputer that
could dramatically advance the field of structural
biology. Structural biology, as they define it, includes
protein folding, biomolecular structure determination
and simulation, molecular recognition, and drug design.

At a recent  high-performance  comnuting
workshop at Florida State University, Tallahassce, the
group met to discuss the idea of gencrating a "granc
challenge” grant proposal for a massively parallel
supercomputer with a sustained processing speed in the
range of 1 teraFLOPS - 1 trillion (10'%) floating- point
operations per second.

The grand challenge concept is part of the
presidential initiative in high-performance compuiing
and communications, an intcragency rescarch and
development effort designed to promote US leadership
in advanced computing and networking. A big part of
the initiative is establishment of the National Rescarch &
Education Network, a computcer network with 1 gigabit
(10” bits per second) transmission speed. The initiative
also provides support for grand challenges, science and
cngineering problems in which significant progress is
belicved possible were better hardware and software to
be made avatlable.

TeraFLOPS performance is well beyond the
capaoilities of loday's supercomputers, which process
data at sustained rates in the low gigaFLOPS
(10° FLOPS) range.  Supercomputer maker Cray
Rescarch, says it plans to build a massively parallel
computer with sustained performance of 1 teraFLOPS
by 1997. (Extracted from: Chemical & Engineering
News, 2 March 1992)

A non-volatile RAM fast as DRAM

A non-volatile competitor to existing memory
technologies is starting to make waves in the research
community. Using silicon carbide instead of silicon, the
technology, developed under contract with the US
Government's Strategic Defense Intiative programme, is
the first to offer read/ write speeds comparable to those
of dvnamic random-access memories and a cell small
enough for very-large-scale integration. The devices,
dubbed NVRAMs, can cven boast of some advantages
over silicon when it comes to manufacturing processes.

Since the energy bandgap of silicon carbide is
2.5 times that of silicon, thermally generated leakage
currents are thousands of times smaller. Memory should
be stable for hundreds of years, according to Cree
Rescarch Inc. of Durham, North Carolina, which with
Purduc University in West Lafayette, Indiana, is
conducting the NVRAM rescarch. So far, a bipolar
charge-siorage capacitor has been fabricated to prove the
concept; a full-blown device should be working within
a year, say the researchers.

NVRAMs can retain the same charge as a DRAM
in a cell 25 per cent the size, and since the charge is held
in the cell, 1-Mbit NVRAMs do not requirc the
tunnelling technology that must be used in high-density
DRAMs. Silicon carbide is compatible with existing
silicon fabrication technology and docs not have the
“wear-out” problem that plagucs ferroclectric RAMs or
flash memory. Also, since refreshing DRAM soaks up
as much as 80 per cent of the power consumption in
notebook computers, NVRAMs hold the promise of
being able to operate with much smaller batteries.

Despite their promise, NVRAMs arc at the
beginning of the rescarch curve and even a 64- Kbit
commercial product is five to seven ycars away, say
scientists at Cree Rescarch.  (Source:  Electronics,
April 1992)

Optical control devige for HDTL

The Rescarch Development Corp. of Japan has
developed an optical control device for possible uses in
high-definition television and broadband  digital
tclephone system production. The high-performance
optical isolator uses a yitrium-iron-garnet alloy and is
one hundredth the size of prior devices. Its function is
to prevent the reversing of laser light produced by a
semiconductor  laser  back into  the lascr. Its

« U



z

P

- 10 -

short- wavelength operation will make it suntablke for use
in a number of high precision oplical instrument
applications. (Extracted from Asian Wall Street Journal,
18 May 1992)

High temperature superconductors

Thin films of copper-oxide materials made one
atom laver at a time could have record high transition
temperatures  to superconductors,  according o
Tomoji Kawat of Osaka University, Japan. Laser
molecular beam cpitaxy is used to produce the films.
which can be made auy number of lavers of copper
oxide molecules thick.  Sandwiching calcium or
strontium atoms between the lavers, allowing more
oxygen atoms in, improves the electrical conductivity.
The films are superconducting up to 120 K, and could
cven be superconducting as high as 180 K, althovgh this
has not been verified. (Extracted from Science News,
16 May 1992)

Mclting moment makes a microfilm reusable

A new microfilm that is erasable, needs no
photographic processing. and can store digital data as
well as pictures and text should be available within about
18 months.  Liquid crystals, similar to those in laptop
computer screens and digital watches, form the basis of
the film. All that is nceded to write on it is a tiny solid-
state laser, like the ones in CD players.

The laser can write lines as fine as 5 micrometres
and s computer controlled so that the film can record
digital data, which can then be read back into a
computer. Conventional microfilm can be written on by
laser but is sensitive to daylight and needs wet chemical
processing.

The new microfilm is based on a liquid crystal that
has a much higher melting point than those used in
orthodox displays. It is a solid at room temperature, and
has two solid forms: above a certain temperature, known
as the “clearing™ temperature, the rod-shaped molecules
of the crystal lic in random directions, and the crystal
appuears clear.  Below this temperature the molecules
form small "drmains” within which they line up with
cach other. This form appears milky,

There is enough contrast between the clear and
opaque forms for the liquid crystals to store images and
fext.

The 1wo universities and three companics which
collaborated on the project developed two types of liquid
crystal with higher melting points by joining togcther
their rod-shaped molecules into longer chains. Their
clearing  temperatuses are bhetween 10 and 240° C,
suitable for heating by a solid-state laser. The crystals
must have a high clearing temperature so that the film is
not crased accidentally - 1007 C is enough for most
apphications, such as storing important documents.

A whole film can be erased and reused by heating
on a hotplate. Guus Mohlmann of Akzo Electronic
Products, based in Ambem in the Netherlands, which is
running the project, says the crystal can withstand being
crased about a thousand times.

The microfilm is made by depositing 3 to 7 micro-
metres of the solid liquid crystal en a sheet of PET. A
dye, developed in the colour chemistry department at the
University of Leeds, is added which absorbs photons of
laser light and converts the energy into heat. (This first
appeared in New Scientist, London, 20 June 1992, the
weekly review of science and technology.)

Improved crystal solar PV cell

Solar photovoltaic cells. which convert sunlight to
electricity, could provide an unlimited supply of non-
polluting energy.

Sharp, the Japanese electronics manufacturer, has
developed an improved single crystal solar PV cell with
a conversion cfficiency of 22 per ceni, the first
high-efficiency device of its type capable of being
mass- produced.

The new solar cell results from improvements to
the reflective back surface of the cell. They improve the
reflectivity of the surface to 90 per cent and reduce the
loss of electrons generated when sunlight is absorbed by
the silicon substrate. (Extracted from Financial Times,
15 May 1992)

Optically active chemical from bacteria fo make artificial
reling

An optically active chemical from bacteria has
been used by researchers at Fuji Photo Film Co. Ltd.. in
Kanagawa, Japan, to build an artificial rciina. The
rescarchers have demonstrated a 64-pixel image sensor
using a photoactive layer of bacteriorhodopsin. The chip
responds only to changes in light intensity, an image
preprocessing  function also found in the retina.
Bacteriorhodopsin is a pigmentation protcin found in
certain bacteria that has attracted rescarch interest
because it is similar (o photoactive components of the
retina.  The Fuji rescarchers deposited a film of
bacicriorhodopsin over an 8 x 8 array of indium-tin-
oxide clectrodes wired to an array of LEDs. Images of
letters were focused on the film, and the rescarchers
found a differential response  similar  to  the
motion-detection ability of the cye. That function is an
essential feature of the eye, allowing it 10 extract
movement as well as detect essential image components,
such as lines and cdges. (Extracted from Electronic
World News, 20 April 1992)

Device made from superconducting thin film

Neoceraand Los Alamos National Laboratory have
jointly made a resonating microwave device out of a
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-383° F superconducting thin  film  that conducts
clectromagnetic energy with 30 times less resistance than
copper. The material is a ceramic compound containing
vitrium, barium, copper and oxygen. Itis expected to be
uscd in satellite communications. Identical film will be
tested aboard a saellite later in 1992, (Extracted from
Design News. 20 April 1992)

New developments in batteries

Yuasa Battery has developed a solid -state battery,
which could be commercialized within one year. The
battery could be made less than 1 mm thick, and in any
shape to fit various sorts of devices. Rob Neat of AEA
Technology (Harwell, UK) says solid-state lithium
batteries shouid be able 1o generate 150-200 W-hrs/ kg,
versus 35-40 W-hrs/kg for lead acid or nickel cadmium
batteries. The new class of batteries has solid polymer
clectrolytes.  The polvmer is sandwiched between an
clectrode of lithium and an electrode of a vanadivm
oxide compound. The polymer electrolyte is made of
polyethylene oxide cross-linked to a type of polyether.
The battery can operate cven at 0.1° C.  Stainless steel
foil is used as the current collectors. In cooperation with
Hydro-Quchec (Canada), Yuasa has developed a batiery
less than 1 mm thick. The battery can produce 4 milli-
amps at 3 V. It can drive a small motor for 10 hours.

Dowty Batteries (Abingdon) has developed a
similar battery, which it has demonstrated for powering
lights on miners” helmets.

Matsushita Battery Industrial (Japan) has developed
the first nickel hydride battery in the world, according
to the company. The new battery would allow an
clectric car to run 2.8 times farther than it could with a
conventional lead acid storage battery. Sales of the
battery are expected 1o start in the mid-1990s.
(Extracted from New Scientist, 25 March 1992 and
New York Times News, 8 May 1992)

‘ontactless ke r

Engincers at Digifrance sarl, in Pans, have
developed a highly sensitive contactless keyboard that
can be operated through glass up to 10 mm thick. A
high- frequency gencrator feeds a 1-MH7 signal through
cach of the “keys™, and when a finger is placed near the
key, a change in capacitance modifies the amplitude of
the signal.  The increased sensitivity is achicved by
comparison with a referencce signal through a differential
amplificr, which can be varied (o modify the sensitivity.
A dccoding matrix determines which key has been
touched, and the signal is converted to a TTL-level
output.  (Extracted from Electronic World News,
20 April 1992)

w method of circuil depasili Tef

A mcthod for depositing copper circuit lines
directly on polytetrafluorocthylene substrates (Teflon)

has been developed by rescarchers at Sandia National
Laboratorics and the University of New Moexico
(Albuquerque, NM). The mixture of copper conductors
on Teflon is perfect for numecrous clectronic
requircments. Whik: carly applications appear to be in
producing printed circuit boards where copper strips
attach to various microclectronic devices, the method
may also be used in the microeiectronics themselves.
(Extracted from Material Enginecring. April 1992)

15-micron microconnecior

Japanese connector maker Nitto Denko has
developed a microconnector for highly integrated chips
with a pin-pitch of 15-micron. The microconnector,
called Zaxis, uses rivet-head shaped metal bumps
protruding on both sides of a porous polyimide film.
This film can be sandwiched between chip and board
and compressed to form the connection. The bumps
have a minimum pitch of 15-micron and a minimum
diameter of 10-micron, making for very dense
interconnection. It will allow the maximum number of
pins on a chip to be increased theoretically. (Source:
Electronics Weekly, 3 Junc 1992)

Memory cell stable under 3 V

Mitsubishi Electric has developed a new type of
memory cell that can operate stably at voltages less than
3 V and will enable 16 Mbit SRAMs 1o be built.

The cell requires a 0.35-micron CMOS process
with two lavers of polysilicon and two layers of
aluminium wirtng. It measuies 2.9 x 2.7-microns, and
remains stable with a large ratio of access transistor to
driver transistor current.

Conventional lincar driver transistors were made in
ring form to increasc the current flow while maintaining
the same cell arca. The alignment accuracy is not vital
in this cell structure and allows the technique to be
transferred to mass production.

Leakage current at the storage node will be
decrcased duc to the shorter length of the ficld oxide
film terminal. (Source: Electronics Weckly, 3 June 1992)

Toshiba develops sharper LCD

Toshiba has developed a new type of colour LCD
scrcen which it claims is much faster than current colour
screens and rivals the speed of TV type colour displays.
The screens are built with what it calls Leve! Adjusted
Operation and can change screen images in about 17 ms
compared with current colour LCD screens that take as
long as 60 ms. The screens also produce a sharper image.
The new colour LCDs are stifl in the prototype stage and
according to Toshiba it may be three years before they
appear in commercial products such as computer display
and high dcfinition TV systems. (Source: Electromics
Weekly, 3 Junc 1992)
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Polyvimide breakthrough

Rescarchers at the Georgia Institute of Tech-
nology have developed a new technique for producing
polvimides that increases the reliability of the final
product.  Polvimides are good vapour barriers and
resistant to high temperatures. but curremt methods of
production involve heating polvamic acid after it has
been applied to the desired location.  This process
releases water vapour which may result in pinholes that
reduce the effectiveness of coating. The new technique
uses Dicls-Adler polymerization to combine two newly
developed precursor materials in a process that produces
no water during curing. (Source: Electronics Weekly,
3 June 1992)

Single - chip microprocessor

IBM. Apple and Motorola are to spend $1 billion
in getting single-chip versions of the IBM RS/6000
microprocessor, to be known as PowerChip, onto the
market over the next three years. Late 1993 or early
1994 is the closest date set for volume availability of
PowerChips for low-cost PCs. More sophisticated
versions of the PowerChip for portables, desktops and
high-end PCs are duc in late 1994, carly 1995 and late
1995 PowerChip versions of Apple’s Macintosh
computers  would run  significantly faster than
Macintoshes using Motorola's 68000 series of micro-
processors, said Apple. (Source:  Electronics Weekly,
11 March 1992)

IBM makes super RISC machines

IBM, the world's largest computer maker, is to
build parallel supercomputers based on its RS/6000 RISC
microprocessors that are currently used in its desktop
workstations and servers. To date, IBM's offerings in
the supercomputing arcna have been mainframe
computers tweaked to include vector processing nodes,
machines based on Intel's i860 processors that perform
visual post- processing of data generated by other means,
and clusters of RS/6000 boxes connected together. IBM
has set up a new rescarch centre in Kingston, New York
called the Highly Paraliei Supercomputing Systems
Laboratory (HPSSL) to develop the parallel super-
computers. The new centre will develop machines with
several processors working in parallel in standalone
systems.  The systems will be built around a multiple
instruction multiple data design, and will include a
distributed memory architecture with message passing
for processor coordination. (Source: Electronics Weekly,
19 February 1992)

Red light doubles density

Toshiba has used a short wavcelength laser to build
an vptical recording system which it claims has twice
the data demsity of conventional techniques.  The
red-light laser diode is made from indium gallium
arsenide phosphide (InGaAIP) and can produce morce

than 30 mW at a wavelength of 690 nm. This short
wavelength produces a smaller beam size. allowing the
system 1o record data with a pitch of 125 pm.
The company demonstrated the technology at the
optical data storage topical meecting in San Jos¢ in

February. The shorter wavelength laser is used
with a fast laser power control unit which
monitors and corrects fluctuations in  the laser’s

power. Toshiba expects to be able to market systems
able to store 150 Mbyte/square inch based on its
new technology. (Source:  Electronics Weekly,
19 February 1992)

New interconnect process

A process for making pure copper interconnects
for ULSIs has been dcveloped, and the technology
cvaluated by workers at Tohoku University (Sendai,
Japan), according to Tadahiro Ohmi and
Dazuo Tsubouchi of the university. As device sizes are
decreased and increased levels of integration density and
speed are required in ULSIs, it is necessary to develop a
low -resistivity, clectromigration resistant metallization
process for geometries under 0.5-micron. Aluminium
alloys are presently much used for interconnects, but
have the disadvantage of poor reliability related to
clectromigration. The Tohoku rescarchers believe
copper is a good alternative, with superior
clectromigration properties and low bulk resistivity of
1.72-micro-ohm-cm, much lower than aluminium
alloys. A process was developed for formation of high
quality copper thin films, making use of a rf-dc mode,
bias sputtering system. The system included a 100-MHz
rf power supply and 2 DC power supplics with connec-
tion to target and to wafer holder. The system allowed
control of a number of process parameters, and copper
films around 1-micron in thickness were grown on
silicon dioxide substrate. The films were thermally
anncaled at 450° C for 30 minutes, and found to develop
large grains as the crystallographic oricntation of the
films was transformed. Grains up to 100-microns were
grown after anncaling. Investigations indicated the
formation of idcal metal/silicon interfaces, with the
resulting copper interconnects expected to have lifetimes
3-5 orders of magnitude greater than those using
aluminium alloys. The copper interconnects are also said
to have much larger current driving capability. The
workers used scanning micro- RHEED microscopy for
in situ obscrvation of clectromigration. Article includes
figures and 22 references. (Extracted from Solid State,
April 1992)

New ROM ccli

Milsuhi%hi has developed an EEPROM cell smaller
than the cclls in a typical 4 MBit DRAM in the samc
process lcchm‘)logy, 0.8 micron CMOS.

The firm's LSI laboratorics in Osaka used a
stacked, split-gate structure o include the sclect and
store transistors required for an EEPROM ccll in a
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1t} square micron area using 0.8 micron CMOS. Using
the technology. rescarchers have butlt a t Mbit memory.

In the design. the control clectrode is stacked above
the floating gate as in a conventional EEPROM.
However. the floating gate is stepped to partially overlap
the gate of the select transistor.

Split gates have been used in  non-volatile
memories before, but for EEPROM it is usual 10 use two
separate transistors with a corresponding overhead in die
arca. Mitsubishi has achieved the area reduction by
making the region for Fowler-Nordheim tunnelling of
clectrons on to the gates extremely narrow.

Mitsubishi claims it was able to limit the tunnel
region to a width of 0.1 micron by using a three-layer
resist  and  proprictary (0.8 micron  processing
technologies.

Mitsubishi  stopped commercial EEPROM
manufacture at the 8 k x 8 bit size. It is unlikely to
revive its EEPROM programme.  (Extracted from
Electronic Times, 6 Fcbhruary 1992)

Experimental computer learns by mistake

Bell Communications Rescarch has created an
experimental computer that can learn by example. The
computer is made of neural network chips,
interconnected circuits based on the workings of the
human brain. The machine may one day cvolve into a
learning computer that can handle high data rate
applications such as complex network monitoring and
speech recognition. A ncural network computer "learns”
by lollowing cxamples, picking up "knowledge™ and then
"understanding”. (Extracted from Telephony,
4 May 1992)

Waler drying technigue is the cleanest yet developed

Scientists at the Philips Rescarch Laboratories,
Eindhoven, the Netherlands, have developed an ultra-
clean method for drying silicon wafers, glass plates, ctc.
They claim it is of particular interest for IC production
to meet the increasing demands for cleanliness as
dimensions decrease.

A wafer that is withdrawn from a water bath after
rinsing is covered by a water film about 10 pm thick.
Conventional drying mcthods, such as spin drying,
reduce thin film thickness to about | pm, but small
contaminating particles arc usually deposited on the
surface, while stress-induced damage to fine surface
structures may also occur.

The Philips technique is based on the Marangoni
cffezt in which a flow along a liquid surface is induced
by local variations in surface tension duce to a gradient in
cither the temperature or the concentration along the
surface.

Philips claims that the water film on a wafer can
be reduced in this way to a thickness of only a few nm
and that the product emerges from the water bath
essentially clean and dry. Marangoni drying does not
result in any environmental pollution, consumes hardly
any energy and, if an organic compound with a low
vapour pressure is used, does not require cxpensive
safety measures. However, the most important
advantage is that the flow of water macros the surface
results in what Philips claims is “the highest yet
attainable level of cleanliness in drying”. (Reprinted
with permission from Semiconductor International
Magazine, February 1992. Copyright 1992 by Cahners
Publishing Co., Des Plaincs, Illinois, USA)

Transforming the prospects for robot vision

Developers of robotic systems have long grappled
with the problem of giving their machines reliable
vision. A team of European engincers has come up with
a solution which relies entirelv on optics, rather than
clectronics, and so is fast and reliable. The system could
help production-line robots recognize objects, or
weapons systems lo identify hostile aircraft.

Most vision systems are electronic; they use a video
camera to produce an image of the scenc which is then
digitized and analysed by computer. This analysis can be
slow and inaccurate. The prototype optical system
matches a test object, such as a round bottle, against a sct
of reference objects, such as a collection of
different-shaped boities. It then identifies which of the
reference objects the test object most closcly resembles.

The system was developed by the French
company. Thomson-CSF in collaboration with the
company Krupp and the University of Erlangen in
Germany, and the Riso National Laboratory in
Denmark. It is part of an ESPRIT project, funded by
the Europcan Community.

The system, called a joint transform correlator, is
as fast as the video cameras that present the original
objccts and pick up the result, so it can spot changing
objccts instantancously. At the moment, however, it has
a scrious drawback. Although it will identify objects
anywherc in its ficld of view, it will not work if the test
object is larger than the reference objects or is at a
diffcrent angle. Rescarchers at Riso are working on a
device that can optically process and rccord the
difference in size and oricntation. When integrated with
the existing corrclator, rescarchers belicve this system
could be used for mose complicated tasks than are
currently possible.

Rescarchers at Thomson-CSF are also looking at
ways of increasing ihe number of reference objects that
can be available for comparison at any onc timc. The
reference ohjects could he varicd. both within a single
frame and over time, 1o try different sizes and
oricntations, the correct fit heing determined by which
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object gives the brightest spot. (This first appeared in
New Scientist. London, 22 February 1992, the weekly
review of science and technology.)

Scientists use lasers to show images in eyes

Rescarchers at the Human Interface Technology
Laboratory at the University of Washington in Seattle are
developing technology that uses lasers to scan computer
images directly onto the retina of the eye.

The display system uses fine lcw-intensity laser
beams directed through the pupil of the eye to scan
computer generated images directly on the retina in
much the same way as images are presently scanned on
cathode ray tubes.

So far, simnle line images such as an X-ray have
been successfully scanned in monochrome using red
lasers.

Colour will only be possible when blue lasers are
available, which can be comhined with red and green to
give a full colour spectrum.

Scientists at the university are confident the
technology will eventually provide very low-cost
lightweight devices that can be fitted to a pair of
spectacles.

Applications would include virtual reality systems
and "hcad - up displays™ for airlinc and fightcr pilots.

Mecanwhile, computer graphics rescarchers are
developing techniques to generate subte and complex
graphics images using procedures that mimic Darwinian
evolution.

At US supercomputer maaufacturer Thinking
Machines, rescarchers are evolving equations to describe
computer graphics textures, shapes and movements.
Initially a population of simple cquations is established.

Environmental conditions are then set to determine
which cquations will survive intact into the next
gencration. (Source: Computer Weekly,
13 Fcbruary 1992)

) i¢ follows sur 'S CVEry mov

Inflamcd gall bladders, brain tumours and arthritic
hips could all soon be operated on with the help of
robots, if a company launched this week fulfils its
promisc. Armstrong Projccts is Britain’s first firm to
specialize in the design and production of medical
robots. Although not the first such company in the
world its founder, Patrick Finlay, says it certainly has the
widcst range of medical automatons under development.

Robots arc cxpected to replace humans in
operating theatres for tasks thal nced greater precision

and stability than the human hand and eye can manage.
For example, Armstrong is building 2 robot to help
surgeons perform common abdominal surgery, such as
gall bladder removal.

Laparoscopy, in which a camera is pushed through
a small hole in the abdominal wall, allows a doctor to
operate "by television”, with instruments inserted through
a second puncture hole. The small size of the incisions
reduces the trauma fo patients and speeds up recovery.
But a junior doctor must point the laparoscope so that
the surgeon can operate - a procedure that can take
hours. The junior doctor, in Finlay’s words, is an
“expensive form of retort stand”.

His solution is Laparobot, which manocuvres the
camera in response to movements of the surgeon’s head.
Four tiny transmitters wom by the surgeon on a
headband send radio signals to a base unit. If the doctor
turns his head, raises or lowers it, or leans in, Laparobot
pans, ilts or zooms the camera.

For the first version, which is about to be built for
clinical triaks, the surgeon will still waich a television
screen, but Finlay expects later models to include a
head-up display similar to those used by military
pilots.

Finlay rejects the notion that robots will one day
operate on people unsupervised. He plans to introduce
automation step-by-step, increasing the machine’s
complexity and autonomy.

So Neurobot, which will assist in operations on the
brain and the spine, will grow through three stages, cach
one for usc in theatre. In its third and final guise, the
device will propose the best angle of entry through the
skull and guide a probe into the brain, for example to
take a sample from a tumour, using information from a
3-D CT (computer tomography) scan of the patient’s
brain. But the first, passive, stage is already in use. The
surgeon merely holds the robot’s mechanical arm, to
which the probe is fixed, above the patient’s head. As
he guides the probe by hand into the holc through the
skull, the probe’s tip shows up on the CT scan. Stage
two will be “semi-active”, says Finlay. Under its own
power, the machine positions a tube attached to the
mechanical arm outside of the head, down which the
surgeon will insert the probe.

Armstrong has its roots in the International
Advanced Robotics Programme, set up by the OECD,
the club of leading industrialized countries. (This first
appeared in New Scientist, London, 4 July 1992, the
weekly review of science and technology.)

Chemists in Germany have made the first cver

discovery of a chemical reaction by predicting it with a
compulcer.
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Rainer Herges and Chnstoph Hoock at the
University of Erlangen designed a computer program to
scarch for new wavs of making butadicne, a key
intcrmediate  in  the synthesis of many organic
compounds. The computer came up with 72 reactions,
two of which were previously unknown. One turaed out
to work in practice with an efficiency of more than
95 per cenl.

The first reaciion nvolved a seven-membered
carbene which would lose three of its ate - < as a singke
stable molecuke, leaving behind butziicne.  More
detaiked calculations by the computer showed that carbon
disulphide (CS,) would be the best threc - atom molkecule
to lose in this way. The simplke carbene that the
computer devised 1s not itself a stable species. However,
it is possible to make precursors to the carbene,
stabilizing it by attaching other substitutes to the
molecule. Herges and Hoock dit! *his in three ways:
first. by attaching a tosylidrazone group; secondly, by
converting this to a diazo derivative by heating; and
thirdly. by attaching a sulphur atom.

The chemists then converted these compounds to
the carbene in several ways: by heating them, by
cxposing them 1o ultraviolet light, and by reacting them
with phosphine. As the carbene formed, it immediately
lost the carbon disulphide, as predicied, and produced
butadicne at a yicld of more than 95 per cent in cach
reaction. Herges and Hoock then extended their reaction
to sce if it would work for a dienc that was part of a
larger molecule.  Again it gave high yiclds of
product.

The second reaction which the computer predicted
would form butadiene involved the pericyclic reaction in
which a molccule with a chain of seven atoms curls
round so that one cnd can grab an atom from the other
while at thc same time breaking off butadicne. A
phosphite, in which onc of the groups attached to
phosphorus was a seven-atom chain, was made and
shown to go as predicted by the computer. However,
this reaction had to be carried out at low pressures and
a temperature of 350° C. Even then it gave only a
40 per cent vicld of butadicne. This was cnough to show
that the computer's discovery worked, although this
method is not likely to be popular with chemists working
at the bench.  (This first appeared in New Scicntist,
London. 22 February 1992, the weekly review of science
and technology.)

Dutch rescarch gives two implant recipes

At Utrecht University, Amsterdam, physicist
Rob Schreutclkamp has developed ion implant recipes
that can lcad to higher quality 1Cs. Schreutelkamp has
studicd silicon-lattice dislocations and their cffects on
device propertics, resulting from implantation of boron
and phosphorus. He determined the critical level of total
implantation damage above that which defects occur.

Then, he developed two recipes for dislocation- free
implantation.

The first recipe uses a series of short implantation
steps to keep the number of displaced silicon atoms
under the critical threshold for dislocations. Afier cach
of these short implants, the wafer being doped is heated
(0 anacal the resulting damage. This technique produces
a high concentration of boron or phosphorus doping
without dislocations.

The second recipe uses an cxtra high-cnergy
implant following the implant step thai establishes device
electrical properties. With subsequent annealing, the
doping ions from the high-energy implant create many
dislocations about one micron below the active circuitry.
Accordingly, the free silicon atoms displaced by the
doping ions during the regular implant migrate out of
the active circuit area to the underlying dislocations.

Tests by engineers at Mitsubishi in Japan have
shown that Schreutelkamp’s second process recipe is
inexpensive to add to production processes.

This rescarch was done at the FOM-Institute for
Atomic and Molecular Physics in Amsterdam - a
division of the Dutch Foundation for Fundamental
Rescarch on Matter - in cooperation with Philips
Rescarch in Eindhoven. (Reprinted with permission
from Scmiconductor International Magazine,
Dccember 1991, Copyright 1992 by Cahners Publishing
Co., Des Plaincs, Illinots, USA)

A mcmorable sandwich

Sandwiches of magnctic and non-magnctic metals
with layers about 30 atoms thick could in future be used
as three-dimensional memory devices according 1o
physicists at the University of Oxford. Zones in cach
magnetic layer could be magnetized in one of two
directions to represent the ones and 7eros of digital data.

The physicists are making structures with layers so
thin that their clectronic or magnetic properties arc
different from that in larger pieces of the same matcrial.
By changing the compaosition, number or thickness of the
laycrs, they can “tunc” their propertics. John Circgg,
Roger Ward and Mike Wells  of the  university's
Clarendon Laboratory arc growing layers of magnetic
rare carths, such as holmium or ncodymium, separatcd
by the non-magnctic rarc carths yttrium or lutetium.
Each of the 100 or so layers is between 1 and
10 nanometses thick.

Tke laycrs arc deposited by molecular beam
cpitaxy (MBE), a tcchnique usually used for growing
thin layers of semiconductors or superconductors. An
clectron gun is fired at a solid black of the rarc carth,
which hcats up. and its atoms cvaporatc off the block
and land on the substrate. (This first appeared in New
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Scientist. London, 14 March 1992, the weekly review of
science and technology.)

Now_you sed il ... now you don’t

Renewable photographic images have been created
using a film made of a conducting polymer.

Hiroshi Yonevama and his collcagues at Osaka
University projected an image oato a thin film of
polvaniline which contains particles of semiconducting
titanium dioxide. By eclectrically manipulating, or
“switching™, the polymer, they were abke to erase the
image and use the film again.

Yoncvama and his colleagues replaced the
ckectrodes with particles of titantum dioxide embedded
in the polvmer. Thev made the polymer film by passing
a current through a solution of aniline, a derivative of
benzene. The film formed on the positive electrode, or
anode. When the light was shone on the film, clectrons
in the scmiconductor became excited and werc absorbed
by the surrounding polymer, changing its colour from
vellow to green.

Unfortunately, because polyaniline is a good
conductor, the charge generated in the semiconductor is
quickly carricd away from its source. So even if the film
is used 1o depict an image confined 10 one place, the
colour change spreads through the 1i'm.

Yoncyama's trick was to use the polymer in a
neutral rather than an acidic solution. Polyaniline
conducts only in acid because it needs hydrogen ions
(protons) to assist its conductivity. Yoneyama included
methanol, a proton donor.

When the semiconductor particles absorbed light,
this created cxcited clectrons and positive holes.
Electrons were constmed by the polyaniline, while the
holes were consumed by the methanol, releasing
hydrogen ions, which made the solution acidic close to
the place where the light was absorbed. This allowed the
polymer to be reduced. Because the bulk of the polymer
was non-conducting, the charge stayed where it was
produccd, and a stable image of the light source resulted.

The role of the semiconductor was to assist the
transfecr of clectrons from the methanol to the polymer.
At the end, it was unchanged, <o it could be used
repeatedly.

The number of reactions which take place depends
on the amount of light that is absorbed. The image
shows this as diffcrences in shade between the
two extremes of colour.  This gives a much more
realistic picturc than if the colours were sharply
contrasting.

Yoncyama found that if the film was supported on
an undcrlying clectrode the whole picture may be erased

by making the electrode positive, and oxidizing the
whole film so it all became yellow again.

Similar polymers could be used in renewable
photocopy systems, optical communications systems or in
the ctching of chips that use conducting polymers rather
than wircs or semiconductors.

There are many problems to overcome, however.
The polymer and its changes in colour must be made
stable for longer periods. Also, it will be necessary to
develop more coloured polymers (not everyone wants
green) and to make them stable in air. Air will oxidize
the polymer and so crase the picture. (This first
appeared in New Scientist, London, 30 May 1992, the
weekly review of science and technology.)

Infrared beams cut cable menace

With hi-fis and TVs sprouting more speakers
to cope with stereo and surround-sound, speaker cables
can become 2 hazard. Now Mitsubishi of Japan is using
infrarcd beams to do away with cables.

Some electronics companies have tried vsing FM
radio links between a stereo amplifier and loudspeakers,
but the sound quality does not match digital recording
quality. Mitsubishi’s wircless system uscs infrared light
to carry digital signals.

The transmitter, placed near the hi-fi or TV, has
an infrared light-emitting diode, similar to those used in
a TV's remote control handset. The light from the LED
switches on and off to create digital pulses which carry
a slereo sound signal, of comparable quality to a CD.
The beam is split in two and lenses direct the two beams
at receivers on top of each speaker.

The reccivers convert the digital signal into an
analog signal. This is then boosted by amplifiers
connected to cach speaker which plug into the mains.
Both loudspeakers receive the same signal, carrying both
left and right sound channels, but cach is presct to
decode only one of the channels. (This first appeared in
New Scientist, London, 11 July 1992, the weekly review
of science and technology.)

Silicon chip mimics nerve cell

A silicon chip that mimics some of the functions of
a real ncuron has been developed by Misha Mahowald of
California Institute of Technology and Rodncy Douglas
of the University of Oxford. The device is based on an
analog VLSI (very large scalc integration) chip - similar
to the processors uscd in personal computers except that
it uses an analog (continuously varying) signal instcad of
a digital (on-off) signal. The device's four aciive
clectrical channels are designed to mimic the function of
ion channcels in the neuron cell membrane. The devicr
reproduces two major functions of real ncurons. It
exhibits voltage spikes reminiscent of action potentials
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and shows adaptive behaviour (reduced response upon
repeated  stimulation).  The silicon neuron  could
represent a step towards mimicking nervous system
function more realistically than artificial neural networks
do. the rescarchers say.  (Source:  Chemical and
Enginecring News, 23 December 1991)

Unclogging the chip's clectronic snari-ups

Ordinary computer chips can be made to work ten
times faster than they do today, simply by rearranging
their circuits, according to clkectronics researchers
in North Carolina. They have resurrected a 30-year-
old idea 10 force data through the chips’ circuits at
ncarly ten times the normal speed without getting
the information muddled up. Their work could
make computers faster without increasing
cosls.

Computers are slowed down by having 10 wait for
numbers to arrive before calculations can be done.
When a computer adds two figures, the circuit carrying
out the calculation has 1o wait for both figures before it
can work out the answer. If more figures come along
before the expected ones, the circuit will come up with
the wrong answer.

The alternative, says Wentai Liu, who is leading
the rescarch at North Carolina State University, is
“wave-pipelining”.  His team has designed computer
circuits which cqualize all delays to the figures to smooth
the flow of data, so the necessary figures always arrive
at the circuit at the same tir 2, Clocking is unnccessary,
and data can be fed into the circuits at a much faster
ratc. Liu says the idca was first proposed in the 1960s
but was techaically impossible then.

The biggest circu’ they have made so far adds two
numbers with 16 binary digits. 1t is made from a type of
circuit known as CMOS, which is widely used in
computers because it can calculate reasonably quickiy,
but uses modest amounts of power. In the latest
conventional compuiers a CMOS circuit can calculate at
100 mcegahertz, or 100 million times a sccond. But the
ncw chips in the wave-pipeline circuit run at the
cquivalent of 25 megaherts.

There are several secrets to the speed. The team
uses sophisticated design software to redesign the CMOS
logic gate. the basic component of computer circuits, to
make all the delays cqual. The designs keep clectrical
noisc to a minimum, and make allowances for localized
heating, which happens when part of the computer is
doing a lot of calculating - both of which can affect the
delays. During the design process lhcly simulated the
delay of figures 10 an accuracy of 107" seconds. The
tcam also took into account the incvitable manulacturing
variations in chips.

The new chips arc even more remarkable because
they were made using old techniques.  The smallest

fcateres on the chips are two microns across. Many
chips today have features of 0.8 microns.

Liu cxpects the chips to be used
tckecommunications cquipment, to speed up computers
and for instrumeats which collect data very rapidly.
(This first appcared in New Scientist. London,
22 February 1992, the weekly review of science and

technology.)
Expenimental switching chip

Rescarchers at  IBMs  Yorktown Heights
Laboratories have developed an experimental switching
chip which can handle data rates of five billion bits/sec.
in each of 16 channels simultaneously. The company

licves that the device will be used as a data traffic
controller in systems with nciworks of multiple
processors, storage devices and 1/0 devices, such as
parallel processing supercomputiers. The chip is built
using a novel threc-clement circuit instead of the
standard five transistor switch cell. The IBM circuit
consists 0! two transistors and a resistor. This allowed
the research team (o build the circuit using only
4,200 transistors on a dic measunng 3 mm by 3 mm.
(Source: Electronics Weekly, 4 March 1992)

Intel doubles chip speed

Intel claims it has doubled the internal clock specd
on a second gencration of 486 chips, called the DX2,
allowing 50 MH/ speeds to be achieved on 25 MHz7
designs.

The chip is comgatible with installed softwarc and
cnables applications 1o be carricd out at twice the speed.

Near 7cro wait-states can be achicved by
combining the chip with high speed design clements,
such as a sccond level cache of data which avoids
waiting for the system memory to provide results. It
means that 66 MH7 performance will be available much
carlicr than previously thought, probably in the second
half of this ycar.

But Intcl says the DX2 uses 40 per cent more
power than cxisting 486 chips, and admits it may require
better cooling than on present designs.

And the DX2's higher core speed may cause
problems in older software using instruction loops for
timing. For cxample, Bios code uses timing loops to
provide sufficient time for critical peripheral operations.
{Sourcc: Computer Weekly, S March 1992)

All-purposc chip breaks world speed record

The record for the world's fastest computer chip
was claimed last week by the computer maker Digital
Equipment Corporation.  The nacw all-purposc chip,
known as Alpha, is twice the speed or beiter than the




present fastest, says the company. It can also cope with
numbers that are twice as Jong as today’s chips handle
and can carry out two instructions simultancously. The
Alpha chip is intended for any size of computer. from
pocket-sized to supercomputer.

Alpha is a 64-bit processor, handling numbers up
to 64 binary digits long. This means ihat it can label the
“pigeonholes” in its memory with any one of 2% (over
10 bitlion billion) distinct numbers, known as addresscs.
The targer this “live” memory is. the more the computer
can do at any onc time - such as making calculations,
and showing the results as a colour picture.

Digital says that Alpha’s clock, which synchronizes
the operation of the chip. runs at speeds of up to
150 million cyclkes per second {megahertz) now and
perhaps 275 megahertz in future. Digital's chip was
designed 1o remove any bottlenecks that might slow data
down. Many personal computers work at 25 megahertz
today. but even then word processing tasks can take
several seconds to complete.

The chip’s speed is further boosted because Alpha
only uses a small number of simple instructions - a
design known as reduced instruction set computing, or
RISC. Alpha docs two instructions at once, giving il a
speed rating of 300 million instructions per second.

Onc drawback of Alpha is that it emits 30 watts as
heat, as much as a dim light bulb. Digital is working on
a lower power version. (This first appeared in New
Scientist. London, 7 March 1992, the weekly review of
science and technology.)

British tcam dcvelops chip that can “learn”

A chip which “learns™ has been developed by a
group working on ncural networks at the University of
London.

The revolutionary chip mimics the behaviour of a
brain ccll more closely than any device so far and
operates much faster than any previous technology.
Called the probabilistic RAM (pRAM), it also cnables
ncural neiwork hardware to be much smaller than
hitherto.

The pRAM can be used in a variety of ways to
form artificial ncural networks like living nervous
svsiems,

The 84-pin digital device consists of 256 ncural
nodes realized in a gate array with a conventional RAM
chip, and is a thousand times faster than software
solutions.

Devices can be linked together to form nctworks
of any size.
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The device produces an output in the form of a
spiked pukse train like its biological counterpart, and its
proficiency can be enhanced by a learning circuit which
repeats itself 200 times a second, thereby dramatically
reducing network training time - from a year to less
than a day in compicx applications.

Applications envisaged for the new chip include
specch, pattern  and  vision-recognition, signature
verification, fingerprint  amalysis, “on the fly”
enginc-management, environmental control, financial
forecasting, scientific and statistical modelling. and
non-linear control of systems previously thought
uncontrollable.

The pRAM was developed by Professor
J. G. Taylor and Dr. T. G. Clarkson of King's College,
and Dr. D. Gorse of University College, who have been
working on it for four years. It has been patented
extensively and is available for licensing. (Source:
Electronics Weekly, 1 April 1992)

Displays borrow chip technigues

LCD makers like to borrow production techniques
from chip manufacturers to kecp their development costs
down. But they need a lower level of failures than can
be tolerated by the chip makers and have been
simplifying the traditional semi-conductor processing
techniques (o make it easier to improve their yields.

Chips can be made to work cven if individual
transistors are manufactured incorrectly. The problem
is nvercome simply by isolating the faulty circuits. But
the human eye can detect missing pixcls caused by faulty
transisiors on an LCD so failure-free processing is
critical during production. Leybold has developed a
technique which simplifies LCD making, reducing the
chance that the panel will have missing pixels.

Active matrix LCDs are made by building up a
grid of switching clements on the inside surface of a
glass substrate. The switching clements may be
two-tcrminal devices, such as diodes, or three-terminal
devices, such as thin film transistors (TFTs).

A simpler alternative, using metal-insulator- metal
{MIM) switchcs has been developed recently. The MIM
process uscs two masking siages instead of a scven mask
TFT process, and MIMs have twice the brightness of
TFT LCDs.

Parts of the production process of active matrix
displays arc similar to IC rnanufacturing techniques.
While the manufacturing process is casicr, minimum
structure widths are between 2 to 5 microns and film
thicknesses are 50 to 500 nm, plus fewer masking steps,
the final produc: has 10 be 100 per cent failure
free.

v\
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The transistors themselves are built up from
amorphous silicon, deposited on the glass, using plasma-
enhanced chemical vapour depesition (CVD). Other thin
films include silicon nitride, silicon dioxide, and metals
for the transistor gates and source connections.

Insulating materials are deposited in plasma CVD,
while sputtering techniques are used for metals. At
Semicon Europa 92 in Zurich this year, Leybold
demonstrated how in-line processing systems are being
used for the interconnect tracks, source, gate and drain
clectrodes of the TFTs.

In- line processing systems are used because of their
ability to increase throughput and reduce particle con-
tamination. The glass substrates can be placed vertically,
two at a time, side by sidc in the load module. There is
less particke contzmination and scratching.

The production linc is completely modular and
consists of load locks, heating, cooling chambers, and
process modules. It can coat substrate sizes from
350 x 900 mm, up to 830 x 1,500 mm (e.g., cach carrier
can be loaded with four or 16 substrates of
350 x 400 mm).

In the sputtering chambers, the metal is deposited
under vacuum, while the substrates pass through on
U-shaped carriers, loaded on both sides.  This allows
central infrared heating systems to be mounted between
the substrates.

The carriers are moved in a continuous flow in
front of rectangular, planar magnetron spultering
cathodes. The film thickness is determined by the
sputter rate, the number of cathodes and the speed of the
transport system. Throughput can be increased by
adding more processing modules, but is limited by the
cycle time of the load and unload modules.

The transistor dielectrics are deposited by plasma
CVD process in scparate chambers. In contrast (o
spultering, the process is not a continuous onc. The
precursor material is introduced via a large arc clectrode
in gascous form, excited in a plasma, and condensed out
on the surface of the substrate.

since only onc substrate is processed per cycle, the
throughput at the static CVD stage is lower than that for
an in-linc sputtering system. In order to increase
production, it is necessary (o have several sysiems
working in parallel.

To remove unwanted material, plasma ctching is
still undertaken as a horizontal process, using carricr- frec
pick and placc techniques. There is still a danger that
the cassette carricr itsell would causc contamination
during the ctching process.

As with scmiconductor wafers, the substrate
carrices in the ctcher are loaded and unlnaded by a robot

system in a clean room environment. After loading, the
carriers are transferred to a load lock, where it is
pumped down, degassed, and if necessary heated.
(Source: Electronics Weekly, 8 April 1992)

Surfing” clectrons act 10 speed up processors

A chip that stores electrical charges by letting them
“surfl” on sound waves promises much faster processing
of analog signals. The chip acts as a delay line which
breaks up analog signals into packets of charge of
different sizes and carries them along on an acoustic
wave moving through the chip. This stores the analog
information very bricfly until it is needed, something
that is very difficult to do in conventional chips.

The new chip, developed by Comlinear of Urbana,
illinois, uses a technique called acoustic charge transport
(ACT) to store an analog signal briefly. According to
Daniel Fleisch of Comlinear, the ability to dclay a signal
for a fraction of a sccond, so that it can be compared to
a second signal, lies at the heart cf signal processing.

This will be important in fields such as pattern
recognition and ncural networks, which are currently
limited by processor speeds. In terms of the speed of
processing signals, the technique is "three or four orders
of magnitude ahead of digital technology”, Fleisch
says.

The ACT chip is made of gallium arsenide, a
semiconductor, which contains impurities along its top
surface to improve its conductivity. At one cnd of the
chip a surface acoustic wave is generated which moves
through the material at a speed of 2.9 kilometres per
second.

Comlinear expects its first products using ACT
chips will be hard disk drives for computers with
capacitics as large as 1 gigabyte. Fleisch expects them to
be on the market later this ycar. (This first appeared in
New Scientist, London, 4 April 1992, the weckly review
of science and technology.)

Electrons file through the turnstile on n

Physicists have built a semiconductor chip in
which they have observed single clectrons jumping into
medium microscopic "box” within the structure. By
mecasuring how the movement of the electron affects the
capacitance of the chip - its ability to storc charge -
they can look ai the individual quantum cnergy
levels.

A single particle in a very small box at a very low
temperaturc is about as simple a quantum system as it is
possible to achicve. Quantum mechanics predicts that a
particle in such a box can take up only certain fixed
cnergy levels. I the particle docs not have an energy
cquivalent to the lowest empty one, it will be unable to
enter the box,
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Physicists have been able to construct such boxes,
known as quantum dots. for some time but their studies
have usually involved the movements of large numbers
of clectrons.  According to Raymond Ashoori of the
AT&T Bell Laboratories in New Jersey, their ability to
move single electrons means that "we can probe states
vou could never look at before™. Ashoori presented his
results last month at a2 mecting of the American Physical
Socicty in Indianapolis.

The chip s made from a sandwich of semi-
conducting materials. The "bread” of the sandwich is an
clectrically insulating material while the “filling” is a thin
layer of gallium arsenide containing impurities 1o
improve its conductivity.

In a related scries of experiments,
Leo Kouwenhouven of the Delft  University of
Technology in the Netherlands and his colleagues used a
quantum dot to create an electron turnstile.  Electrons
are shunted into one side of the dot and out of the other
stde at a rate that can be regulated. This technique may
turn out to be of practical use in providing a precisely
known current which can be varied simply by
controlling the rate at which electrons are shunted
through the turnstile. The Dutch tcam has generated a
current of around a million millionth of an amp. They
need o achieve a thousand times as much for a current
standard. (This first appcared in New Scientist, London,
4 April 1992, the weckly review of science and
technology.)

Chip cuts power down 1o size

A revolutionary ~hip for miniaturizing power
supplies down to the level required for pocket computers
has heen developed by Silicon Valley start-up Power
Integrations.

The $3 chip, PWR-SMP260), can also be used as a
universal switching power supply inside pocket phones,
LCD TV, pocket shavers, camcorders, portable faxes
and Walkman/Discman type products.

For a pocket computer, the chip allows the
construction of a 60 W output switch mode power supply
which measures 3.75 x 2.25 x 1.2 in. weighing 4 oz for
a component cost of $10. (Source: Electronics Weekly,
1 April 1992)

National flash warning

National Semiconductor belicves it has found a
route to “fully functional” flash - that is a flash memory
which can be crased bit- by-bit instead of in large blocks
as at present, and which only needs onc operating
current instead of two, as at present. The technology
allows a chip to be overwritten bit-by-bit without
aprior crase function.  An apparent disadvantage
of National's flash tcchnology is that it uses a two

transistor cell whereas Intel uses a single transistor
cell.

National's first prototype chip in the new
technology is due in six moaths. It expects to reach the
8 Mbit generation in 1994 - two years behind Intel
which has 85 per cent world (lash market share. (Source:
Electronics Weekly, 8 April 1992)

IBM first with 16 Mb DRAM

In mid- February, IBM officials claimed to be the
first semiconductor manufacturer to ship “limited
quantities of 16 Mb DRAMs", catching the new wave of
DRAM consumption that forecasters expect to exceed
800 million units by 1996. These chips were designed at
IBM's facility in Essex Junction, Vermont, and are being
made there and in Corbeil-Essones, France, the latter in
agreement with Siemens.

IBM will put their 16 Mb chips in its new high-
end AS-400 minicomputer line, which officials also
unveiled in February. The AS-400 is 70 per cent more
powerful than previous generation systems. The cost of
these systems, aimed at small to medium -size businesses,
slarts at $10,000.

Although a significant first, experts believe IBM
leads Japanese DRAM manufacturers by only six
months or less. Some Japanese memory manufacturers
are shipping test quantitiecs of 16 Mb DRAMs.
Japancse-made computers with these chips are expected
by mid-1992,

Although IBM has yet 10 release the details of their
64 Mb process, it is likely they will continue to leverage
the same fabrication technologics used for the 16 Mb
DRAM. (Reprinted with permission from
Semiconductor International Magazine, April 1992,
Copyright 1992 by Cahners Publishing Co., Des Plaines,
Hlinois, USA)

New [erminal

The ubiquitous ASCII terminal first became well
estublished in minicomputer systems in the late 1960s.
So it is no surprisc therefore that as PC hardware,
cxploiting the power and memory capacity of the
Intel 386 and 486 processors, taking over the role of
the minicomputer from the DEC PDP/11 and 1BM
System/36, the ASCIH terminal siill continues to
thrive,

But ASCH terminals are notorious in that, apart
from the basic character set, all extensions arc specific to
the VDU manufacturer. This is particularly so in the
Escape sequences used as commands such as clear screen,
position cursor and delete line.  Therc is an ANS!
standard but the DEC VTI100 is the ncarcest terminal to
this in practice.

-




Fortunately Unix includes a feature, termcap,
which allows the system to be tailored to match the
escape sequences of the specific VDU used on each port.

But VDUs have always been monochrome. Only
with the PC and its internal EGA and VGA video
systems has colour become common to users, implying
expensive and complex Local Area Networking of
multiple PCs if all users needed colour. This is a
desirable solution in some cases but not for conventional
small business systems. Yet the PC established a useful
cxtension to the ANSI escape sequences by defining an
extra set of sequences to control the colour of the
display.

Thus the PC Unix world took a very sensible step
forward and included this Colour- ANSI specification as
a standard option in term-cap, basically for the internal
memory mapped display and keyboard. This set is
available for control of a serially connected terminal
which obeys these rules, including the PC defined
graphics character set.

Technology Concepts, headed by ex-Cardiff
University professor Martin Healey, has introduced the
new NyCE Colour Graphic Terminal to support the
Unix ANSI colour stardard and the PC style keyboard.
Unlike earlier VDUs the terminal exploits the capability
of amalog VGA monitors found in modern PCs
producing high-quality display.

Although it is slightly more expensive than the
monochrome equivalent, the colour terminal could
significantly add to the quality cf PC-based Unix small
business computing. (Extracted from Unix News,
March 1992)

ill. MARKET TRENDS AND COMPANY NFWS

Market trends

Manufacturing revolution required for
Gigabit age

The success of semiconductors to date has largely
hinged on the indusiry’s ability to make continual
improvements in cost, density, performance, reliability
and functionality. Its continucd success, however, may
requirc some dramatic changes in the way ICs are
designed and manufactured, especially as we approach
the Gigabit age. This observation was madc by
Pallab Chatterjee of Texas Instruments.  Specifically,
Chatterjec points to the escalating costs of 1C manu-
facturing. Capital cquipment costs are quadrupling
every decade, he says, and with cach device generation
the nced for clcan raw maltcrials increases about
15 per cent, die size by 38 per cent, process steps by
25 per cent and test costs by 20 per cent.  Increasing
vicld, improving utilization, incrcasing wafer diameter,

and using in situ multiprocessing and modular tools are
all "knobs" that can be turned to change the economics of
Gigachip technology development, Chatterjee believes.

He also says that the introduction of new
technologies is going to become increasingly critical -
any new technology must be engineered to the point
where it can compete in performance as well as cost of
ownership compared to the existing techrology. Areas
where Chatterjee believes new technologies will be
needed or implemented include:

- Cleaning technologies that minimize the
generation of particles rather than focus on ihe
removal of particles once they (re on the
wafer;

- Optical lithography systems that employ
optical image enhancement (such as phase shift
masks) and manage the lower depth of focus
associated with high numerical aperture lenses.
Excimer lasers will also come into play;

- Rapid thermal processing tools that use muliti-
zone heating lamps and in situ sensors should
mabke this a key technology in the latter part of
this decade; and

- Plasma processing systems that use magnetic
field or inductive coupling to achieve high
selectivity, good anisotropy, good uniformity,
low ion induced damage, low particle
contamination and high throughput rates.

Other trends cited by Chatterjec include an
increasing requircment for ultralow power ICs, driven
by the hand- held and desktop forms of clectronics; and
a two orders of mzgnitude increase in the productivity of
the design and software systems. (Reprinted with
permission from Semiconductor International Magazine,
Junc 1992. Copyright 1992 by Cahners Publishirg Co.,
Des Plaincs, Hllinois, USA)

Futyre trends in 1 i

World robotics sales totalled $2-6 billion in 1991,
depending on how such systems are defined and if they
include attachments such as vision systems. In the 1980s
many users found that to take full advantage of robots,
they had to redesign their products and the way they
made them; robots sometimes failed to pay of{ because
they did not cfficiently interface with employces and
other cquipment. Industrial robols in the 1990s can
cfficiently paint, weld, scal, assemble and package
various goods, often with a precision unmatched by
human workers or under adverse conditions. In nuclear
power plants, they can perform remote inspection, tank
clcaning, interior pipe inspection and loosc parts
rctricval. New applications are opening up in service
scctors, such as  polishing supermarket floors or
dclivering patients’ meals in hospitals, although uscs in
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security -puard operations, fast-food restaurants and
other service fields are slower to take hold. due to the
necessity of interacting with humans and handling more
variables.

Transitions Rescarch’s Helpmate robot is being
u<~d at Danbury Hospital to carry patients’ food trays
fr.om the third- floor dictary department to the twelfth-
floor nursing unit, and speak to the receiving nurse or
attcndant.  Leading firms that survived the shakeout in
industrial robots include GMFanuc Robotics and ABB
Robaotics. Japan still accounts for about 67 per cent of
annual robotics sales, according to most industry
cstimates, due to labour shortages and a successful track
record in automation. The service sector still lags far
behind industrial robots in choosing tasks that robots can
do from those they will be indispensable in doing.
Integrated Surgical Systems (Sacramento, California)
secks US Food and Drug Administration approval to
begin human clinical tnals on a robot to remove, under
a uoctor’s supervision, hip hones for replacement by
titanium implants. The robot can make cuts so precisc
that the gaps between the replacement and the remaining
bonc are 50 microns, onc-twentieth the smallest average
gap in surgery performed by humans, according to
Dr. Howard Paul  of Integrated Surgical Systems.
(Extracted from New York Times News, 29 April 1992)

Rest-ol-the - world chip market grows 46 per cent

Chip manufacturers outside the traditional chip
manufacturing arcas of Japan, USA and Europe are
showing explosive growth (46 per cent in 1991 compared
to only ten per cent growth in the world market) says US
market analyst Integrated Circuit Enginecring (ICE).

Samsung of Korea is the largest company of the
group duc to its success in catching up with the lcaders
in advanced DRAM manufacturing with its 16 Mbit
device already on the market. Samsung is now thirteenth
in the world in semiconductors with sales worth
$1.4 billion last ycar, says ICE.

Rest-of -World Chip Manufacturers

191 1C cr
Rank Company sales ($m)  Growth  Country
1 Samsung 1,488 20 Korea
2  Hyundai 452 74 Korca
3 Goldstar 360 155 Korea
4 UMC 210 41 Taiwan
S TSMC 170 13 Taiwan
6 Mosel/Vitelee 165 67 Taiwan
7 Winbond 108 125 Taiwan
8  Chartered 70 0 Singaporc
4 Hualon 55 25 Taiwan
10 Holick 0 67 Taiwan

(Source: Integrated Circuit Engincering)

Fastest growth in the group is Lucky Goldstar, also
of Korea, on 155 per cent growth to hit $360 million
worth of sales in 1992,  Goldstar appears to have
benefited from its close link with Hitachi of Japan in its
DRAM manufacturing.

With Hyundai’s $460 milhon 1991sales, the Korean
threesome are the three largest in the group. The other
companies in the top ten are all Taiwanese except for
Chartered Semiconductor of Singapore.  (Source:
Electronics Weekly, 3 June 1992)

UK electronics set for recovery

UK clectronics companies have dramatically
improved their manufacturing efficiencies during the
recession and are well placed to compete for orders when
business picks up, according to a survey of UK
manufacturing industry by consultant Coopers &
Lybrand Deloitte.

The report describes the improvement in stock
levels as "exceptional™.

Some 80 per cent of electronics firms have cut raw
materials and work-in-progress stock levels since 1989,
and more than 60 per cent have lower stocks of finished
goods. Stock levels, representing capital tied up in the
manufacturing process. arc a  key measure of
manufacturing cfficiency.

Despite the recession 53 per cent of companies
reported sales value up since 1989. Sixty-five per cent
said they had cither maintained or increased investment
over the past three years. Over the same period 78 pei
cent of companics have improved the proportion of
orders delivered on time and two thirds have cut
delivery lead times. (Source:  Electronics Weekly,
20 May 1962)

Computer giants aim to work in paralie!

Experis in parallcl computing, in which anything
from a handful to a thousand or more chips work
collectively, met recently to sort out what is probably the
biggest problem facing them. Programs written for one
parallel computer will not work on any other type.

Similar problems have always afflicted ncw types
of computer. Personal computers, for example, only
became really successful when IBM's PC, with
Microsoft’s DOS softwarc for handling the basic
instructions, camc along. It became the standard, and
many companics produced hardware and softwarc which
was compatible with it. This has not happened yet in the
parallel computer industry.

Tony Hey of the Parallcl Applications Centre at the
University of Southampton, says there arc two important
arcas of dissent.  Onc is how the computers pass
messages - data or instructions - between the processors.
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Genesis, & project  funded uader the European
Community’s ESPRIT programme, has already produced
software which can run on the different computers made
by Intel and NCube of the US, Meiko in Britain and
Parsvtec of Germany.

The other problem arca is memory. If this is not
catered for there can be anarchy, and the program may
make mistakes. But exactly how the memory is
controlled varies between computers.

Hey is optimistic that the meetings will have got
some of the key companies talking, including Fujitsu,
Cray and IBM which all sent representatives. He
belicves that Europe, which has a large number of small
parallel computing companies, is in a position to
influcnce the standards.

There are signs of the parallel processing industry
settling down, and independent software companies are
starting to write paraliel programs - quite a risk unless
the hardware is beginning to standardize. (This first
appeared in New Scientist, London, 9 May 1992, the
weekly review of science and technology.)

Chip sales ready 1o soar in 1992

Semiconductor makers are looking forward t0 a
boom year in 1992, according to the Electronic
Component  Industry  Federation  (ECIF). The
Federation's forecast for 1992 predicts a 5 per cent
growth in sales, driven by an 8 per cent growth in
microprocessor sales.

The increase in bookings placed so far this year
will actually lead to deliveries of chips, unlike increases
in bookings at the start of previous years,

A similar rise in bookings at the start of last yecar
had been caused by worries over the DRAM reference
price, and had not been translated into sales later in the
vear. Ambrose said that there was nothing political or
artificial about this year's bookings. (Source: Electronics
Weeklyv, 8 April 1992)

Leading US makers of chip equipment gain

market share

Resurgent US manufacturers of semiconductor
cquipment are regaining some of the ground lost to
Japancese competitors in the past decade. The latest
edition of an annual market study by VLSI Research Inc.
of San José, California, shows that American equipment
makers that rank among the top 10 suppliers in 1991
picked up an additional 3 per cent of the market shared
by that group. "This represents a significant comeback
for America,” says the report, adding, ‘It is a noteworthy
milestone  for  {the  semiconductor- manufacturing
rescarch consortium|] Sematech, which has been working
closely with all of these companies to improve American
manufacturing”.

The authoritative study places the 1991 world - wide
total spent for systems and services at $9.9 billion with
the top 10 accounting for $4.2 billion, or 43 per cent,
about the same as the 1990 figure. But the US
companies’ slice edged up to 40.8 per cent of the total
from 38.0 per cent, a gain of $297 million. (Extracted
from Electronics, April 1992)

Trends in CMOS development

Complecmentary metal oxide semiconductor
(CMOQS) integrated circuits may soon rule the world of
semiconductors. Market research firm Integrated Circuit
Enginecring Corporation estimates that by 1994, CMOS
will have captured 73 per cent of the world-wide I1C
market. Already, leading micro-processors, ASICs and
DRAMs larger than 1 Mb are almost entirely constructed
using CMOS technology.

Key factors contributing to the increasing
popularity of CMOS technology include: low power
density; relatively good noise immunity and soft error
protection; low threshold bias sensitivity; design
simplicity and easy layout; and capability for lower
power analog and digital circuitry on the same chip.

Another tmportant factor in the success of CMOS
has been its ability to be scaled to smaller and smaller
dimensions. While the road to the 0.5 um geometries we
are now beginning to sce has been anything but casy, it
promises to get even more challenging as critical
dimensions shrink to 0.35 gm or less by the end of the
decade. Even now, CMOS device designers working in
advanced process laboratories are developing devices
with critical geometries as small as 0.25 um.

When it comes to gcometry shrinking, most of the
industry’s attention has focused on the ability (or
inability) of optical lithography equipment to reliably
reproduce structures at such deep submicron dimensions.
As critical as this is, that is only part of the challenge: if
you were o take the CMOS device structures commonly
used today and simply shrink their dimensions, they
would not work - at least no’ reliably - because of the
detrimental effects of punchthrough, hot carrier
injection and parasitic capacitances and resistances.

One simple way to address some of these effects is
to use a lower power supply voltage. While the vast
majority of CMOS devices operate at 5.5 V, many new
CMOS chips are designed to operate with a 3.3 V power
supply. And that is expected to drop cven lower with
smaller geometries, perhaps to 2.5 V.

Mast cefforts in CMOS today are, in fact, dirccted
at developing improved gate and drain structures.

The goal of these efforts is to produce a transistor
that has high reliability and high performance, the latter
heing defined in terms of the transistor's short channcl
effects. But there is a third factor, beyond rekiability
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and performance, that has become increasingly

important: manufacturability.

In most cases, CMOS designers have to look at
manufacturing “requirements” as a set of limitalions,
determined by the capabilities of today's processing
equipment and materials: only certain well- characterized
materials can be used, temperature sensitivity of previous
layers must be kept in mind, doping profiles have to be
within the ion implanter’s capabilitics, and, of course,
the minimum geometries have to be reproducible with
today’s lithography and etch equipment.

Increasingly, it is being realized that the industry’s
future hinges more on such equipment capabilities, and
less on new circuit or device innovations. Indeed, the
manufacturing consortium SEMATECH has now appeared
to have focused most of their efforts on helping equip-
ment and materials suppliers develop better products.

Such concerns now seem to be weighing heavily on
the minds of many of today’s CMOS device engineers.

The continued ability of CMOS to be scaled to
0.25 um and below, while avoiding the problems of hot
carrier injection and punchthrough, will require many
new innovations in the design of the CMOS structure.
Many such innovations have already been proposed,
primarily in the arcas of twin- well formation, gate and
drain cnginecring and isolation, with many more
proposals before 0.25 um devices move into production,
which, after all, probably will not be until the next
decade.

It is likely that many of the innovations will rely
heavily on the abilities of high energy ion implanters to
preciscly place small pockets of dopants just where they
are needed. Also rapid thermal processing is likely to
play a key role in reducing overall thermal budgets.

At the same time, it is probable that the diffcrences
between n-channe! and p-channel MOSFETSs will have
to be addressed more openly, perhaps leading to
different gate and drain schemes for each type.
Similarly, it may be necessary to fabricate the source and
arain asymmetrically, as with the HS- GOLD process.

But whichever device structure is ultimately
deemed best, one thing is certain: the choice will hinge
as much on manufacturability concerns as it does on
rchiability and performance. (Reprinted with permission
from Semiconductor International Magazine, April 1992,
Copyright 1992 by Cahners Publishing Co., Des Plaincs,
linois, USA)

i . | i $77 billion &
1994

Scmiconductor shipments will exceed $77 billion
world- wide by 1994, according to the Semiconductor
Industry Association (SIA).

By the end of this year, total semiconductor
sales will increase 9.8 per cent over lasi year. SIA places
the 1otal value 1or 1991 at $55.5 billion. That represents
a zain of $5 billion over last year.

For 1992, SIA is predicting a 14.5 per cent increase
over 1991. This will place the value of semiconductors
at $63.6 billion. The industry is expected to chalk up a
12 per cent gain in 1993, with shipments valued at
$71.2 billion.

The US is expected to show a modest growth of
2.9 per cent next year, W. J. Sanders, chairman/CEO of
Advanced Micro Devices, reported.  The real
opportunities in Eastern Europe, though, are still ahead.
Eastern Europe, he added, will not impact the forecast
until 1994, at the earliest.

The economic outlook for Asia Pacific remains
bright. The near-term outlook, however, is clouded by
PC industry’s weakness. On balance, Sanders said, Asia
Pacific is "the area to watch”.

The real growth, he added, is still in MOS, mostly
CMOS now. The real excitement in the indusiry, he
added, i1s in memorics, microcomponents and ASICs.

Digital bipolar is in steady decline, losing 2.8 per
cent over the forecast period. Analog, which was
smaller than bipolar in 1984, is now showing an annual
growth rate of 10.6 per cent.

By 1994, ICs will outpace discretes fivefold,
Sanders reported. Nevertheless, he added, there are still
opportunities in MOSFETS and optoelectronics.

Although the projections are relcased by SIA, they
are compiled by World Semiconductor Trade Statistics
Inc. (Reprinted with permission from Semiconductor
International Magazine, February 1992. Copyright 1992
by Cahners Publishing Co., Des Plaines, Illinois, USA)

Company News
Intcl top US company

Dataquest, the USA analysts group, have placed
Intel as the largest US-based company in its annual
review of semicnnductor companics. In fact of all the
companies in the top 10, Intel had the highest growth
rate at 28 per cent, due to the microprocessor market
sector growth in 1991,

MOS memory scctor grew only 6 per cent, but was
a welcome positive, from the 17 per cent decline in 1990,
Last year the biggest decline was in the bipolar arcna -
9 per cent. In total the world- wide market of merchant
ICs grew by 11.5 per cent. Europe grew by 6.6 per cent,
according (o Dataquest. It was in Europe that Intcl made
cven more significant inroads, jumping over Siemens
and SGS-Thompson to become number 2 behind Philips,
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in the IC (not total semiconductor), marketplace.
(Source: AMT, March 1992)

Philips and SGS-Thomson (o cooperate in
VLSI technology

The cooperative deal recently announced by Philips
Semiconductors International of the Netherlands and the
Italian-French components combine SGS-Thomson
Microelectronics is significant. Industry observers had
speculated that Germany's Siemens AG would be part of
the new combine, the third party in a grand European
alliance that would bring together the continent’s big
three in semiconductors, an alliance EC authorities
favour. Philips and SGS will cooperate in developing
advanced CMOS logic processes below 0.7 um, as well
as design rules and librarics. The first joint project will
be a 0.5 um CMOS process on 8-in. wafers. It is to be
compkted by the end of 1993.

The work will take place at SGS’s new R&D centre
in ltaly and at CNET, the French telecommunication
rescarch institute at Crolles, near Grenoble, France.
(Source: Electronics, February 1992)

Large computer nctworks for European public
scctor

Europe’s three leading computer makers - Olivetti,
Bull and Sicmens-Nixdor{ - have agreed to cooperate in
developing large computer networks for public sector
bodies in the Community. The threc companies have set
up Trans European Information Systems (TEIS) as a first
step towards developing projects for compatible
information systems in Europe based on common system
and software applications. The aim of the TEIS venture
is to cnable the three companies to offer compatible
solutions to European public sector agencics. The three
companies have set up research laboratories at Pozzuoli
ncar Naples, as well as Munich and Paris.

The Naples unit will check whether hardware and
software from the threc companies is inter-operable.
(Extracted from Financial Times, 16 April 1992)

Fujitsy memory move

Fujitsu is moving into memory module assembly at
its Dublin plant using both 1 Mbit and 4 Mbit DRAM:s.
According to Ron Livingston, Fujitsu's marketing
manager for Europe, the move will reduce lead times,
reduce pricing because all-Europcan DRAMs arc used,
and will guarantee quality and reliability. Initially
1 Mbit x 8, 1 Mbit x 9, 4 Mbit x 8 and 4 Mbit x 9
devices will be assembled in fast page mode, nibble
modc and low power versions. Packages will be 30-pin
Jedec pin-out and options will include lcadless plastic
Simm and low profile. (Source: Electronics Weekly,
3 Junc 1992)

Toshi d Nati 1n logi

Toshiba and National Semiconductor have agreed
1o jointly develop and market high speed standard logic
chips in a five- year agreement. The family of chips will
have propagation delaysof 3nsat5Vand Snsat 3V
and realize a switching noise of less than 08 V, claimed
to be three times faster than the world’s best and with
the lowest switching noise of all CMOS logic chips. The
two companies will market the chips under their own
names as mutual second sources. (Source: Electronics
Weekiv, 3 June 1992)

IBM, Toshiba te join forces on new chip

IBM and Toshiba Corporation are planning to join
forces in one of the fastest-growing segments of the
semiconductor business.

The two companies are expected to jointly develop
flash memory chips, a relatively new type of chip tha
has the potential to take the place of magnetic disks for
permanent information storage in computers. IBM and
Toshiba are also expected to cooperate in developing
products that use such chips.

In a departure from past practice, International
Business Machinces Corporation is expected o sell the
chips to other companies as well as vse them in its own
computers. Until now, with rare exceptions, IBM has
made chips only for ils own usc.

Flarh memories are attracting considerable
attention bccause they can retain the information
they store cven when the compuler’s power is turned
off, unltke conventional dynamic random-access
memorics.  That makes them ideal to replace
bulkicr magnetic hard disks in energy-hungry laptop
computers,

Flash memories, which are expected 1o take market
share from D-RAM chips, also have the potential 1o
replace magnetic disks. They are faster and smaller and,
because they have no moving parts, should be more
rugged and usc less power.

Flash memorics, however, are significantly more
expensive than disks and provide lower capacity.

But as costs come down, the use of these chips is
cxpected (o increase. Dataquest, 2a market - rescarch firm
in San Jos¢, California, expects sales of flash chips
to surge to $1.5 biliion in 1995, from $130 million in
1991.

The companics, which alrcady have a joint venturce
1o produce screens for notebook computers, are expected
lo cooperate on manufacturing and marketing as well.
(Sourcc: International Herald Tribune, 22 Junc 1992)




The new IBM: radical change becomes routine

The reshaping of IBM Corporation has become
astring of dramatic changes and startling about-
faces. The company has reversed a keystone of its
marketing strategy by declaring that it would begin
sclling PCs made by someone clse. That was followed
quickiy by the news that IBM was courting Sun Micro-
systems Inc. as a partner in Taligent Inc.. the software
firm set up by IBM and Applke Computer Inc.

It is belicved that the new computers would be
made in Singapore by Hong Leong. with which IBM
established a joint venture last vear to sell PCs in Asia.
The new company is called International Application
Solutions.

The Sun-Taligent gambit - the goal would be to
control the direction of deskiop software - is also a
challenge 10 Microsoft Corporation, IBM's sometime
partner, which later this year is to introduce its own
workstation software. IBM and Apple formed Taligent
to create  software based on object-oriented
programming for desktop computers and workstations.
(Source: Electronics. Apnil 1992)

Philips cuts R&D

Dutch <lectronics giant Philips is cutting back on
rescarch and deveiopment.

Staffing has been cut by 5000 this year to 27,400,
with funding reduced trom 7.9 to 6.8 per cent of turn-
over. Philips has always boasted that its high investment
in R&D secures the company's future. It was spending
in the past which now earns Philips a royalty of 3 cents
(U'S) on every compact disc record sold anywhere in the
world.

The cutback is mainly the result of Philips’s
decision to pull out of the Mcga Project, a scheme to
make - megabil static RAM chips in Europe. (This first
appearcd in New Scientist, London, 7 March 1992, the
weekly review of science and technology.)

Fujitsu turns on 16 Mc

Fujitsu is to move into high volume production of
its 16 Mbit DRAM at its wafer fabrication plant in
Iwate. Japan. The company has identified market
apportunitics in every segment of the computer business.

The 01.5-micron devices access in 66), 70 and 80 ns
and arc organized N1 and X3, There is also a nibble
mode X 1. World - wide and byte - wide organizations and
L3V power versions arc planncd. Packages arc 24-pin
plastic ZIP., 28-pin plastic SOJs and 28-pin plastic
TSOP-.

Fujitsu’s plan is to transfer production to its latest
fab in Co. Durham. UK. whenever the market demands
it. (Source: Electronics Weekly, 8 April 1992)

Kodak 1o launch photo workstation

Kodak expects to start shipping the hardware
which enables 35 mm photographs to be transferred onto
compact discs for use with its Photo CD equipment.
Kodak's Photo Imaging Workstation uses three parallel
arrays of charge-coupled devices to turn colour
photographs into 18 Mbytes of digital information. By
the time Photo CD players hit the high street this
summer Kodak aims to have a nationwide network of
dealers up and running, offering to put consumers’
pictures onto disc. CD-1 players, which can also display
Photo CD pictures on a TV, were due in the shops in
spring 1992. (Source: Electronics Weekly, 8 April 1992)

NEC sets 64 M DRAM date

Early next year NEC intends to sample its 64 Mbit
DRAM in three speed categories and three organizations.
Customer sampling is scheduled for September and mass
production for March 1994.

The first three organizations will be X4, X8
and X16. Speeds are 60 ns, 70 ns and 80 ns.

NEC’s 64 Mbit is made on a 0.38-micron process
using the stacked capacitor techaique. In March 1994
engincering samples of X9 and X 18 organizations will be
available and these versions are duc for volume
production in September 1994, The 64 Mbit will be the
genceration at which NEC moves to cight-inch wafers.

Although companies such as IBM, Hitachi and
Samsung arc making 16 Mbit DRAMs on eight inch
wafers now, NEC belicves that six inch will be the most
cconomic wafer size for 16 Mbits. (Source: Electronics
Wecekly, 25 March 1992)

JEASSIOOLSs consort k h SICS

A small California software company is proving
that it is possible to create innovative and profitable
industrial rescarch consortia without massive government
subsidies or cumbersome burcaucracics.  Biosym
Technologics, a company based in San Dicgo that
specializes  in molecular and  chemical modelling
software, has started four consortia involving more than
100 industrial members and put products on the market.
By focusing on basic molecular modelling tools with
broad application, the company has managed (o find a
"generic” niche that is still state - of - the -art. Another part
of the formula for succe:s is to fet its own employecs -
not rescarchers on loan from its member companics -
do the work. That approach provides a buffer between
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the competing pariners and ensures that no proprictary
technology is kkaked. Members meet every nine moenths
to vore on rescarch directions, but otherwise they simply
put in their money and wait for results. This grassroots
approach to consortia has won nothing but pruise. The
products keep coming, and members say that they are
getting what they want at a fraction of what it would
have cost them to do it themselves.

Biosym started on molecular and chemical software
took and has never looked back. lis four consortia -
polymers, catalysts. potential energy functions and a
matcriakls project that will start in July - cach have about
15 full-time programmers. The polvmer coasortium
charges cach of its 51 industrial members about $80,000
a year. In exchange. it gives them new software every
ninc months and asks them to vote on the next project.
The members get one vear of exclusive access to the
software, after which Biosym can sell it to anvone.

Universities may join by paying 13 per cent of the
commercial rate, but they have no vole in setting the
dircction of rescarch. Any company that joins late must
pay all bzck fees. Biosym's academic connections have
unearthed dozens of specialized algorithms and software
tools, many of which were available essentially without
charge. The conscrtia has also succeeded :n finding good
softwarce that was nevertheless lying fallow because of its
clumsy user interface or unusual hardware requirements.

Apart from those working on software, most of the
small consortia are based around university groups (such
as catalysis consortia at the University of Delaware and
the University of Chicago) and unique problems. For
cxample. a number of chemical companics who are
looking for alternatives  to  the ozonc-killing
chlorofluoracarbons (CFCs) have joined together to do
toxicity testing on the new compounds. /Extracted from
Nature, Vol. 350, 2 April 1992)

New data interface

1BM and 10 other companics are trying to fucl the
growth of the high-speed local arca network market
with a technique that permits 100-Mbit-per-second
transmission over ordinary copper wirc. The method.
dubbed SDDI, is a new version of the fibre distributed
data intcrface (FDDI) high-speed LAN standard that
was orniginally adopted for optical fibre,

The companices, including chip makers National
Semiconductor Corp. and Advanced Micro Devices Inc.
and nctwork vendors Chipcom Corp. and SynOptics
Communications Inc., hope to capitalize on the huge
mstalled basc - wirc makers estimate about 17 million
offices world-wide - of shiclded twisted pair (STP)
wiring.

Busincsses will be more likely to purchase products
1o link desktop devices, those vendors <ay, if they would
not have to tear oul old wiring and put in optical fibrc,

which can cost $300 to $700 per connection.  SDDI
conacctions will be less costly, analysts say. Moreover,
both FDDI and SDDI support cabk: lengths of up to
100 metres between workstations.  But. because SDDI
docs not require line encoding to meet FDDI standards
for distance and signal integrity. suppliers can develop
SDDl products more quickly.  (Extracted from
Information Week. 18 May 1992)

V. APPLICATIONS

Application of surface nanotechnology

Making tiny electrical connectors for clectronic
circuils at keast a quarter the size currently possible is one
of the latest applications of technology that allowy the
machining of surfaces at almost atomic scake.

As clectronic sysiems become more complkex. the
need grows for more compact ckectrical connectors. The
current limit is five to 10 spnng-loaded contacts per
centimetre.  But as the numoer s increased, the force
required to mate and unmate the multitude of contacts
riws 10 unzcceplable levels.  This is because of the
presence of a very thin film of mctal oxide which has to
be broken cach time a contact is made: its clectrical
resistance increases with a reduction in contact arca.

3M rescarchers have succeeded i increasing the
number of contacts by a factor of four or more per
centimetre. This has been achieved by diamond
machining. on a nanometre scale, V-shaped grooves in
plastic and applying a scparate copper or gold conductive
film to cach trough sidewall.

The conncction s made when its make counterpart
shdes . The area of contact made along cach sidewall
is many orders of magnitude greater than that in a metal
lcal spring contact.  And because of the frictional
characteristics of the contact, the clectrical contact
resistance is also kept low,

Man-made replacement lenses for the eyes of
cataract sufferers is another successful example of
machining on a nanometre scale. The technology has
proved a success in a trial on 300 US paticats alonc.

The lenses are made of polymethyl mcthacrylate
micromachined 1o a tolerance that is a fraction the
wavclength of light.  (Extracted from  Engincer.
2 April 1992)

D3P 1echnology

Another Europcan company is developing DSP
technology for the growing market of portable
communications.  Austria Micro Systems, located at
Uniterprenstaciten in Austria, is now dcvcloping a
programmable DSP core intended (o deliver  high

1
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processing power at very low kevels of power dissipation.
In its first version of the chips, based on 1-micron
CMOS. the ICs will operate at a2 maximum speed of
13 MH7 with an instruction cyclke of 77 ss. Up to five
instructions - tvpically ime-cnitical instructions such as
multiplications or additions - will be executed
simultancously.

Later. AMS plans to offer a second version of the
chips. built with 2 0.8-micron CMOS process licensed
from Pioncer Semiconductor of Santa Clara, California.
(Extracted from Electronic World News, 20 April 1992)

P- ROM disk commercialized

Fujitsu Ltd. has become the first company to
commercializc a 34-inch partial ROM magneto-optical
disk. The P-ROM MO disk combines ROM and RAM
so applications software can reside alongside rewritable
memory in a single small medium featuring fast access,
high density and removability. Targeted initially at the
Japancse desktop publishing market, the P-ROM disk
has Fujitsu’s Font Library software recorded in the
ROM 1racks. The disk is priced at USS 3,700 and
requires a USS 2.200 drive for playback and recording.

The P-ROM is equipped with the read-only
mcmory capability of CD-ROM, removability of a
floppy disk and high-speed seek time almost comparable
to that of a hard disk and has the potential of becoming
a popular consumer-usc disk format in the latter half of
the 1990s as an all-in-one system.

The real advantages of P- ROM depend on its logic
format. If that is standardized, information recorded in
the ROM of the MO disk will be able to be read by any
operating system on any compuler. (Exiracted from
Electronic World News, 20 April 1992)

Ultratech can “tattoo” cach chip with
aunique ID

Ultratech Stepper has come out with a unique chip
identification system that should help semiconductor
manulacturers better track 1C failures, inventory and
sccurity.

Called Chip ID, the process can uniquely and
permancently ideptify cach chip on a wafer by exposing
a “serial number kind of structure”™. Applicd at the pad-
mask level, the identification mark is in a plain-text
form that is visible through a micrascope. Identification
can include lot number, wafer number, cxposure step
and chip location within the cxposure step, operator
identification, process information, «tc. Thus, onc can
determine the processing history of any chip even after
separating it from its wafcr.

Reportedly, Chip ID docs not significantly affect
throughput or manufacturing cenis.

According to technologists at Ultratech Stepper,
this capability will allow engineers to do much better
failures analysis. They can compile statistics on a
particular run and the number of failures in the run to
find a failure pattern. In addition, the root cause of chip
failures can be tracked even after chips are sold.

Perhaps ecven more significant for reducing
manufacturing costs attributable to security problems,
the Chip ID technique should help track and control chip
inventory, theft and forgery.  (Reprinted with
permission {rom Semiconductor International Magazine,
January 1992, Cop>-,ht 1992 by Cahners Publishing
Co.. Des Plaines, llinois, USA)

PC cards pack a punch

Tiny, convenient, impervious to physical damage
or X-rays, compatible with any size of PC from desk-
top to palmtop, an cmerging generation of PC memory
cards looks set to be the answer to a number of prayers.
If these features were not cnough. the cards will also
come with the capacity (o run programs on computers
that lack the memory to support those programs.

The cards are developed using a new standard
developed joinily by the USA -based Personal Computer
Memory Card International Association (PCMCIA) and
the Japanese Electronic Industry Development
Association (JEIDA). Established in 1989, the PCMCIA
has more than 170 members, including a number of big
namec computer corporations.

At first, the emphasis of the PCMCIA was
exclusively on cards for mobile computers. However,
the credit-card sized peripherals proved to have
advantages in terms of reliability, durability and power
consumption that made their wider use an obvious next
step. Ome of the more recent cards allows users to
transfer data from a palmtop computer into a PC, by
using it likc a floppy disk.

The cards can transfer much more than ordinary
text; they are being looked at as a way of transferring
images from video cameras into a PC, for example.
Ancther important use will probably be in gen-driven
compulers, which can be subject to more abuse than
ordinary computers - by being dropped on the floor, for
cxample (not a good way to treat a hard disk).

The new standard is extremely flexible, which has
prompted major PC manufacturers to inciude slots for
the cards in their most recent models. The second
version of the PCMCIA standard has an additional
feature known as “execute in place” XIP, allowing a
program on a PC card (o run from the card itself,
without placing any demands on system memory. This
raiscs the prospect of being able to run very powerful
programs on PCs with modest memory. (Reprinted with
permission of DATAMATION® magazine®. Copyright
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by Technical Publishing Company. 15 Apnl 1992,
A Dunn and Bradstreet company - all rights reserved)

The shrinking world of supercomputers

The worlds first personal supercomputer came
closer to reality with the announcement by the Japanese
company Fujitsu of a single-chip supercomputer. The
company plans to release commercial samples of the chip
this vear.

Fujitsu already makes supercomputers. but has not
announced a timetable for a complete system built
around the new chip. The chip could be used i what
would be the world's first “personal supercomputer”.

Supercomputers are  designed for high-speed
«cicntific number crunching. The best known and
fastest are mainframes such as the Cray X-MP, but
similar designs  have  been  used in powerful
minicomputers. which are slower and have less memory.

The Fujitsu chip uses a "vector” architecture, which
simultancously performssimilar repetitive calculationson
several different numbers.  This is important in
computer processes which simulate the changes of many
different parameters, for example in climate models or
weather forecasting.

The new chip contains 1.5 million transistors, and
can perform up to 289 million floating point operations
(megaflops) a second, comparable to the first Cray
X -MP mainframes, introduced in the mid-1980s, but
still considerably slower than state-of - the-art mainframe
supercomputers. which exceed 1,000 mcgaflops. The
most important feature of the new chip is a technique
which keeps data fowing at a conslant high specd
through its exccution “pipelines™

Adding a host microprocessor and an external
memory to the Fujitsu chip would create a personal
supercomputer which belongs to a brand new systcm
category. (This first appearcd in New Scientist, London,
22 February 1992, the weekly review of science and
technology.)

New ¢lectronic vehicle control system Uscs
fuszy logic

Mitsubishi Motors’ new clectronic vehicle control
system uses a fuszy logic microprocessor to improve
safety and comfort. Invecs (intelligent and innovative
vehicle clectronic control system) continually monitors
the vehicle and driving conditions, and clectronically
compensates  for  changes. The furzy  logic
microprocessor will be able to automatically choose the
best gear while accelerating  and braking, thus
compensating for a varicty of cxisting road and vchicle
conditions. In addition, an ulirasound menitor will scan
the upcoming road surface and instantly scleet the

optimum suspension setting to improve comfort. The
Invecs system will start to be used in passenger vehicles
by the end oi 1992, according to the company.
(Extracted from Asian Wall Street Journal,
27 April 1992)

US firm launches baby hard disk drives

A recently formed US company. Integral
Peripherals, of Boulder, Colorado, has launched a
generation of baby hard disk drives.

On a 15 inch unit Integral Peripherals is offering
20 or 40 Mbytes.

The tiny drives measure 50.8 x 69.85 x 15 mm,
compared with 101.6 x 146.05 x 254 mm for 35 inch
disk drives. They weigh only 93.64 g compared with
482.38 g for the 3.5 inch disk drives.

The single platter Mustang 1820 drive can store
20 Mbytes and the dual platter Stingray 1842 can store
40 Mbytes.

Designed for notcbook and palmtop computers, the
drives arc being shipped to manufacturers and are
expected to make their first appearance in portabic
computers later this year.

The drives have ramp head loading and unloading
to withstand 10G vibration and a 300G shock force in
non-operating mode.

A patented servo system has been designed to
maintain on-track stability against shocks during
operation.

The average power consumption is stated at less
than 0.5 watts and read/ writc operations draw 2.0 walts
per sccond compared with 2.8 watls per second for
25inch drives. {(Source: Conputer Weekly.
19 March 1992)

C-Cube launches video compression chip

Image compression specialist C-Cube has launched
the world's first singlc-chip MPEG (Motion Picture
Experts  Group) standard full-motion - video-
decompression 1C. The CLS0 is aimed at high volume,
low cost consumer products such as interactive CD
players (CD-1). video games systems and karaoke
machines, priced at £250 for samples and $50 for large
volumes. It decodes SIF resolution (352 x 288 pixcls at
25 Hz) MPEG bit streams in real time, at dala rates from
1.2 MBit/s up 10 3 MBit/s. The chip has a purposc- built
Risc cngine which can be programmed to suit specific
applications, a dircct interface to 68000 family host
processors, a DRAM controller and 2 YUV 10 RGB
colour converter.  (Source:  Elecironics  Wecekly,
3 Junc 1992)
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Ekcctronics supermarket shelf labels

TCG-ILID (Mclbourne, Australia) has developed
a swstem o transmit data via a supermarket’s lights to
clectronic shelf labelb.  The Indoor Light Interactive
Display svstem (ILID) would coordinate prices in the
store’s computer with prices marked on shelves. A
modulator s wired into the store’s highting system to
change the wave form of the current. The lights (of any
tvpe) then flash the signal. The appropriate shelf label
s activated by the code. The company claims that
shoppers do not notice the change in the lighting.
Shoppers could get further information on the product
simply by covering the light scnsor on the label briefly,
switching the display to another screen. Store personnel
could change the labelks or get further information not
availabl to shoppers by using a light wand.

ther firms are working on other types of shelf
labels to te into a store’s central computer.  Some
systems would be hard wired into the computer, whike
others would rely on radio transmitters. (Extracted from
New Scientist, 25 Apnil 1992)

Apple predicts huge market for Newton PC

The finst of what is claimed 1o be a new generation
of clectronic products, with a potential market two or
three times larger than that for PCs, has been launched.

Newton, a pen-based keykess hand - held computer
designed as an clectronic diary, was unveiked at the
Summer Consumer Electronics Show in Chicago by US
PC maker Apple. The machine is an exccutive organizer
that is approximately the size of a thin video cassettc.
Reportedly. #t will come with software that can read
printed notes and then automatically add an appointment
10 a calendar, dial a phone. or send a fax. The machine
will nctwork with other personal computers via a built-
in fax and data modem or a wircless infrared link that
can dispatch and receive information as far as six fect
away. Future models will offer voice recognition. The
hand-held computer is not a variant of the Macintosh
personal computer. It is the first of what Apple
chairman John Sculley refers (o as “personal digital
assistanis”, 2 new class of hand-held products.

Newton-type machines could help boost demand
for chips during the 1990 if Apple succeeds in its plan
1o create a world - wide standard for what it calls personal
digital assistant technology.

Apple will widcly license Newton technology,
according  to  John Sculley. Japancse consumer
clectronics giant Sharp is already signed up: others
will follow.  Applc cxpects royalties to form a
major part of its Newton income.  (Extracted from
Electronics Weckly, 3 Junc 192 and Computerworld,
4 May 1992)

Communications aid for the dsabled

A microprocessor-based communications aid to
help very disabked children has been desigaed at the
University of Lancaster (England). The aid. known as
ORAC. includes human and synthetic speech facilities,
touch-sensitive  switches and kevboards, and light
scanning systems. The microprocessor simulates speech.
hearing, touch and smell for children inflicted with
many handicaps. who were so far not capabk of
communicating. ORAC is fitted with concept keyboards
for specch, keyguards to aid those having imb tremor.
and jo sticks for movement control. (Extracted from
Machine Design. 9 Apn! 1992)

Computer gives robot’s eye view of optical surgery

Surgeons will soon be able to eater the eye to carry
out operations - at least in a virtual sense.  Techniques
denved from virtual reality - the computer system that
immerses operators in an artificial computer-generated
world - will allow surgeons to fecl as well as see the
inside of the cye during an operation, crcating the
illusion that they are actually there.

Rescarchers at the Biorobotics Laboratory of
McGill University in Montreal are building a robot,
known as Micro Surgery Robot-1. that will perform
delicate operations under the control of a human
surgeon. MSR- 1 is specifically designed for performing
cye surgery but could have other applications, such as
the removal of brain tumours. The system could akso be
uscd to allow surgcons and their students to practise
simulated surgery that feels like the real thing - without
the rcal conscyquences for the patient.

During the operation, the surgeon manipulates a sct
of controls known as the master. These are connected
through a high-performance computer to the robot.
Both the master and the robot have two limbs. When the
surgeon moves the master’s imbs, the robot’s limbs move
in exactly the same way, except that the movements can
be scaled down as much as a thousand times. This will
climinate hand tremor and poor accuracy and thus
reduce the damage to the eye that can occur with present
microsurgery techniques. Each of the robot’s limbs has
a minimum movement of one micromctre - more than
one hundred times the precision of the human hand.

The computer ako creates a thiee-dimensional
robot’s cye view of the inside of the cyc that the surgeon
can scc by wearing a virtual rcality helmet that has a
small screen in front of cach cyc.

Another system will feed back to the surgcon
physical sensations that the robot experiences when
in contact with the cyc, such as the forces generated by
cutting with a surgical too} or the mcchanical difference
between healthy and discased tissue.

A
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To prwide the surgeon with such a realistic
cxpericnce, MSR-? must be abke to move rapidly, but
this requires extremely fast computing. To handk the
computational demands of instant interaction. the McGill
tcam is  constructing 1ts own  paralkl- processing
computer. It is abo studying areas such as musche
mechanion, artificial intellizence and optics, and has
alrcady built another microrobot, MR-i. capable of
manipulating a singk living cell.

Although commercial applications of the new
swsiem are not expected for several years, its basic
mechanical components »ill be ready for testing in a few
months. (This first appeared in New Sdientist. London.
20 Sune 1992, the weekly review of science and
technology.)

Flwh memory chip applications

Floppy disks and magnetic tape are being made to
look cumbersome and incfficient by a memory chip
called flash and a sirip of paper that can store a huge
amount of information.

Today's roving photographer can beat the clock
with a digital camera which stores images as a string of
binary numbers rather than on film. In minutes the
digitzl information can be phoned in to the office, where
the pictures are reconstructed by a master computer.
Once used. the digital information behind the images
can be filed in the newspaper’s clectronic pictore
archive.

In low - capacity applications, flash memory chips
arc challenging magnetic disks, while ICT's digital paper
is cating into the high-capacity market dominated by
magnetic 1ape archives.

For a portable system, flash is idcal. Stripping
away the drive culs weight and saves as much as half of
the power used in a conventional laptop. A lower power
requirement means a greater choice of batteries, often
cutting weight ferther still. Data can be switched from
onc computer to another on pull-out memory cards cven
smaller and lighter than disks but with a higher
capacity.

Most archiving is now done an high-capacity
magnctic tape. These recls of tape, scen spinning in
every film-maker's footage of high-power computing,
may contain a fcw hundred megabytes cach. This means
intensive data users necd many racks of tapes that have
1o be frequently changed. A more compact alternative
beginning 1o get a hold in the market is optical tape.
This uses the same biser technology that plays a CD 1o
store huge quantitics of data on onc tape.

The tape is made from digital paper, developed by
1CTS Imagedata business. This "paper” is a polyester-
based matenial, similar to the base material for magnetic
audio and videe tape, comted with a dyve polymer for

optical recording. The tape is cut mto 35 mm widths of
up to 830 m long. Canadian company Creo makes the
firt drive. A low-power laser scans across the lape,
hurning pits into the polvmer caating to represent digital
information. Data can be packed in very tightly with
up 1o 4 Mbytes in § cm® and one terabyte on a single
tape. Once data is stored it cannot be crased. (Extracted
from Engineering. 2 Apnl 1992)

Flat screen future for HDTV

The Japanese ¢lectronics manufacturers currently
strniving to make liquid crystal displays large enough to
scrve as wall-mounted TVs may be beaten to it by a
differcnt technology. Canon is hoping 10 kapfrog the
competition and produce fiat TVs with wide, high-
definition screens using a technology called ferroelectric
LCD (FLCD).

Canon demonsirated a 38-centimetre prototype
screen which displays colour still pictures of a quality
close to that of high-definition television (HDTV). The
largest conventional LCD prototypes are around
42 centimetres across, and manufacturers are having a
hard time making them bigger. At the end of this year,
the company will launch a desktop word processor with
a 38-centimetre monochrome FLCD screen.

Canon’s ferroclectric material is a mixture of
20 different low-viscosity liquid crystals containing
fluorine, but the exact recipe is a closely guarded secret.
The glass plates of an FLCD screen must be spaced just
1.5 micrometres apart. The spacing must be accurate to
the nearest (.05 micrometres - onc-thousandth the width
of a hair. Canon achieves this accuracy by coating the
glass plates with a layer of insulating material
onc molecule thick, and peppering the gap with
transparcnt spheres of insulating material which act as
spacers. The plates are held in position against shocks by
an air cushion mount.

Canon’s latest prototype has pixels as small as
0.2 millimetres; a 38-centimetre screen is therefore
1280 pixels wide and 1024 pixels tall.  This resolu-
ton comes close to that of HDTV. Canon’s futurc
HDTV screen will use a stretched screen format
with 1920 pixels in cach of 1152 horizontal scanning
lines.

Each pixei is made up of four smaller cells, which
arc combined in monochrome displays to create four
shades of grev and in colour displays to create
16 colours. But TV images require subtle gradations of
light and shadc. The company has devcloped digital
circuits which analysc the colour required and compare
it with the colours available; the circuits then switch on
a jumble of pixels to create a mix of colours which fools
the cyc into sceing colours which arc not in theory
available from the screen. (Exiracted from New
Scientist, London, 30 May 1992, the weckly review of
scicnce and techanlogy)
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Aud for_poor sight

Goggles fitted with a video camera and two tiny
video screens could transform the lives of milhons of
people whose vision has deteriorated due to diseases such
as diabetes or simple ageing.  Rescarchers from NASA's
Stennis Space Center in Mississippi and the Wilmer Eye
Institute at the Johns Hopkins Mcdical Institutions in
Baltimore urveiled the video goggles last week.

For people who have serious visual impai ment but
are not completely blind, the new system not onmly
magnifies images but adjusts the contrast. One of the
chief complaints among peopk: with impaired vision is
the inability to recognize faces, due to loss of contrast
sensitivity, says Robert Massof, an inventor of the
system and director of the Lions Visicn Center at the
Wilmer Eve Institute. The new system can also reverse
the contrast so that black print on white paper appears as
white print on black paper. decreasing the scattered light
and aiding some readers.

The plastic goggles wrap around the front and sides
of the head and house a video camera the size of a finger
nail, and iwo cathode-ray tubes that produce black and
white images. The adjustable headset weighs about
600 grams and connects by wire 1o a battery pack wom
on a helt. The goggles can also be plugged directly into
a television or video recorder.

The collzboration between NASA and the Wilmer
Eye Institute began in 1985 with the aim of adapling
visinn and imaging technology developed from the space
programme to bencfit people with impaired vision.
They considered adopting the “virtual reality™ helmets
NASA bhad designed for the proposed space station, but
the liquid crystal displays did not have sufficient
contrast, and the helmets were too cumbersome.

The team is alrcady working on the next
generation of video goggles, which will include an cye-
tracking system hooked up to a computer that can
process the images to correct specific visual problems.
Douglas Rickman, NASA's hcad researcher on the
project. has designed software that can alter the video
imagcs instantly to compensate for a hole in the centre of
the visual ficld caused by macular degeneration, for
cxample.

Rickman belicves that within five years the
processing could be done on a computer sm.ail enough to
wear. He also foresces wearing computers that will mix
sonar. X -ray, or thermal images into a video headset. A
fircfighter wearing such goggles could look af the walf of
a building and sce the plumbing and wiring running
through it, as well as any flames lapping at the other
side. (This first appeared in New Scientist, London,
23 May 1992, the weekly review of science and
technology.)

ing computers & ign artificial lim

Prosthetic (irms are designing artificial limbs for
below-the-knee amputees faster thanks to a software
program developed at the University of Texas Health
Science Center at San Antonio. The system may ako be
a more precise and accurate way of making sockets that
wiil end up lasting longer. The software works more in
a three - dimensional format than others currently on the
market to allow more interaction from the prosthesis.
Sockets to fit the patient’s residual limb are produced at
a quicker rate than the traditional method, which
involves time-consuming manual steps. After the
patient’s imb is wrapped with plaster to acquire the
desired shapc, 2 mechanical digitizer "reads” the inside of
the hardened wrap and a computer-guided milling
machine creates a plaster pattern for the socket.
Rescarchers at the Health Science Center have ako
completed work on a laser/video prosthetic imaging
device that climinates the plaster wrap stage and can
sense the shape in only 10 seconds - even faster than a
digitizer. (Source: BioBytes - San Antonio Biotechnology
News & Information, produced 1y Dublin-McCarter &
Associates, May 1992)

The video recorder that speaks in many tongues

Video fanatics have always becn frustrated by the
fact that the TV format used in Europe is incompatible
with the one used in the United States and Japan.
Converting from onc format to the other is expensive.
But the Japanese company Aiwa, a subsidiary of Sony,
will start selling a video cassctte recorder which plays
tapes in cither standard, will display the pictureon a TV
of either standard, and will make a copy onto aay other
recorder in cither standard.

Aiwa’s recorder will cast less than £400, little more
than a conventional recorder. Most people who want to
watch tapes from abroad must go to a video or
photographic shop and pay at least £25 to convert cach
half-hour of viewing.

The pictures taken from a tape using the standard
cmployed in the United States and Japan known as
NTSC, and displayed on a European PAL screen, are not
as gond as the original, but they will be good enough for
most vicwers wanting to watch tapes sent by relatives
abroad.

This is likely to distress the movie industry which
has relied on the incompatibility of the two standards to
police copyright deals with different countries.

The new Aiwa recorder contains solid-state
memory which stores cach field as it is rcad off 1apec.
The ficlds arc then taken (rom the memory and fed to a
TV sct or another recorder.  While reading an NTSC
signal out to a PAL TV or recorder, the memory repeats
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30 of the stored lines to convert the 2625 line field to
3125 lines.

The memory also skips every sixth ficld that is
stored, reducing the 60) fields per second to 50. The
recorders also convert the colour coding system from
NTSC to PAL. by changing the frequency at which the
colour information is carried. The resulting signal is true
PAL.

To convert PAL to NTSC, the memory repeats
every sixth field, to increase the field rate from 50
to ) per second. At the same time it converts the colour
coding frequencies from PAL to NTSC and combines
S lines of cach field to reduce it from 3125
to 262.5 lines. (Extracted from New Scientist, London,
18 April 1992, the weekly review of science and
technology)

Toshiba to launch 3 V logic before year en

Portable cquipment makers will be able to buy a
wide range of 3 V logic devices from Toshiba before the
end of the vear.

The company, which ships 80 million S V standard
logic devices every month at the moment, is responding
1o the increasing move towards 3 V CMOS which started
last October when the first low voltage micros went on
sale.

Toshiba's VHC serics will be made using 1 pm
CMOS as a stepping stone before mass produced 0.6 pm
logic is introduced. (Extracted from Electronics Weekly.
8 Apnil 1992)

Two-man band leads chip race

A two-man Scottish clectronics design company is
about to become Europe’s only PC chipset supplicr, with
a world - beating two- chip package that works with both
386 2nd 486 processors.

Glasgow - based Future Technology Dev.ces (FTD)
hopes 1o follow in the footsteps of fabless PC chip firms
such as Chips and Technologices, with a product it will
scll at between $20 and 325, some $10-315 cheaper than
rival three-chip versions. The company has cut the
number of chips required by integrating all peripheral
control functions onto the two core devices.

The 7.000 gate Asics will be manufactured by
NEC using its 1p CMOS technology.  Full production
was duc to start in April.

FTD's technical director Craig MacAdam and
managing director Fred Dart had 1o go to Taiwan to gel
private funding for its chip operations, after three
months of rejections from UK investors. "The people
here just didn’t understand the technology™, MacAdam
complained.

The two designers are already working on the next
project, a two-chip EISA PC chipset that they say will
be cheaper than more efficient products now available.
(Source: Electronics Weekly, 25 May 1992}

RAMbus DRAMs come to market

Radical upheavals in the way in which computers
arc manufactured are in prospect as the first silicon
implementation of RAMbus DRAMs are about to get
into the market.

RAMbus makes DRAMs so fast that they remove
the need for secondary cache, allowing microprocessors
to dircctly access DRAMs.

NEC intends to market a 16 Mbit RAMbus
DRAM in the first half of next vear. Access time of the
chip is 2 ns. Fujitsu and Toshiba plan 4.5 Mbit devices
this year.

The RAMbus architecture was invented by US
professors, Mark Horovitz of Stanford University and
Mike Farmwald of the University of Illinois who
founded Rambus Inc. in 1990. The RAMbus interface
operates at 500 Mbytes/s with a 250 MHz clock
transferring a byte on cach clock edge - every 2 ns.
Manufacturers say they have fabricatcd DRAMs which
mect the 250 MH7 clock rate goal. (Source: Electronics
Weekly, 25 March 1992)

Micromechanisms uses from microsurgery to

magnetic recording

Micromechanisms, tiny machines which can be
used for microsurgery, magnetic read heads or atomic
force micrascope positioners, may be divided into two
broad types: sensors and actuators. Actuators convert
clectric encrgy to mechanical energy; sensors convert
physical quantitics such as force and pressure 1o
clectronic signals.

Of all micromechanisms, the one with the largest
sharc of the market is the pressure transducer. Modern
versions are basically asealed pillbox which deforms in a
predictable way with applied pressure. The two types -
wafer-to-wafer  bonded  structures and  surface
micromachined devices - are both made from silicon.
Surface micromachined devices use the silicon sub-
stratc and a low-pressure chemical vapour deposited
polysilicon layer with predetermined  mechanical
propertics to form the pillbox. The interior of
the cavity is  defined by a silicon dioxide post
which is removed by lateral ctching or surface micro-
machining.

Extensions of this technology to lower pressure
ranges requires  differential  transducers  utilizing
deflection sensing with clectronic sensitivitics larger than
those which can be achieved with  polysilicon
piczoresistors.
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This has resulted in a new device, a force sensor,
based on a vacuum cencapsulated clamped-clamped
resomating  beam. Typically 200 microns  long.
40 microns wide and 2 microns thick witha fradamental
resonance of 500 kHy. the transducer is excited via a
centre clectrode which forms a capacitor between the
fixed shell and the movable beam. Typical drive
voltages are 100 gV, output signal is 1 mV per V and
force sensitivity is roughly 150 cps per dyne of force.

The transducer has been operated in an oscillator
in which it forms the frequency-determining clement.
The resonator may come to be used as a replacement for
quartz resonators in communications networks.

The second type of micromechanism, actuators,
have motion as part of their primary function. This may
well involve a bearing for a shaft or a pear where the
problem is:  fashioning the bearing for a one inch
diameter shaft requires tolerances of = 25 microns;
reduce the dimensions by 1,000 and you get a 25-micron
diameter Jhaft requiring tolerances of + 25 A,

So the manufacturing of a shaft or gear requires
submicron processing which is achicved by modified
chip manufacturing technigues. The problems are the
relatively  thin layers  which  can  be  surface
micromachined and the brittleness of the materials.
Microactuators need a much larger material base and
significantly  thicker  films than  microcicctronics.
Morcover, the films need edge acuities which avoid any
pattern  runout with thickness.  Lastly. cconomic
considerations require batch fabrication which typically
results in the use of photoresist processing.

The only known process capable of fulfilling these
requirements is the LIGA process, first described by
W. Ehrleld at the IEEE Solid State Scnsor and Actuator
Workshop in 1988, and involving: a mould with perfect
cdge acuity produced by thick photoresist technology;
cxposure by a  highly collimated X-ray source;
developing  with  perfect  exposed-to-uncxposed
selectivity. The mould is thea filled with clectroplated
motal.  The process can produce highly compicx
micromechanical systems.

The conversion of clectrical energy to mechanical
cncrgy in micromechanisms is achieved via clectrostatics.
However, when the micromechanisms are based on
ferromaenctic metals they use cither clectrostatics or
magnactic excitation.  Fully integrated micromechanical
svastems are possible with today 's electronic technology if
maenctic rather than clectrostatic drives are used.

The conversion aof the oxternal magnet drive
conliguration (o g current-driven topology is now in
prowress and the aced for coils is obvious. These can be
tabricated by assembly if the number of turps is
restricted. The use of three turns with one micron gaps
requires a peak drive current acar 100 mA. Anticipated
specds with air bearings are acar 1y 10 m rpm which

requires clock periods below 100 microseconds. A
control system to provide for this has been designed and
tested.

Sensors, particularly resonating sensors, have allthe
carmarks of practical applications. not only in traditional
transducer applications but in humidity sensors, gas flow
monitors and new magnetic  devices. (Source:
Electronics Weeklv, 19 February 1992)

Mobile tclephones

Will mobile telephones replace fixed-link ones? In
places starting almost from scratch. they are already
doing so. In the poor countries of Asia, Latin America
and Eastern Evurope, existing networks are so small and
bad that those who can afford it buy mobile telephones
just 10 make calls at all. That is no accident. Wire-line
systems are best at providing lots of capacity over a small
arca, making them a natural fit, albeit a limited one, for
the rich, crowded, first world. Radio-based systems
excel at providing a little capacity over a wide area,
making them an obvious choice for the third world.
Mobile networks are chcap and quick to build.
Millicom’s Mr. Bryan reckons he can give a small
country initial coverage within two years for $5 million
or so, and then add extra radio transmitters as the market
requires. In poor countrics, radio networks are also
caster to safeguard against theft (no attractive copper
wires) and 1o repair (no need to send linesmen out into
the bush).

In countries with good wire- line systems already in
place, the economics tilt the other way. While mobile
operators are still spending heavily on expanding their
coverage, wire-line companics, their initial network
investment long written off, can always beat them on
price. Many Governments increase the imbalance by
requiring mobile operators to lease the long-distance
fines used 10 send calls between distant radio masts from
the wire-line company, instcad of building their own.
By charging mobile firms cxorbitantly for those lines, a
monopoly wire-linc operator can put an cffective floor
under the prices of its mobile competitors.

More constructively, wire-linc networks  are
beginning to mimic some ¢f the features that make
mobile telephones attractive. AT&T has just introduced
what it calls a "virtuzl mobility” service. For $7 a month,
customers can hire personal numbers which follow them
throughout the United States.  Away from home or
office, the user punches in codes to tell the network
where he is. From then on, calls to his number arc
routed to that telephone.  Like mobile telephones, this
does awav with the caller's need 1o know the location of
the person 10 be reached. The wrvice also allows the
customer to decide which calls he wants routed where.
As deregulation spreads from the mobile industry -
which is where most governments first experimented
with it - 10 the lixed-link onc, the wire-line operators
will no doubt become nimbler at inventing wuch wrvices.,
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Even if voice tralffic docs gradually migrate to
radio. that does not mean that wire-line networks are
condemned to die. On the contrary, they will probably
cater a glamorous renaissance. High-capacity - possibly
fibreoptic - wires will allow the sort of in-homz. multi-
media services that still mostly exist only in the
imagination - on-line pictere and data librarics. dial-up
films. interactive game shows and documentarics.

The telephone prophet’s favourite pipedream is the
“universal communications system” - the tiny do-it-all
unit that connects to any network, at any time and in
any way that the user wants it to.  T'hat is not jikeiy.
Telecommunications  deregulation is  pushing  things
cmphatically the other way. The tidy one-company,
one-country networks that have provided telephony for
the past 100 years are quickly being overlaid by a messy
but fertike tangle of rival, overlapping systems, cach
cquipped with terminals of its own.

For a glimpse of the telephonce’s future, look at the
cab of the next taxi you take. It is likely to be crammed
with communications devices - a two-way data system
for taking and sending routine messages to the fleet
controller, a voice back-up system for special querics, a
mobile telephone for taking calls from private customers,
another for passengers to use;  plus a credit-card swiper,
linked by radio to a verification centre, for taking the
tare.

The ordinary citizen could soon be hung around
with just as many gadgets. He may alrcady own an
ordinary wire-line telephone, a cordless handset and a
small mobile telephone. Soon he will install a permanent
cheap-rate car-phone for breakdowns. He will hire a
bulkicr and more expensive portable for use while
abroad: and, when he necds it, a satellite telephone with
which to keep in touch while he treks through the
Amazon rain forest. All those things are available now,
or will be within five years. What comos after them is
up to the customer’s imagination. (Source:  The
Feonomist. 30 May 1992)

I» there g “virtual reality™ in TCDC's future?

Currently a favourite topic in the world of
information and communications technology is what is
called "virtual reality”, a paradoxical-sounding term,
since it suggests something almost real but not guite -
which is not far from the truth. Virtual rcality is a
system for creating, through computer soltwarc or other
means, a highly convincing model of a real situation,
which we can interact with dynamically.

Various methods can be used to heighten the
usion of reality. For example, computer users can now
buy hardwarc interfaces, which may consist of
three-dimensional cyeglasses, motion-sensing devices
or ¢ven special gloves which can produce the sensation
that one is actually touching an objcct shown on the
screen. Such gadgets are designed to create the sense
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that one 1s physically manipulating a non-physical (or at
least a digital, electronically gencrated) reality.

Very ofter applications take the form of games or
cntertainment software.  Many, however, have a very
serious intent.  One of the mainstays of this kind of
software is the Microsoft Flight Simulator. Even a brief
acquaintance with this software package will compel the
user 10 decide whether he or she really wants to learn
how 1o fly an acroplare or to give up the steep learning
curve involved in plaving the game. In a guite different
vein, an interesting picce of software named SimCiry
(Maxiy/Broderbund Sofiwarc} allows you, the user, o
manage a city and its problems. Another package called
SimEarth, from the same manufacturer, enables vou “to
experience the evolution of a world that you create! Set
in motion the forces of nature - the origin of oceans, the
spread of rzin forests, the development of hfe. Begin
with one of seven pre-built planets, or form vour
own ...". Obviously, the objective of such software is to
tcach rather than merely amuse.

Another type of virtual reality is being created by
the ongoing revolution in telecommunications. The
melding of computer and teleccommunications techno-
logics has alrcady made possible the system known as
teleconferencing in which participants physically located
in different parts of the worla, can “sit” around a table at
a mceting, deliver addresses. converse and reach
decisions in real time without ever leaving home.

How does all this relate to TCDC?  In terms of
development, the ability to experiment with simulated or
virtual realities brings the possibility of trying out
strategics and activities at very little cost and with no
negative side -effects.

It has been said that expericnce is a hard
taskmaster.  Onc of the potential advantages that
developing countries have over the older industrialized
societics is that they may be able to avoid some of the
costly and damaging mistakes which have been made in
the name of progress. Virtval reality is a way 1o learn
from experience without the costs of actualizing it in the
physical world. Its applications in the environmental
ficld arc obvious. The path of a projected motorway,
for example, can be tested in advance for its impact on
the surroundings.

Although at present most of the virtual reality
software is  being  developed in  the northern
industrialized societies, this nced not deter developing
countrics from appiying it for their own purposes.
Alrcady a number of computer nctworks exist in the
developing world under the auspices of various regional
and subregional organizations. If these networks had the
capacily to usc virtuai reality, the countrics involved
would havc at their disposal a powerful too! for sharing
experience.  Lessons Iearned by a particular country
could be fed into a virtual reality "bank™ to be drawn
upon by other countries.  However, much closer
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cooperation among developing countries is needed to
make full use of these possibilitics.

There are also exciting prospects offered by the
advaaces in teleccommunications. As these become more
widely available in developing countries, they open up
the possibility of a much wider sharing of capacities
among developing countries.  Expensive educational,
scientific and testing facilitics could be shared, both
within couatrics and across national boundarics. Some
developing country institutions are alrcady making
cffective use of distance learning. An example is the
University of the South Pacific, which has its main
campus at Suva, Fiji. and many extension centres in such
scattered locations as Tonga, Niuve and the Cook Islands.
Through distance education methods, these centres are
now able to make direct use of the teaching staff, library
and laboratory facilities at the Fiji headquarters.
Similarly, research institutions in different parts of the
world. with shared aims and activities, could be twinned.
This opens up a whole new possible application for the
INRES database. Institutions could use INRES to
identify potential twins, with a view to linking up
through telecommunications.

Teleconferencing, now a widespread business
practice in the industrial north, could greatly facilitate
TCDC events such as capacities and needs matching
mectings, workshops, training sessions and international
mectings of focal points. It would obviate the need to
pay air travel costs and living expenses for the
participants, thereby climinating one of the major
obstacles to TCDC.

The dream of a "global electronic village™, in which
people all over the world can freely communicate and
exchange ideas with cach other, is steadily coming closer
to achicvement. The implications for the developing
world are exciting, and those involved in South-South
cooperation should be aware of them.  (Source:
TCDC ' INRES)

Personal computers

Personal computers are  running into  a
technological cul-de-sac. Over the past decade, tens of
millions of them have been sold, along with hundreds of
millions of word-processing, spreadshect and other
programs to run on them. Understandably, custon.ers
want (o usc their old programs on their new machines.
But cnabling them to do so greatly restricts computer
makers’ freedom to innovate. Worse, when innovation
is, possible, it is more casily and cconomically done by
chip makers, not by the computer makers themselves.

Take four cxamples of innovations that will
improve the personal computer over the next year or so;

Vidcos.  Soon computer makers will offer
machines that can display video on the desktop.
Some  will even bhe able to do video-

conferencing. The key to providing these
capabilities will be chips from Intel and,
possibly, a small Silicon Valley chip maker
called C-Cubed;

- Local-area networks. Computer makers could
soon offer machines that can be more easily
plugged straight into an Ethernet local-arca
network - thanks to new chips from Advanced
Micro Devices;

- Communications. New chips from Rockwell
are making it cheaper than ever for computers
to send faxes and to chat to each other over
telephone lines;

- Faster processors. Intel is trying to convince
computer makers to design machines which
would let customers boost the power of their
PCs by plugging in a new microprocessor
brain. Intel, of course, hopes consumers will
buy its own chips to do so. This could rob
computer makers of the chance to sell new,
improved models. They may have little choice
but to go along, because their own industry has
become so fiercely competitive.

By packing all the necessary circuits onto a single
piece of silicon, chip makers can add functions to a
computer while keeping it compatible with older
programs - provided, that is, they can sell the chip to
many computer makers at once, to cover the high
development costs of the chip. This has not left much in
the way of technical wizardry for computer makers
themselves to do. One sign of the squeeze on their
ability to innovate is that the last-minute changes to
Compagq's new product range, which kept the firm’s
engincers working round the clock, concerned not arcane
tcchnical detail but the shape and colour of the
machine’s plastic cabinet.  (Extracted from The
Economist, 20 June 1992)

IT chipset targets videophone market

Do-it-yourself videophones are on the way as a
result of a chipset developed by Silicon Valley start-up
company Integrated Information Technology (1IT).

IIT’s two-chip chipsct performs the all-important
data compression function at the heart of videophone
technology.

For instance, to send a single video frame down a
phone linc would take ninc minutes without
compression.  With the IT compression technology it
takes onc tenth of a second to send a frame, which is the
performance needed to transmit a real-time moving
video picture.

Morcover, the HT chipset allows the construction
of a videophone which will work over a standard analog
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telephone line, the type of videophone planned by BT,
Amstrad and AT&T. AT&T'’s videophone uses IIT’s
chip. IIT’s chipset conforms to the major standards for
videophones - JPEG, MPEG and H.261. The chipset is
programmed by HT to conform with whichever standard
is required by the customer.

The chipset costs about £150 including the
software. By spring next year it is likely to be 25 per
cent cheaper.

The chipset is manufactured by Hewlett-Packard
and National Semiconductor. The first of the two chips,
called the vision processor, has been in production for a
year and is used by video compression market leaders
Compression Labs in two vidco-conferencing systems.

The second of the two chips, called the vision
controller, became available in May. (Source:
Electronics Weekly, 8 April 1992)

Genetic_algorithms _used in a growing number of
computer applications

Evolution has been spectacularly successful in
extracting higher life forms from the primordial soup in
a comparatively brief slice of cternity. In observing this
modern  problem, solvers are developing computer
algorithms which mimic biological processes to tackle
difficult questions.

These so- called "genetic algorithms” are being used
in a growing number of applications, including finance,
semiconductor and  aircraft design, production
scheduling and process control. In many cases they are
achicving higher success rates in a shorter time than
conventional methods,

Genetic  algorithms were invented by
John Holland, who, inspired by nature’s methods of
optimizing from its base materials, developed computer
techniques that use the equivalent of reproduction,
mating and mutation to evelve higher order solutions
from random solutions.

A genctic algorithm starts with a "population” - a
set of possible solutions randomly chosen. The solutions
must be coded into a form the computer can manipulate.
This can be sets of binary strings, or integers or real
numbers. The encoded solutions are "chromosomes”™;
their binary digits or numbers are their genes.

The chromosomes are placed in an environment in
which they can evolve. A sct of conditions and factors
determines  which  individual chromosomes  will
reproduce into the next gencration, which will die,
which will "combine sexually” with other individuals and
which will mutate.

Scxual combination is the process by which some
genes from one individual are swapped with genes from

another - the first half of one binary string may
be swapped with the sccond half of another, for
example.

Mutation is the random change of one or more
genes in an individual. A one may be added to the third
and fifth digits in a binary string, for example.

Once the individuals and the conditions of the
algorithm have been sct, it is left to run for a specified
period. There is usually some evaluation process at the
turn of every gencration to identify and record fit
individuals, good solutions in other words.

Populations in genetic algorithms are generally
small by nature’s standards. Sometimes they arc as low
as five but usuaily they are between 50 and 100.

Survival is always probabilistic rather than
deterministic. In other words, the best individuals in a
population will have a higher chance of surviving but it
will not be guaranteed.

A runt individual may have genes which will be
uscful when recombined in a later generation. Genetic
algorithms are suited to applications where it is required
to find the best option among many possibilities.

The synthetic evolutionary process has been shown,
at first theoretically and now increasingly in practice, to
move rapidly towards an optimal solution.

. They are also good at the kinds of problems usually
tackled by operations research - scheduling, routing,
layout and so on. They can ako be good for enhancing
solutions already arrived at t y other methods.

The Lockheed aerospice company in the United
States has developed a generalized genetic algorithm
software package, which has been used to improve
aircraft design and determine near optimal schedules for
manufacturing processes.

in onc project, engineers set about designing a
small remotely piloted combat aircraft with a limited
life-span. Using conventional methods, the engincers
produced a design with a combat lifetime of 2.4 minutes.

The genctic algorithm package was then applied to
the design and in six hours of computation time
improved the life-span of the craft by 25 per cent.

The genctic algorithm is the right algorithm for a
problem where a small increment of improvement is
worth additional development time. Genetic algorithms
in practice give typically a 4 to 10 per cent improvement
on the results of conventional methods.

It scems ironic in the ultra-logical world of
compuling that mimicking biological processes can
producessignificant gains. Those working in the ficld arc



aware ol this. (Extracted from Computer Weekly,

16 April 1992)

Goenetics chips into improved designs

Chip manufacturers are looking at a 2w techmique
which mimics the evolutionary processes of nature to
achieve more cfficient designs faster.

The technique can be used to solve problems at
indi~idual design stages or applied after conventional
design processes have taken place to further improve
lavouts.

The techrique employs what are called “genetic
algorithms™, computer-based procedures which simulate
biological evolution to produce higher order solutions.
The algorithms start out with a “population” of possible
solutions which are interbred and mutated until the
fittest solutions appear.

In the United States where the technique has been
pioncered, semiconductor and engineering  design
improvements in the order of 4to 25 per cent have been
reported.  An attraction of the algorithms is that they
reach their results quickly compared with conventicnal
techniques. UK chip manufacturers are beginning to
investigate the potential.

Gienctic algorithms were invented in the carly
1970s by US rescarcher John Holland. He was inspired
by the comparative rapidity with which evolution
produced higher order life forms from the primordial
ooze. The theoretical framework which Holland set out
has been applied to produce computer algorithms to
solve a wide range of optimization problems.

Genetic algorithms start out with a problem to
which there are some known solutions. Layouts are a
good example - the components are known; the problem
lies in achieving the most cfficient use of space. A
random sclection of known solutions forms the initial
population.

The solution must be encoded into a form that the
computer can manipulate. This can be strings of binary
digits, or lists of real numbers or permutations of
clements and so on. The digits in the strings or real
numbers are the cquivalent of “genes™; the complete
strings or rcal numbers are "chromosomes”.

An “cnvironment” must be cstablished for the
population of chromosomes to inhabit. This takes the
form of an cvaluation function which measures how well
cach chromosome docs at solving the given problem. It
is the mechanism by which cach generation is measured
to identify which chromosomes are fit to survive.

Although the fittest individuals of each
generation - i.c., the best solutions - might be recorded

for future reference, survival will be probabilistic rather
than deterministic. A chromosome which is evaluated to
be very fit will have a high but not guaranteed chance of
survival. 11 has been discovered that just as in the
natural world a runt individual can survive against the
odds and make a contribution to its species, so poor
chromosomes in a genetic algorithm might coatain genes
that are useful to a later generation.

Each gencration is modified by the application of
genctic operators. These define how and when
chromosomes will "mutate” or “sexually combine™.

Mutation is achicved by randomly changing one or
more genes of one or more chromosomes. For instance,
in a population of 50 binary string chromosomcs, every
tenth chromosome might have a one added to the third
and fifth digit.

Scxual combination is the swapping of some of the
genes of one chromosome with those of another, for
example the first half of the digits of one string with the
second half of another string.

Parameters for the algorithm need to be defined.
The size of the population must be decided - depending
on the application it can be as low as four or five, but
typically it i< between 50 and 100 chromosomes. 1t must
also be decided how long to run the genetic algorithm.
This can depend on how quickly the solution is required
or how much processor time is available.

"Genetic algorithms are good for solving compli-
cated combinatorial optimization problems - layout
problems, scheduling problems, routing problems and so
on", said Dr. Lawrence Davis, a US genctic algorithms
consultant, speaking at a conference in London recently.

According to Dr. Davis genctic algorithms have
been successful in improving the results obtained by
other methods in design applications, including semi-
conductor design. The improvement has been typically
in the order of 4 to 10 per cent, says Dr. Davis,
However, in one instance quoted the Lockheed acrospace
company achieved a 25 per cent improvement after
running a genetic algorithm for six hours on engincering
designs produced by human engineers.

European semiconductor companies are already
investigating what genetic algorithms might offer. The
algorithms might have most to offer in the arca of logic
synthesis and at least onc UK company is looking at this
possibility.

Genetic algorithms arc not the best solution to all
optimization problems. In many cases the increment of
improvement is modest. The algorithms are also said to
lack "the killer instinct” - they get near to an optimal
solution but do not go the final step to producing the
absolute winner,
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Even if semiconductor companies do not find
genctic algorithms useful in the design arena they might
want 1o apply them to their financial dealings.

One promising area of development is the
combination of genetic algorithms with conventional
mcthods.  These hybrid algorithms have been tried
successfully already in some applications, and could be
suited to semiconductor design. (Source: Electronics
Weeklv. 11 March 1992)

V. COMPUTER EDUCATION

Super Janet

UK academia is keading the world in its use of
computer networking. Local area networks of varying
sophistication have been installed at 200 universities,
polviechnics and research sites and, linking them in a
network of networks, is the United Kingdom Joint
Academic Network. better known as Janet.

With data transmission speeds of two megabits per
sccond, Janet is the highest performance X.25 packet
switched network in the world. It forms the basis on
which the world’s most advanced fibre optic network is
being developed.

This has been given the name Super Janet and will
give the United Kingdom a global leadership in the
ficld. By the end of the decade it will have helped
expand computing and communications technology way
beyond academia.

Onc small definition of academic freedom is the
option to choose the right computer for the right job.
Academics, by their refusal o be tied to certain
systems, demonstrate free market behaviour but unlike
the rest of the market, their disparate computers all
talk 10 cach other; Janct is an open system which
demonstrates how wildly variant computers can be tied
together.

Janet has a mix of over 20 operating systems,
perhaps 50,000 terminals and nearly 2,000 electronic
mail services.  As a matter of routine, the seriously
compuicr literate at cvery university in the country
have remote PC's accessing supercomputers like the Cray
at the Rutherford Appleton Laboratory near Oxford, the
Fujitsu at Manchester University and the Convex system
at the University of London. The less technically
minded also take Janet for granted.

An iron law of computing is that what is casy to
operate relies on hidden complexitics. Janet has involved
high levels of cooperation between  industry  and
academia, hetween government departments and within
the European Community and heyond.

In five years’ time, the Super Janet fibre oplic
network will support a2 multimedia kit such as the
Pandora terminaks curiently under development at
Olivetii's laboratory in Cambridge. It will be under-
pinned by a ralt of new CCITT standards supported by
equipment from telccommunications marufacturerssuch
as Siemens. Alcatel and Northern Telecom.

Synchronous digital hierarchy (SDH) and
asynchronous transfer mode will enable computers to
transmit and receive digitized video and audio signaks as
mounted on each Unix terminal will be a video camera.

On the screen will be pictures of the user and
colleagues taking part in a desktop conference. Aside
from desktop conferencing and video processing, there
are other image-based applications:  visualization
techniques to explore output from supercomputers;
access to multimedia libraries; distance learning; medical
scanning for remote medical diagnosis; and experimental
facilities networked to allow rescarch workers at remote
sites to monitor and control expcriments from their
offices.

Janet has already stimulated growth of companies
like Spider, Camtec and Netcomm. The latter’s high
performance X.25 switches have found buyers
throughout Europe.

Products such as Pandora open a Pandora’s box of
technical difficulty because, while computer data
transmission is better suited (o asynchronous
communication in short bursts, video and voice need a
stcady synchronized flow of information.

For example, instead of the Janet packet-lengths of
up to 1,000 bytes, the new network will apply the
automated teller machine standard so that data is
packaged in fixed length 53-byte cells.

SDH is dcfined for up to 2,488 Mbits per second
but by 1995 transmission speeds of up to 2.5 Gbits per
sccond are predicted. (Extracted from Computer Weekly,
14 May 1992)

Informatics education in secondary schools

IFIP’s Working Ciroup on Informatics Education at
the Secondary Level (W(;3.1) recently published a paper
on "Informatics Education in Sccondary Schoolks” (in this
paper, "secondary schools™ mcans schools for pupils from
age 11 to age 18, in general), the first in a planned set of
Guidelines for Good Practice. These Guidelines are a
part of the continuing cfforts of WG3.1, over the past
two decades, to provide international icadership in
informatics cducation. A similar scries of papers, first
relcased in 1971, paved the way for informatics
cducation in secondary schools. That serics outlined the
state of the art of a rapidly developing ficld prior to the
advent of the small, portable microcomputer, which has
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made secondary informatics education a real possibility
for all students. The new series is designed to have the
same global impact, reflecting decades of change and
advances in informatics education worldwide, and
presenting the current state of the art. It should provide
asistance o those modern pioncers who are now
addressing the problem of informatics education in the
secondary classroom. The authors of the ncw paper.
Harriet Taylor  (USA), Robert Aiken (USA), and
Tom van Weert (NL)reached the following conclusions:®

Mast of the developed nations have taken major
steps in the large-scale integration of computers
into the cducational process. Many of the
developing nations are now exploring using
informatics education to improve the quality of
life of their citizens. These nations must overcome
barricrs such as lack of financial resources,
shortages of trained teachers, lack of software,
and absence of an infrastructure to support the
intcgration of information technology into schools.
International cooperation and collaboration 5
essential to overcome the barriers and connect the
people of the world through technology.

IFIP and UNESCO

IFIP and UNESCO have a history of producing
publications on information technology from a
global perspective and in organizing international
convocations to further the development of
informatics education world- wide. Many of these
cfforts are described in publications that may be
obtaincd from Elsevier/North-Holland or by
contacting UNESCO.

This paper is the result of such a development
process. WG3.1 has produced this paper as a
starting point in a scrics of papcrs on codes of
good practice in sccondary informatics education.
Within this paper arc many references to more
detailed works of experts in the field. Readers
should usc these sources as stepping stones for
morc information and for developing the frame-
work for information technology in education.
Fururc papers, in arcas such as social and ethical
issues and telecommunications, are envisioned.

Because this report is so intcresting, we have
sclected further quotations from it, which we print here:

The paper reflects debate that has been going on
within WG3.1. This debate has shown that there
is not simply one answer to a problem. Especially
in an intcrnationa! setting, cultural and other
specific circumstances have to be taken into
account. In this paper, the collective expertise in

* O [FIP.

the Working Group offers ponters to successful
directions of development but docs not lay down
categorical statements.

Problems of informatics teachers

Informatics education involves new ideas,
curricula, teaching methods, materials and tools.
The informatics teacher must often work in
relative isolation to develop a curriculum, with
littke support and guidance from outside. Beyond
the training and curricular needs outlined above,
many other special problem areas can be
identified. Some of the most common special areas
are listed below.

Keyboarding skills. Often students are keyboard
novices as well as computer novices. The teacher
must then tcach keyboard skills.

Textbooks and support materials. In early stages,
textbooks and other support materials in the native
language that are geared to the secondary level will
be scarce. Teachers must work together to develop
matcrials and support each other as the curriculum
and texts to support it evolve.

Student guidance. The informatics tcacher must
provide guidance for students about careers in
information technology and preparation for post-
secondary informatics education. The teacher
should also consider cnrichment activities such as
computer clubs and programming contests 0
increase student intcrest and involvement.

Professional development. Information technology
and informatics education are rapidly developing,
dynamic fields. Teachers must constantly update
their skills and curricula through in-sefvice
training as well as alliances with universities and
professional socicties. Teachers should have release
time to participate in special meetings and
conferences and lraining, in order 1o maintain
currency.

Isolation. Informatics teachers often are the only
ones in their schools with expertise. They need
opportunitics 1o interact with collcagues with
similar interests and problems. It is especially
advantageous for them to have access to clectronic
mail and bulletin boards in order to communicate
with others, as well as to receive the latest
information. It is also important that they be given
the opportunity to attend workshops, short courscs,
etc. so that they can kecp pace with the rapid
developments in this ficld.

Retraining teachers

When facing the task of muving compulers into
the sccondary schools, mnst nations have been able
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to acquire the hardware and software to support
the move. Finding teachers who are prepared to
cope with the task has been a2 much larger
problem. The most natural solution has beer to
retrain existing teachers. Often a core of teachers
is selected to retrain, and these teachers in turn are
responsible for training others.

Retraining is 2 key to the development of infor-
matics as an academic discipline.  Successful
vetraining programmes can have many forms.
National goals, economic development, cultural
and geographical diversity, and educational system
frameworks must all be considered.  Most
retraining programmes will include partnerships
between Governments, States, or school systems
and universitics and will be interdisciplinary.
While curricula can vary, we have outlined a
general framework around which they can be
built.

In many nations, programmes for retraining arc
still computer - literacy or tools courses for teachers.
These programmes will help teachers usc
computers more effectively and will assist them in
teaching computer applications. They will not,
however, prepare teachers to teach informatics as
a subject within itself. Few national programmes
or programmes on a large scale can do this.
Teaching informatics is not a chore for the masses,
but instcad for a few select teachers. Most
retraining programmes are local in nature,
involving cooperation  with one or more
universities, and involving courses that are
structurcd as university courses.

The paper then discussed the following aspects of

retraining programmes:

- They must be selective;

- They must have incentives to motivate the
teachers;

- They must be timely;
- They must contain provisions for certification;

They must provide access to equipment and
assistance;

They must have a strong informatics
componcnl;

They must contain an integrated educational
component;

They must include group projects and
activitics;

They usually involve cooperation;

- They will require national support and funds.
Computer ethics

The introduction of new technological advances
inte a soctety naturally results in a change in the
social atmospherc. The secondary informatics
teacher has 2 major responsibility to prepare
students to live in the computerized society that is
evolving - not only by teaching technical skills but
also by developing a generation of students who
will enter adulthood with the ethical foundation
needed 10 use computers to benefit rather than
abuse society.

In many cascs, the teacher represents the first
contact with a "computer professional” for the
students. The students’ atiitudes about the nature,
scope and importance of ethics in computing will
be developed through their experiences in the
classroom. The teacher must therefore act in a
legal and ethically correct manner. A major step
that teachers can lake is to make the studeats
aware of codes of conduct, written and unwritten,
that exist for professions, and the emphasis placed
by the professions on upholding these standards.
In particular, the teacher could comsider as a
personal code the Code for Computer-Using
Educators developed by the International Society
for Technology in Education (ISTE). The ISTE
Code of Conduct is one of the first formal policy
statements to address cothics in all areas of
computer  education, including  instruction,
administration, student support and cquity (equity
is discussed below).

The teacher must also act responsibly in
maintaining the intcgrity of data stored
clectronically and of software. This includes
preserving confidentiality of records stored in
databascs or computerized grade books. Perhaps
the major ethical dilkmma faced by the teacher is
in the arca of use of copyrighted softwarc.
Tcachers and students are often confused by
the legal and moral issucs surrounding software
usc. Teachers must cducate students on the value
of intellectual property and the legal protection
that copyrights should afford. Teachers should
post in laboratories rules that definc proper and
improper use of software ia the laboratories.

Ethics education must be a part of computing
instruction at all ievels. The secondary teacher,
whether teaching computer applications or
programming, must integrate computer ethics
education into all courses. Despile a growing
awareness of the presence of computer crime and
abuse in socicty, few texts for computer science
students dcal with cthical issucs and mcthods for
tcaching computer cthics. Mcthods that have been
used successfully include introducing students to
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\ituations or morai dikkmmas through surveys., case
studics or debates.

Computers  have the  potential  to increase
incquitics across  socicties  and  across  groups
within societics.  In particelar. computers can
widen gaps in socicties between  groups of
different race. gender or socic-economic leveks.
Nations must adopt policies that provide for
equality of access and opportunity (o compuler
cducation for all citizens. Computers must be
made available to all schools, not just the schools
for the cconomically advantaged or the
intellectually superior.  Teachers in all schools
must have opportunitics for training. Teachers
must ensure that all students have equal access to
laboratories. courses and materials and  must
actively scarch for ways lo encourage minority
students and females to participate in computer
cducation.

VI. SOFTWARE

The key to locking out computer saboteurs

The recent spate of computer thefts from
politicians and public figurcs highlights the risk of
storing confidential information on computer disk. The
risk is far greater if data is stored on CD-ROM. One
12-centimetre optical disk can hold more than
o) megabytes of data, equivalent to 600 million text
characters.

The UK company C-Dilla Associates has now
tcamed up with Nimbus Records to develop an
encryption system which locks datz on a CD-ROM so
that no unauthorized person can read it.

For business users there is much more at stake than
personal embarrassment. For cxample, banks nced at
least 30 large instruction manuals for their electronic
cash transfer systems. Al this data will fit casily on a
single CD-ROM, but a disgruntled employee could steal
the disk. and cither sell the information or usc it for
sabotage.

Systems cxist which let users scarch data from a
CD-ROM only if they have the correct password. But
computer hackers can casily use an editing program to
display the raw data files.

CD-Secure works in conjunction with the DOS
operating svstem used by most personal computers, Data
inside the files on a disk are encrypted by rearranging
the digital bits according to a mathematical expression
called @ “seed hev'. A hacker can find files on the
disk but the data they contain will appear garbled on a
screen.

The provider of the information for the disk s
given an individual seed key, so the disks produced arz
coded differently from other disks using the system.

An authorized user of the disk, for instance a
branch of a bank. is given a floppy disk containing a
short program which is loaded into the memory of the
computer to be used with the CD-ROM. This program
contains a second key. But to read the data. a third key
is necded which ties the two other keys together. This
must be typed into the computer by an authorized user.

The third key, which is in practice a string of
numbers, can be designed so that it oaly allows access to
part of the information on the disk. So car deakers in
one country get one key, which cnables them to access
one baich of files, and dealers in another country get
another key for their country’s files. A software
company could put all its products. such as printer fonts,
word - processing programs and games, on the same disk.
The purchaser of the disk gets a key only for the
software they have paid for.

The key can also be made to stop functioning after
a certain date. This lets the producer of the disk rent
them out on a subscription basis or for trial before
purchasc. This may also be uscful to drug companics:
old disks, lacking important information on side-cffects
of drugs, cannot remain in circulation after a certain
date.

The de-encryption process can work very quickly,
so encrypted moving graphic images are displayed on
screen at the same speed as images stored without
encryption.  (This first appeared in New Scientist,
London, 22 February 1992, the weekly review of science
and technology.)

Scientific visualization developments

Developments in scientific visualization, the visual
display of multidimensional, time-dependent  or
complicated data, have influenced cngincering design
and cxamination. The present computing environment
is getting to bc morc swuited to the interactive
investigation of behaviour as it happens in three
dimensions.  Also, morc data arc being put into
individual images and animated sequences, supplying
fourth dimensions or more for showing states of
behaviour. In the future, advances in hardware and
display methods are cxpected to providc a more
intcractive real-time environment where users can poke
and prod movable three-dimensional models 1o

investigale many aspects of behaviour, ftis still a young
and commercially vital arca, with a good deal of work
still to he carried out. Preseat trends in 3-D volume
visualization represent evidence of the vitality, giving the
design cngincer mcthods to supply an improved
understanding of an actual 3-D state of behaviour.
(Extracted from Mechanical Engineering, May 1992)
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- database

fastest

US software house Borland has epstaged Microsoft
by demonstrating what it claims is the world's fastest PC
database for both single and multi-user environments.

Venion 30 of the Paradox DOS database is
claimed to be. on average. 33 per ceat faster than the
Foxpro 2.0 from Fox software. previously acknowledeed
as the fastest PC database.

Borland's rival Microsoft bought Fox Software in
March to acquire a technology named Rushmore, which
significantly reduces the time taken for a database to
process data queries.

Borland chairman Philippe Kahm says
Paradox 4.0°s improved performance comes from a
ol) per cent rewrite of Paradox code in Borland's object
oriented C++ development language.

Paradox 40 is 10 times faster than the
previous version, 3.5, but will sell at the same
price - £3(0X).

Borland admits some users are concerned that the
file locking system in versions 3.5 and 4.0 arc different.
which mcans if a network of users are using both
versions of Paradox at the same time, they cannot
simultancously access the same database table. (Source:
Computer Weeklv, 4 Junc 1992)

Computer graphics learns rules of the game

Designers on oppasite sides of the world will soon
be able to work on the same 3-D computer model using
ordinary personal computers linked by ordinary phone
lines. rather than powerful graphics workstations.

Softwarc  being developed at  the  Guildford
rescarch centre of the Japanese company Canon reduces
the amount of data needed to display 3-D objects on a
computer screen. The reduction is such that images of
moving objects changing 10 times a second can be sent
down phone lines.

Graphics workstations arc normally nceded 1o
display moving 3-D objects because of the huge number
of calculations nceded to work out which objects are
nearest 1o the viewer and cover up those further away.
Three coordinates, x, v and 2, represent each point of an
object, 2 represents the distance into the screen, and is
stored in a memory called the = buffer. When the
computer displays a table in front of a wall, for example,
it compares the = buffer values to find out which should
appear in front of the other. This has o be donc for
every pixel (or dot) on the screen, and there arc more
than 300,000 on many computer monitors,

If an object is moving. all the calculations have to
be done several times a second.  Adam Billyard. the
inventor of Canon Interactive Graphics (CIG). used o0
write computer games, which demand very econcmical
use of data to keep down costs. He decided it would be
quicker to group the pixeks: if part of the tabke s in front
of the wall, all of it must be. This slashes the number of
calculations nevded.

Graphics workstations which use = buffers have
extra silicon chips to speed them up. But CIG uses very
litle data. so needs no cxtra chips and can be run on
almost any desktop computer. Billyard and his colkeague
Richard Haddy began work in March 1991, and the
software may be available some time next year. It all fits
on one floppy disk, and the faster the computer it is used
on. the faster it works.

Billyard says that cach change to a scene takes
about 100 bytes of data. and at least 10 updates a second
are needed for a moving image. This is about the same
Gata rate as 2 modern fax machine achieves.

Canon’s rescarchers have not tried a phone link
vet, but they believe it will be possible to do so. They
say there are methods of coping with phone delays and
two people trying to change the same thing in different
ways simultancously.

David Lau-Kee. the project leader, says that CIG
uscs so little of the computer’s processing power that it
is possible to do other things at the same time. For
example. the computer could carry out scientific
calculations while also showing the results as a 3-D
graph.

Even experts find it difficult to compare graphics
software.  Intergraph, a computer-aided  design
company, says onc of its computers can draw pictures
containing 50,000 polygons in oac sccond, but Canon
claims its CIG can draw 80,000 polygons in a second
with a computer that is 20 per cent slower - though
Canon polygons arc not nccessarily identical to
Intcrgraph ones. Intergraph recently launched a CAD
Conferencing sysiem so that designers far apart can work
together, but it requires computers costing at least
£15.000. There has also been interest in CIG from the
virtual reality industry. (This first appcared in New
Scientist, London, 23 May 1992, the weekly review of
science and technology.)

Hurtling the langug arricr

A consortium of rescarchers and industry cngineers
is about to start a project that aims to fulfil onc of
mankind’s oldest drecams:  overcoming the language
barricrs betwceen different peoples. By the year 2000 the
group hopes to develop a portable and automatic sysiem
that translates languages into spoken English.
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The so-calied Verbmobil project, spossored by
CGrermany’s Ministry for Rescarch and Technology. aims
at a system that wranslates spontancously  spoken
language. The common denominator s English: in other
words, it is assumced that two people in conversation -
sav. i German and a Japanese - have a fair command of
English. The Verbmobil translates each pariner’s spoken
words into English. Depending on the two persons
language capabilities. the system will cither translate the
cntire conversation or deliver only the more difficult
words and passages.

Uinder contract to the ministry, two independent
teams, one from Stanford Viniversity in Palo Alto,
California. and the other made up of German
rescarchers, have completed feasibility studics for the
Verbmobil system. Encouraged by these studies, the
rescarch ministry is now outlining an eight-to-10-year
rescarch and development project. In the first four-year
phase. work on certain project clements will begin.

Participating in the effort will bec a number of
German umiversities, the German Research Centre for
Artificial Intelhgence. the Institute  for  Applied
Information Technology. and the industry, specifically
Sicmens AG and 1IBM Corp. in Germany.

The ministry is also looking for participation from
the European Community as well as Japanese and US
partners - for  example, the Advanced Tele-
communications Rescarch Institute in Kyoto and
Carnegic Mellon University in Pitisburgh.

Once big challenge is the development of suitable
processor chips for a system with real-time response

capabilities. (Source: Electronics, April 1992)

Canadians develop debt management software

Since the debt crisis in its present proportions
crupted in 1982 when Mexico, the world’s largest third
world debtor, suspended its debt service payments,
resolution of the crisis has been sought through a
combination of policics, including debt forgiveness, debt
reduction, debt rescheduling with varying degrees of
concessionality, and structural adjustment programmes.

For their part, developing countries have been
encouraged to improve their cconomic management
capacity by cstablishing appropriate debt-management
operations in the face of fluctuating interest rates and
commoadity prices and other variables.

The complexitics of international debt
management, however, have continucd to plaguc many
third world Governments. Given the size and technical
complexity of developing-country debt, the task of
recording and organizing loans has proved beyond the
capacity of many countrics.  This has led to massive
confusion with respeet to information and procedures
regarding debt payment.

Indeed. proper locan administration and well-
informed debt management are factors now recognized
as critical in dealing with the current debt crisis.

In 1983, the Technical Assistance Group (TAG) of
the Commonwealth Fund for Technical Co-operation
(CFTC). Commonwealth Sccretariat, established a
programme of advisory services in cxternal debt
management with the understanding that effective debt
management was one of the first of many steps required
for surmounting the debt crisis.

The objectives of the programme were to address
the information crisis resulting from countries’ inability
to cope with the volume of data on external debt. and to
provide a low - cost, microcomputer - based, user - friendly
system for the accurate recording and quick recall of
debt-related data.

TAG/CFTC turned to the International
Development Rescarch Centre (IDRC)* for technical and
financial support for the development of the specialized
software required 10 run this system, which is now
known as the Commonwealth Secretariat Debt
Recording and Management System {(CS-DRMS).

Apart from assisting in the development of
CS-DRMS, IDRC has also been active in disseminaling
and enhancing use of the system, including the
installation of the system in Sri Lanka on a pilot-project
basis: co-financing, with CFTC; the development and
testing of training materials to help prepare staff in the
use of the software, and assistance to the Eastern
Caribbcan Central Bank (ECCB) to make CS-DRMS
available to its eight member States.

To date, the system has been installed in
26 Commonwealth countries, providing them with an
overall legal and institutional framework to monitor the
contracting. spending and repayment of loans. They can
practisc both "passive debt management” (e.g., they now
know when paymcents are duc) and more active
management (e.g., the development of an effective
borrowing policy, inter alia, 1o keep debi service costs to
the minimum),

The CS-DRMS system enables Governments o
develop the ability to make a payment on time, and to
view their "payment profile™ (the "bunching” of due
payments) to assess whether a loan could be refinanced
and paid off with onc bearing lower interest,

In fact, one Government saved close to $5 million
in interest payments using this method on the basis of

* IDRC, an organization that assists developing

countries in solving their pressing  development
problems, may be contacted at PO Box 8500, Ottawa,
Canada K16 3H9. Fax: (613) 238-7230.
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the data supplied by the system. Another Government
department recognized after implementing the system
that it was owed money by other local bodies to which
proceeds of a loan had been on-lent. CS-DRMS, there-
fore, notifics Governments of whom they owe moncy to,
and who, in ;urn, owes them money. User countries
have covered the costs of the system often through the
savings generated by one refinancing operation.

The (S-DRMS system also generates nearly
100 different reports, including one that calculates the
payments due on a day-to-day basis over a onc-month
period, and another “arrears report™. It can akso generate
reports specifically required by the World Bank and the
International Monetary Fund.

The fact that various international financial
institutions require different reports has given many a
developing country official nightmares. Despite the
difficultics involved in building and maintaining the
database. the potential benefits to be derived from the
effective use of the system are tremendous.

One of the limitations of the CS-DRMS system,
from a wider third world perspective, is that the
distribution and installation of the software is confined
to the 49-member Commonwealth, although it has been
installed in Mozambique and Thailand through special
arrangements.

Recently, 2 joint project by IDRC and the
Canadian International Development Agency (CIDA)
aimed to cxpand its availability by establishing an
in-housc capability, in IDRC, to deliver a programme of
advisory services n  dcht management to non-
Commonwealth countries, with a focus on the countries
of francophonc sub-Saharan Africa.

IDRC has already conducted an in-depth survey,
in conjunction with the United Nations Institute for
Training and Rescarch and the French Ministry of
Cooperation and Development, to determine the state of
the art with respect to debt management and to assess the
needs of specific countries in francophone sub-Saharan
Africa. The IDRC/CIDA project will also look into the
feasibility of developing a French-language version of
the software. (Source:  Development Forum, Vol. 20,
No. 2, March/April 1992)

New simulation software package 10 go on gencral
release shortly

The TNO Road - Vehicles Research Institute plans
10 launch a versatile software package for modelling
multi-body systems, within the next few months. The
new software package, which has been developed in
collaboration with scientists and engincers at Delft
University of Technology, incorporates a Bond
graph-based Algorithm for Modelling  Multi-body
Systems, hence the program’s name: BAMMS.

The program can be used in vanous ways to
analyse bothk lincar and non-lncar systems. It can
perform time domain simulations or frequency response
analyses and, if required. it can be used to derive a
complete set of cquations to describe a system in anv
conceivable domain.

After an extensive six-year development
programme, which was initiated by the Vehicle Research
Laboratory at Delft University of Technology, plans are
now well advanced to offer the BAMMS system as a
general purpose simulation package. During the
development programme, 2 number of verification trials
were successfully completed. These involved aspects
such as modelling four-wheel steering sysiems,
predicting road - vehicle vibration modes and performing
capsize simulations.

The program’s uscr-friendly design makes it a
convenient tool for modeiling a wide class of systems.
Use of the BAMMS package allows the performance of
road vehicles to be studied in detail, without the need
for elaborate and costly test procedures. This is
particularly useful when vehicle stability or vibration
patterns are being investigated as these are not only
difficult to check under practical conditions, but such
tests can also be quite dangerous to perform. By
modifying characteristics such as the mass and stiffness
of various components, optimum designs can be
produced relatively simply. This makes the BAMMS
package an extremely cost-effective and versatile design
tool.

For further information, please contact:
C. H. Verheul, M.Sc., TNO Road- Vehicks Rescarch
Institute, Department of Vehicle Dynamics,

PO Box 6033, 2600 JA Delft, the Netherlands.
Fax: +31 15 62 07 66. Phone: +31 1569 74 05.
(Source: Applied Research, February 1992)

WordPerfect fixes bugs with latest 5.1

WordPerfect is to issuc a fresh release of ics latest
PC word- processing package aimed at fixing a number
of user reported faults.

The update to WordPerfect 5.1 for Windows will
correct the troubled graphics import facility in the
original release launched last November,

It will also fix problems affecting display handling
of high-resolution monitors.

WordPerfect is the leading player in the PC word-
processing market with more than 8 million users of its
products worldwide.

WordPerfect 5.1 for Windows, the company's first
product for Microsoft Windows, has almost 1 million
uscrs.,
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In addition to probkem fixes, the update comes
with new and improved features.

improvements have been made 1o the macro
Language which kets users create quick commands. Uscrs
can now add dialogue boxes to their macros and create
macros from a pop-up menu which lists macro
commands.

New features include drag and drop text editing
and a /vom editor that allows users to see and 2dit text
magnificd up to 460 per cent.  (Source:  Computing,
16 April 1992)

Seftware identifics plankton

UNESCO's  Promotion of Marine  Sciences
Programme (PROMAR) and the Instituic of Marine
Rescarch. Bergen, Norway, have produced a software
mudule on CD-ROM for identification of the algae.
protozoa and selected 7ooplankton of the north-cast
Adtlantic.

Linnacus, as the package is called, focuses
particularly on the waters of Scandinavia, and allows for
the entry of new taxonomic and ccological data.

Development of Linnacus atiracted support from
the Norwegian Technology and Natural Sciences
Rescarch Council, and the Norwegian Fisheries Rescarch
Council.

The Linnacus CD contains three major sections:
Linnacus Protist, Linnacus Zooplankton and the
Linnacus Toolkit. Linnacus Protist contains information
an over 300 Protist specics, and makes up the bulk of the
information on the CD. The Linnacus Toolkit lets users
enter their own data. Linnacus Zooplankton 1s an carly
version of the program.

Further information on Linnacus, which was
designed for use with Macintosh computers cquipped
with Hypercard, can be obtained from PROMAR, the
United Nations Educational, Scientific and Cultural
Organization (UNESCO), 7 placc de Fontenoy,
75700 Paris. France. (Source: ACCIS Newsletter, 10(1),
May 1992)

How to secure riable PC

PC manufacturers arc slowly beginning to address
the unique sccurity needs of portable PCs using a variety
of hardware and software techniques. For the most part,
these features are designed to keep precious corporate
data away from prying cyes in the cvent the machine is
lost or stolen,

Compaq Computer Corp.'s portable 486¢ colour
computer announced last October, and a new generation
of 38681 1. TL notcbooks announced carlier this year,
carry a number of built-in security features. They

include a power-on password. a keyboard password, a
disk lock/screcn blank function and disketic boot
control. A cabk lock also allows cach system to be
physically secured to a desk.

Borrowing a number from James Bond, Beaver
Computer Corp.’s first notcbook compuier, the SLOO7,
takes security to another level. It uses a special Data
Encryption Standard (DES) coprocessor o automatically
encrypt all hard disk files. Data going to and from the
floppy dri s, serial ports, fax/modem and printer port
can be encrypted as well. Such extensive secunty
precautions are not cheap; the SLOO7 is an Intel 386SL
machine priced at $4.995. And the DES option adds
another $993 to the final cost.

Although hardware-based solutions generally are
not cheap. they provide the highest level of secunty
available in portable PCs today. Howcver. many
standard PC utility packages ako offer features of
interest to sccurity-minded individuals at lower cost.
Version 7.1 of Central Point Software Inc.s PC Tools,
for example, includes virus checking, password
protection and a directory lock. Included with the
package from the Beaverton, Oregon-based company is
PC Secure, a data encryption program.

Similarly, Norton Ultilities version 6.0, from
Symantec Corp. in Santa Monica, California, has a
feature called Diskreet that creates password-protected
areas on hard disks and automatically encrypts files in
the background.

More specialized security packages can offer even
more control, however. Most restrict access to files,
dircctories, floppy disk drives, external ports and
provide users with audit trails.

Some such packages arc aimed specifically at the
portable PC market. Personal Computer Card Corp. of
Lakeland, Florida, sclls just such a product called
LapGuard. This $99 package uses a standard 3.5-inch
floppy disk as a physical access key or "key disk” (o the
portable computer. Once the LapGuard's key disk is
inserted into the floppy drive, no onc can usc the
machine without a personal identification aumber - and
without the disk in place. True to its name, the
LapGuard system causcs the portable PC's speaker to
"bark” a warning if an unauthorized user attempts to
access the PC while it is in suspend mode.

Portable PCs that connect to networks pose a more
difficult sccurity challenge. To dcal with this issuc,
many IS managers rely on the same enterprise- wide
security packages that are used to sccure desktop PCs
rather than the many utility packages designed for
stand -alone use.

Whilc cveryone agrees that technology is needed to
combat the growing sccurity threat represented by
portable PCs, taking simple steps - like asking uscrs (o
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be more careful when travelling - can be cqually
cliective. {Reprinted  with  permissicn  of
DATAMATION" magazine® copyright by Techaical
Publishing Company. a Dunn and Bradstrect Company,
all rights reserved)

Word processors

Ten vears ago, few business people did their own
tvping.  Reports from  managers. memos from
administraiors. and program specifications from systems
analvsts were handed to a copy-typist - usually several
times, allowing for revisions.

Now things are different. Flatter organizational
structures, with fewer administrators, are reducing the
number of typists available. In paralkl, PCs and
Apple Macs have become accepted as multi- purpose
business tools, so it seems natural to install and use a
word-processing  program as well as a spreadsheet,
database or specialist software. Links to electronic mail
systems have encouraged business users to kearn to type,
and the rise of graphical user interfaces, such as
Microsoft Windows, has remaved much of the keyboard
fear previously felt by managers. Full-time typists and
secreiaries have also taken to PC word processing; unlike
a multi-user system it allows them local document
storage and guarantees consistent response times.

Word processing is now the biggest software
market for PCs, accounting for more than 30 per cent of
siles. In the United Kingdom, sales grew by 30 per cent
in 1991, According to research company Romtec, the
top scilers are WordPerfect. Microsoft Word, Wordstar,
IBM DisplayWrite and Lotus Ami Professional. Most of
these are only available on the PC and the Apple,
although WordPerfect has versions for Unix and some
proprictary multi-user systems. Other software houses
claim there is not the demand to make versions for other
platforms worth while. The booming market has
encouraged software vendors to add complex features,
such as multiple columns, multiple fonts (typefaces in a
certain size) and the ability to reproduce pictures, which
have taken their products beyond the limits of a 1980s
word processor, into the realms of desktop publishing.

Some software houses, such as Microsoft, are wary
of pushing their products as an alternative to DTP, and
vou will not find the kind of sophisticated features -
colour separations, control of kerning (Ietter spacing), for
example - required to produce a colour magazine. But
monachrome  newsletters, presentations and  adver-
tiscments are all possible with products such as Ami Pro,
WordPerfect and Word., Microsoft’s own independent
user group produces its 48-page newsletier entirely in
Word.

However, this increasing  complexity can be
counter-productive Tor occasional users.  The DOS
version of WordPerfect, tuned for speed of use by
typists, is notoriously difficult for the novice to pick up.

This has caused a split in the market, with simplified
products written especially for the occasional user, or
users of portable PCs, which place a premium on ease of
use and case of learming and are designed primarily for
writing rather than formatting text. They arc also hali
the price of the heavyweights (£150-250 compared to
about £400).

Thesc products, like SPC’s Professional Write Plus,
do not have facilities for long documents, claborate
tables or drawing tools. But users can still expect support
for a variety of fonts, multiple columns and simple
charts. Some software houses produce both types of
product: WordPerfect has a little brother, LetterPerfect,
and Lotus sells both Ami Professional (for the
professional typist) and Lotus Write {for the professional
person).

Files can be shared casily between the two, so that
documents can reccive the finishing touches from a
typist trained in correct layout. (All word processors can
share files in vanilla Ascii format, but this makes it
impossible to include formatting commands. The most
popular formats, for example WordPerfect and Wordstar,
are often supported by other word processors, as are
other common formats such as Lotus 1-2-3 spreadsheet
files.)

The popularity of graphical user interfaces,
particularly Windows on the PC, has given a further kick
to the word-processing market. Windows has little to
offer to copy-typists. It is slower than DOS, requires
more powerful and expensive hardware and, for a user
familiar with all the keyboard commands of a package,
a point and click interface is of little benefit. For
occasional users, however, or for people producing
complex documents with graphics, mixed fonts and
claborate layouts, a graphical interface can be very
uscful.

People with limited experience of such machines
can find commands and functions more casily, which
mecans they use them more and produce better-looking
documents. And, because it supports graphics, Windows
allows you to see what the document will look like
before you print it - what you see is what you get
(wysiwyg). This saves both timc and paper. Most
packages now allow you to edit both text and layout in
wysiwyg mode.  The latest release of Windows,
version 3.1, has simplilied this process, by including
support for True Type fonts, which are scalable 1o any
required size.

Printing, the bugbear of word processing, is also
simplificd with Windows. Instcad of having to rclv on
the software housc providing a driver for your particular
printer, or for a popular model like a LaserJet which
yours could emulate, you can now use drivers supplicd
with Windows (but make surc you arc using the latest
version). Software user groups often supply drivers o
members,
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Windows' Dynamic Data Interchange feature
allows data to be incorporated from other sources, such
as a spreadsheet or database; if the original data is
changed. the document automatically reflects the new
version. A new feature. Object Linking and
Embedding, takes this further, treating the imported
data as an independent entity, so you can run your
spreadsheet from within your word processor, every time
you click on a table of figures. OLE also allows
different applications to share specialized programs and
sub-routines, so that your presentation package could
have the same spelichecker as your word processor, with
your personal vocabulary added.

DDE and OLE are part of a steady change in word
processing. and applications software in general. The
aim is that users should fecl they are working on a
document, not using a word processor, spreadshect or
whatever. With object-oricnted documents combining
all the necessary processing functions, and links to email
systems or fax hardware allowing these to be shared with
others, a word-processing (or documents-processing)
package could form the basis of an office automation
system,

There is alrcady a thriving market in document
management, or work flow management, systems based
on word - processing packages. Many high-end products,
like Word and Ami, already allow documents to be date-
and-time stamped, and circulated for comments without
the original being altered. Even quite humble products
let you set up templates of standard documents (essential
if you have a lot of occasional users and want your
documents (o retain a uniform layout). Retrieving, say,
names and addresses from a database is common too.
Gaps in the standard products are often filled in by
third- party add-ons.

Despite these advances in document design and
integration, word- processing software is still lacking in
the most basic arca: the text itself. The title word
processor is a misnomer. A word processor does not
understand words. It can check spelling, but it has no
idea what they mean when you string them together.
Grammar checkers are appearing in some products, but
they are crude. True understanding and automatic
generation of text still requires a supercomputer.

A final word of buying advice. Most software
purchasers arc buying blind. For instance, you do not
really know whether an accounts package will meet all
your nceds until you have used it for a few months,
Word- processing software is different. You can take
along the document you want to produce and get the
decaler o reproduce it (Source:  Computing,
28 May 1992)

Image processing

Until quite recently image processing was an
arcane scicnce, remote from mainstream computing. It

is often assumed that image processing is some technical
aspect of graphics or is solely about the storage and
management of documents in digital form.

Important as the market for document imaging is,
it is only onc application of image processing. Image
processing professionals wearily explain that wih
graphics, the computer generates images from numerical
data. Image processing, on the other hand, takes images
from the real world - captured by camera, infrared
sensor, ultrasound scanner or other device - and
manipulates then in some way.

The classic applications of image processing are,
for example, remote sensing, often from images beamed
back from satellites; machine vision, usually in
manufacturing where a device will look for faulty parts
on a production line; and medical imaging, such as the
enhanccment and analysis of scanned images of the
body.

But the fact is that techniques developed in these
specialist ficlds are being quictly incorporated into a
range of mainstrcam computing applications. This is
likely to continue as images become more common on
the desktop.

The same can be said for multimedia, especially
where video is incorporated into applications. Video
image compression, enhancement, warping and so on can
all require image processing techniques.

The way in which these techniques are becoming
integrated into mass market products is illustrated by a
project currently under way at Hitachi. Hitachi’s central
research laboratory in Tokyo is developing an
casy-to-usc computer video editing system aimed at the
multimedia and consumer markets.

The system, called Impact (interactive motion
picture authoring system for creative talent), performs an
interactive automated analysis of a video tape,
summarizing ils contents in a series of annotated icons on
the computer screen. The system captures the video
frame by frame and digitizes it. Then it identifics the
cuts between one sequence of filming and another by
examining the correlation of colour between frames.
Next, the frames are classified according to camera
movement - fixed, pan, zoom - and by the internal
movement within the scene, such as a car driving from
right to left.

This analysis uses another image processing
technique called regional patiern matching. The frame
is divided into a number of small regions. Each region
forms a templatc and the following frame is searched for
the best match to a template.

The position of the template in the second frame
relative to where it was in the first framc will indicate
the direction and speed of movement in the video

!.“\




A3

A\

- 49 -

sequence. Other techniques such as “noise” reduction,
cdge detection and object extraction are used to produce
a detailed summary of the video’s contents which is
presented iconographically on the computer screen. This
summary can then be used for editing.

Artificial intelligence (Al) and robotics research are
pushing image processing into new areas. Paradoxically,
the challenge of providing vision to moving machines in
a dynamic environment may prove simpler than static
machine vision used in manufacturing.

Although mobile robots must interpret not just one
but a stream of images, each differing only slightly from
the one before it, researchers such as Thomas Mitchell at
Carncgic Mellon in the United States believe that the
complexity of the problem can be greatly reduced by
giving a robot two eycs and moving them.

Binocular vision and the movement of the robot’s
head from side to side - a more accurate mimicking of
human vision in other words - provides information that
can simplify interpretation problems. Moving the robot’s
head can give an alternative view of an image that
resolves ambiguities or simply moves bevond the
problem area.

In many cases a robot will not necd to identify an
object, only to know it is there and to avoid it. Trying
to interpret the world with static vision can be like trying
to ride a bicycle standing still, or a hunter trying to spot
a tiger in a thicket. While the tiger is motionless, its
striped coat blends with the vegetation, and is difficult
to sce. But when the tiger moves, it is easily
distinguished.

There arc plans to build cameras sensitive to
movement rather than steady states. These would
operatc like passive infrared detectors which are
triggered by a sudden change in their environment.
Although image processing started out as a completely
separate technology from graphics, the two are now
beginning to overlap.

Other arcas where graphics and image processing
arc being combined are in the presentation of satellite
data and the remote control of robots. At the UK
National Advanced Robotics Research Centre in Salford,
data captured by sensors on a remote robot is
superimposed on a graphics model of the remote
cnvironment.

In the hostile environment of a nuclear installation,
for example, combining the two technologics can be the
most cffective and economical way of creating an
accurate simulation of the robot's environment for the
operator.

Also, in the rapidly expanding field of data
visualization where complex data is turned into pictures
for casicr interpretation, image processing techniques are

being built in to increase the power of the visualization
software.

It is likely that many computer users in the future
will make everyday use of image processing without
ever knowing ii by name. (Source: Computer Weekly,
21 May 1992)

VII. COUNTRY REPORTS

European Community

European VLS| design initiative cnters second
phase

The ~Eurochip™ initiative that provides
European academic institutions with access to VLSI
design services and fabrication facilities entered its
second phase. Onec of the aims of the initiative
is to alleviatc the perceived lack of VLSI
cngineers in Europe by training an additional
3,000 students in VLSI design every vear.

In 1989 Eurochip was placed under the
VLSI Design Action section of the ESPRIT programme
with a funding of about $17 million for the first
two vears. The second phase will run for three years
with similar funding from ESPRIT Ill.  Different
charges will be introduced for participants from
within the European Community and those from outside
it.

A conference to mark the end of the first phase of
Eurochip corcluded that this phase had exceeded far
beyond its expectations with the initial involvement of
50 higher educational institutions expanding to 200,
During the second phase a further expansion to 300
is expected. (Reprinted with permission from
Semiconductor International Magazine, February 1992,
Copyright 1992 by Cahners Publishing Co., Des Plaines,
Iilinois, USA)

JESSI takes stock

JESSI (Joint European SubmicronSilicon Initiative)
has concluded the start-up phase of its European
microclectronics programme with a review of what has
been achieved.

When the programme was started up two years
ago, the founding members of this industrial initiative
were then looking at four subprogrammes concerned
with chip technology, cquipment and materials
for production, future applications in new systems
and basic research in the microelectronics field.

Overall, the JESSI Board has investigated over
300 individual project proposals and morc than
70 entries were allowed to proceed. Major projects thus




34

P

tar have included the memory project, the logic project.
optical hthography. a frame project for designing chips
using CAD and a research programme to pave the way
for future chips.

The start-up phase has involved a financial outlay
of approximately ECU 160 million, of which 40 per cent
ol funds were provided by national governments, 10 per
cent by the EC and the remainder by the industries and
institutions involved. (Source: AMT, March 1992)

JESSI pushing chip developmernt for HDTV

Now entering its main phase. the Joint European
Submicron Silicon Initiative has embarked on one of its
ambitious “flagship™ projects: high-definition TV. Such
projects involve joint developments that, instead of
amming towards csoteric goals in science and technology.
lead 1o products that it is possiblc to market
commercially and thus manage to catch the public’s
attention.

Participating in the cffort are 10 companices from
five countries:  Belgium, France. Germany, the
Netherlands and the United Kingdom. For the project,
which is scheduled to run until 1994, JESSI officials
have carmarked about $140 million, with roughly 25 per
cent of that money to come from Germany.

JESSI officials hope that the high-speed, high-
complexity HDTV circuits to be developed will serve as
pacesctters in designing 1Cs for other portior  of the
consumer clectronics market. They are also banaing on
HDTV to create a huge demand for high-performance
consumer chips, a demand considered crucial if Europe
is poing 10 manage to develop a stronger basc in
microclectronics. (Source: Electronics. April 1992)

Increased budget called for

The Europcan Commission hes called for a near
doubling of its rescarch budget from the current
£0CU 2.4 billion ($3 billion) per year to ECU 4.2 billion
($5.25 hillion) by 1997. In disclosing the proposal, which
must win unanimous support from the Council of
Ministers, Rescarch and Development Commissioner
Filippo Maria Pandolfi said that the increased {unding
should help EC industry catch up with competitors in
the United States and Japan in the field of advanced
technology,

in addition to the request for more funds,
My, Pandolfi also outlined plans for a major overhaul of
Community R&D policv. He told a press conference
"W must adapt our rescarch policy towards the needs of
our industries”, explaining such a concept would entail a
better balance between traditional rescarch objectives
and  more  technology-oriented  projects on which
Furopean industrial competitiveness depends.

By Commission estimates, the Community and the
12 member nations spend roughly 2.1 per cent of their
annual gross domestic product on R&D, compared with
28 per cent by the United States and 3.5 per cent by
Japan.

Commission sources explain that the proposed
doubling of spending will help the Community keep
pace with its rivals, which since 1975 have increased
research spending much more rapidly than the EC. For
cxample, since 1975 Japan has increased research
spending by an annual 7.4 per cent while the
United States has increased its resea-ch budget by an
average of 4.6 per cent. During that period the
Community increased spending by only an average of
4.1 per cent per year. (Extracted from Electronic News,
20 April 1992)

EUREKA welcomes first East European
mcmber

Hungary has become the first East European
member of EUREKA, the high-technology programme
of the European Communities (EC).

Last June, EUREKA announced it would extend
membership to countries in Eastern Europe. Since then,
EUREKA has established contacts with Hungary,
Poland, the Czech and Slovak Fedceral Republic,
Romania, Estonia, Lithuania, Albania, Slovenia and
the countries of the Commonwealth of Inder<ndent
States (CIS). EUREKA officials say that they expect
Poland and the Czech and Slovak Federal Republic to
become full members of EUREKA within the next
12 months, although ncither country has yet applied
formally.

Although non-member countries can take part in
EUREKA projects, the entrance criteria are more
restrictive than for members. The new partner must
take a major role in the project, and research must be
carricd out mainly in the member countrices.
Administrative procedures are also more cumbersome.
In 1991, some 17 EUREKA participants in 10 projects
were from East Europe.

Hungary is cxpected to participate more fully in
cxisting EUREKA projects now that it is a full member;
it alrcady has limited involvement in several EUREKA
projects under the rules for outside participation. In the
longer term, access to the EUREKA network of Western
companics, institutes and rescarch projects should help
Hungary (o build rescarch networks, break into new
markets and commercialize its technologics. EUREKA
membership also improves the chances of Hungarian
companics obtaining cash from their Government for
rescarch. In turn, Hungary will begin 1o contribute to
EUREKA, paying as much as 35 per cent of any project
in which it participates.
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) This cnlargement of EUREKA illustrates the (UCG) and Limerick (UoL). The companies include
: continuing cxpansion of the frontiers of European Philips, Motorola and Menthor Graphics.
rescarch  programmes.  Last year, the European
Commission opened up all of its Environmental UCD has two rescarch centres where the Power
Research Programme to the countries of Eastern Europe, Electronics Simulation Group has been working on
and admitted Hungary, Poland and the Czech and Slovak developing innovations that will simulate how power
Federal Republic to the ECs COST {(Cooperation in clectronics circuits perform. The other centre s the
d Science and Technology) programme. Machines and Magnetics Group.

Somc issues relating to  participation remain UolL is the power supply centre for the programme
unresolved, however, a result of differing rescarch while facilities are also established at UCG and Dublin
philosophies. EUREKA, with a tiny secretariat in City University.

Brussels. helps companies secking government funding
to develop their ideas for joint projects. Most of the Power Electronics Ireland is currently 75 per cent
projects in the EC's Framework programme, on the EC funded but will be a self- financing service company
other hand, are designed by the Commission and then by 1996. Watch AMT magazine for future technical
carried out by consortia. (Source: Nature, Vol. 357, articless on Power Electronmics.  (Source:  AMT,
4 June 1992) March 1992)

Y -
India Japan

Indian software exports on the up Ten-year microstructures project

Indian cxports of software are expected to reach Six companies have been chosen by Japan's
Rs 11.5 billion  (£200 million) during the current international trade and industry ministry, MITI, to take
financial year compared with Rs 9.3 billion part in a 10-year project to fabricate and characterize

g (£162 million) last vear. according to an Indian quantum effect microstructures for us in 1 Gbit and
Government report. India’s Electronics and Computer larger memory devices.
Software Export Promotion Council said exports from
' rupee currency arcas will fall although exports from The six are NEC, Matsushita. Fujitsu, Sony,
general currency arcas will rise. The aim is to increase Hitachi and Motorola.
exports fivefold by 1994, (Source: Electronics Weekly,
8 April 1992) Plans call for the Government to provide almost
\ $40 million over the project's length to support
*‘\\ ireland development efforts at cach of the companies.
N
Power Electronics set for innovation The programme will concentratc on the wave
o properties of clectrons and hopes to achieve a scientific
. - A new programme in advanced technology has breakthrough for semiconductor devices.
been set up to turn university research into commercial
opportunity. Known as Power Electronics Ireland, the Technologics will be developed for devices with
programme will function as a division of Eolas. design rules ranging from 0.1 to 0.01 micron with
rescarch divided into threc stages.

Rescarch staff working in the various universities
of Ireland have identificd a number of projects which The first stage, from 1991 to 1994, will study and
will be of significant benefit to Irish industry and will, cvaluate basic technologies for constructing quantum
apparently, create over 200 jobs over a period of two effect devices. The second, from 1995 o 1997, will
years, develop and test high speed, low power consumption,

multifunction devicsas, high density memory devices, and

University College Cork (UCC) represents the ultra parallel proccising devices that use quantum effect
largest research centre in the programme. The UCC devices. The third and final stage, from 1998 10 2001,
centre is headed by Professor John Murphy and wi! aim to create more advanced and highly intcgrated
Dr. Michacl Egan. They are currently working with devices and test them in information processing sysiems.
Apple on the development of disk drives and are anxious
1o provide support to any Irish company working in the Japancse interest in this arca is based on
arca of motion control. preliminary evidence that quantum effect technology

will reduce clectron scattering to achieve high clectron

As well as Apple’s links with UCC, other major mobility and ultra-fast devices; and be able to use the

" Europecan companics have aircady established phenomena of clectron wave interference to realize
partnerships with Power Electronics to develop rescarch devices with lower power consumption and entirely new
projects at university centres in Dublin (UCD), Galway functions.
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Proposed applications include ultra high-speed
computers, ultra  high-precision image processing
cquipment, and compact, high-performance translating
machines.

Hitachi is setting up an R&D facility to prepare for
the production of 1 Gbit DRAMs. The facility will be
based at Hitachi's central research laboratories and is
scheduled to open within the year. Hitachi expects to
begin manufacturing 1 Gbit DRAMs on a commercial
scale around the year 2000. (Extracted from Electronic
Times. 6 February 1992)

Japanese memorics up

The Ministrv of International Trade and Industry
(MITI) has releasec its estimates and forecasts for the
sccond hali of 1991 and first half of 1992 of Japanese
MOS memory devices. Details for the first half of 1991,
cxpressed in millions of units, are:

First | Second First
half half half
of of of
1991 1991 1992
1 M DRAM [100.4 102.3 93.0
4 M DRAM 2.1 19.4 229
SRAM 165.7 194.1 187.6
EPROM 37.2 34.0 35.5

Over the last 12 months we can sec from the ahove
numbers that a drop of 7.4 per cent has been applied to
the 1 MEG DRAM output whilst 4 MEG DRAM
growth, between the first half of 1992 and the same
period last year, is a significant 89.3 per cent.

Indeed, the Japanese have had their problems with
profits, for the first time cver over the last year - all due
to memory price falls, especially in DRAM. Toshiba
have gone on record stating their desire to reduce
memory per cent of semiconductor revenue to under
30 per cent in an attempt to stabilize its profits.

Currently, their revenues are split; discrete’s 23 per
cent, bipolar 15 per cent, logic 30 per cent and memory
32 per cent. NEC have reduced their profit forecast by
26 per cent from its October 1991 projections. This they
state is duc to the personal computer world - wide market
down-turn and pressure from its semiconductor unit
priccs. I has cut capital spending plans for
semiconductor  factory  production  lines  from
$2.12 billion to $2.04 billion. Fujitsu arc cven worse
with a projected reduction of pre-tax profit by 44 per
cent and cxpects a shortfall in capital spending on
semiconductor facilitics. Both companics have entered
into "arrangements” to start supplying 4 MEG DRAMs
to other companics on an OEM basis. Fujitsu is to
wpply INTEL, Europe with 4 MEG, from its Durham
{actory in England. (Source: AMT, March 1992)

Euro image

Other Japanese manufacturers are looking at
innovative ways of gaining European image. Oki, not a
large player in the DRAM merchant market, has come
10 an agreement with SGS-Thompson to assemble 4 and
1 MEG DRAMs in France. The numbers could be
300,000 units per month, mixed between the two
DRAM types.

Mitsubishi has completed the construction of its IC
assembly plant in Germany. It will commence with
4 MEG production this April. They also started building
a wafer fabrication plant in September 1991 on the same
site which is on-schedule for completion in the summer
of 1993.

1991
1991 1950 market
rank rank Company share
1 1 NEC 8.5%
2 2 Toshiba 8.2%
3 3 Hitachi 6.7%
4 5 Intel 6.3%
5 4 Motorola 6.0%
6 6 Fujitsu 4.8%
7 7 Texas Inst. 4.2%
8 8 Mitsubishi 4.0%
9 10 Matsushita 3.7%
10 9 Philips 3.2%

(Source: AMT, March 1992)
Fifth-generation project lives on

After spending more than ten years and
¥50,000 million (USS 400 million) to develop a
fifth-gencration computer, a machine supposed to
revolutionize the world of computing, Japan's Ministry
of International Trade and Industry (MITI) plans to
spend another ¥4,000 million and two years to make the
computer compatible with commercially available
machines. MITP's decision represents the final ironic
twist in a project that, when announced in the early
1980s, sparked fears in the West that Japan would
capture the world’s computer markets with a new
generation of machines that would make conventional
computers obsolete.

MITI and project officials justify their decision to
extend the project, which has already lasted one year
longer than planned, by pointing to a glowing assessment
by academics and industrialists closely associated with
the project. The new effort, devoted to linking the
Japanese computers to those that use the US-developed
UNIX operating system, serves instead to highlight the
shortcomings of the original project.

In the past two years, the project’s Institute of New
Generation Computer Technology (ICOT) has donated
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terminals to the US Argonre National Laboratory, the
US National Institutes of Health and the Lawrence
Berkeley National Laboratory. ICOT publicized the
donaticns as a joint US-Japanese cffort to develop
fifth-gencration software. US researchers now sce
ICOT's move as largely a publicity stunt and complain
that the fifth-generation computers are slow, cryptic,
prone to errors and incompatible with any other
computer.

Shunichi Uchida of ICOT acknowledges the
complaints and says that the aim of the extension is to
overcome such problems and make the fifth generation
computer available to evervbody. Uchida notes,
however, that the speed of the fifth-gencration com-
puter will be reduced to “half” in linking up to UNIX
compulers. (Source: Nature, Vol. 357, 25 June 1992)

Japan turns on the heat to destroy CFCs

CFCs have been widely blamed for depleting the
Earth’s ozone layer. Japanese rescarchers are now
claiming advances in technologics to break down these
chemicals.

Onc technique which disintegrates CFCs into
harmless salts has been developed in a joint project
between Tokyo Electric Power Company, Nippon Steel
and the National Institute for Resources and the
Environment. The disintegrator works by heating CFCs
mixed with water to around 10,000° C to ionize the
molecules. The resulting plasma of electrons and ions is
then cooled and sodium hydroxide and calcium
hydroxide added. These react with the CFC gases to
form harmless sodium chloride and fluorite.

Although the energy consumption is high, it is not
so large compared to other technologies, such as combus-
tion. The price is high - as much as £2 million per
machinc - but further rescarch will bring the cost down.
Processing costs will be around £2 per kilogram of CFC
at a rate of around 50 kilograms of CFCs per hour. The
rescarchers say destruction is 99.99 per cent efficient.

A rival group at the Tokyo Institute of Technology
is working on a similar idea but on a smaller scale. It has
demonstrated a thermal plasma, generated by a simple
electric arc which decomposes CFCs.

The system consists of a cylindrical copper anode
and a tungsten rod cathode, placed on top of a reactor
tube 46 centimetres long and 8 millimetres in diameter,
A direct voltage applied to the electrodes in the presence
of a strcam of inert argon gencrates a thermal plasma at
10,000° C which degrades CFCs blown into the reactor
tshe.

The reaction  produces  hydrogen chloride,
hydrogen fluoride, carbon dioxide and carbon monoxide.
The team suspects it may also produce small quantities of
chlorine gas - another ozone depleter.

Meanwhiie, another group at the electronics
company Toshiba, once one of Japan's largest users of
CFCs, is working on a process that involves no high-
temperature plasma. The crucial agent is ultraviolet
light, the same light that makes CFCs reactive in the
upper atmosphere.

The Toshiba apparatus dissolves CFC-11 in alcohol
and reacts it with sodium under ultraviolet light, so that
it breaks down into salt. The advantage of the technique
is that it can be donc at room temperature and using
ordinary electrical voltages. However, the team still has
to scale up the apparatus to a useful size. It is also
developing the technique into a continuous flow process.

The biggest users of CFCs vary from country to
country. In Europe, most CFCs come from aerosols; in
the United States, from refrigerators. But in Japan, the
biggest use is for the cleaning of semiconductors. (This
first appeared in New Scientist, London, 11 July 1992,
the veekly review of science and technology.)

Singapore
New design centre

Toshiba Corp. has opened a small design centre in
Singapore, focusing on ASICs and semicustom LSI
circuits. The design centre will initialiy focus on 4-bit
and 8-bit microprocessor designs for custhmers
throughout South-East Asia. It will offer 1.5-micron
and 0.8-micron design gecometries, primarily for gate-
array designs. Workstations at the centre are linked by
satellite to Toshiba’s semiconductor enginecring system
in Kawasaki, Japan. Toshiba has been discussing how it
can cooperate with local electronics companies, such as
Chartered Semiconductor Manufacturing, the island’s
only foundry. The design centre may uitimately
fabricate some of its products at Chartered. (Extracted
from Electronic World News, 20 April 1992)

Turkey
Electronics market grow.

Turkey has become a healthy market for
electronics. Sales of information-technology cquipment
there hit $300 million in 1991, and growth is 30 per cent
a year. This explains why IBM, Bull, Hitachi, NEC,
DEC - in faci, all the major world players in
computing - are already there.

But how does a country where the average per
capila income is $5000 manage to crealc a hcavy
demand for teleccommunications and information tech-
nology? Analysts say there is a sharp division in Turkey
between the traditional economy based on agriculture,
which remains stable, and the rapidly growing modern
cconomy based on manufacturing and services. The
latter is growing fast, pushing real GNP 10 grow about
6 per cent a year,
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A member of NATO, the country looks to the
United States as its model for development. “We retain
our ancestral culture, but there is no reason why it
should prevent us from adopting your technology”, says
Riza Nur Pacalioglu. director of the Bogazici Elektronik
Sanay data communications firm in Istanbul.

In the 1980s, Turkey opened its markets to world
competition. During the decade a significant part of the
State-owned industrics was privatized. As a result,
banks and manufacturers began a race to modernize,
investing in new technology the better to cope with
foreign competition.

The move to a competitive economy has had an
cnormously stimulating effect on Turkish business. The
Istanbul stock exchange, created in 1986, now has
capitalization and trading volume that rival those of the
Milan and Madrid bourses. Turkish banks provide
services that are equal to those of other European
countries.

In fact, the banks were the first to move in the
Turkish investment wars, and they bave continued to
purchasc cquipment at a breathtaking pacc, going
directly from  preinformation-technology stages to
mainframe technology, largely with dumb-terminal
clients. They have also moved rapidly into the most
advanced data-communications technologies.

In the 1980s, the Turkish PTT converted more
than 85 per cent of the country’s exchanges to electronic
switches. It also developed Turkpac, the national
packet-switching exchange, to a point where it can be
used reliably for electronic funds transfer and data
interchange throughout the country.

Even the outlawed Kurdish Separatist Movement
is known to use X.25 communications for its internal
communications.

Onc arca where Turkish manufacturers clearly do
not need help is consumer clectronics. Turkish TVs,
manufactured by local producers, have found a solid
niche market in Germany and England. Turkey exports
about $100 million worth of colour TVs, mostly to
Europe. But the internal market for consumer
clectronics is also impressive.  (Extracted  from:
Electronics, April 1992)

United Kingdom

EEF survey predicts clectronics recovery

British Engincering is poised on the edge of aslow
recovery, with clectronics forecast to be the fastest
growing sector after mator vehicles, according to the
latest Engincering Economic Trends survey from the
Enginccring Employers Federation (EEF).

Sales of electronics equipment in real terms will not
recover to 1989 levels until at least 1994 and the EEF
admits there is no indication from the published figures
that the decline in sales is tailing off.

The EEF pinned its recovery hopes on a growth in
fixed investment in manufacturing, most of which will
be spent on engineering products.

Sales of electronic goods are expected to grow by
5.2 per cent between the second half of last year and the
first half of 1993, compared to an average of 4.1 per
cent for enginecring overall.

Over the past 18 months electronics sales have
dropped by 13 per cent. The EEF said slow growth will
begin in the middie of the ycar, accelerating into 1993.

Job losses, however, are expected to continue, with
a further drop of around 13,000 in electronics and
electrical engincering and 60,000 in total enginecring
employment over the next 12 months.

The trade gap ir clectronics is expected to widen,
with imports up £3.5 billion and exports rising by
£2.8 billion next vear.

Labour's trade and industry spokesman
Gordon Brown described the loss of 60,000 more
cngineering jobs as appalling. (Source: Electronics
Weekly, 1 April 1992)

CFC-free industry planned by 1995

The United Kingdom will phase out production of
chemicals used in electronics manufacturing that destroy
the Earth’s protective sunscrcen by 1995, according o
the Department of the Environment and British chemical
giant ICL.

ICI says that production of chlorofluorocarbons
(CFCs), widely used in the clectronics industry for
cleaning, will end by 1995 - two years ahcad of the
Europecan Community target date.

The announcement follows recent worrying revela-
tions by US space agency NASA that the o7one layer,
which protects life on Earth from harmful ultraviolet
solar radiation, was being destroyed far faster than
predicted.

NASA is convinced that the build-up of chlorine
monoxide, a derivative of CFC pollution, is responsible
for increased ozone destruction,

President Bush responded to the NASA findings by
bringing forward the target date for US companics to
stop making CFCs by five ycars to 1995. Germany
announced that it intended to phase out CFC production




by the end of 1994.
19 February 1992)

(Source: Electronics Weekly.

Microenginecring Network (MEN)

The BNF-Fulmer Microengincering Centre has
launched an important new UK initiative - the
Microengineering Network.

The Network will support BNF-Fulmer’s original
concept of a comprehensive microengineering centre
facility and will allow it to progress. It will provide
industry with a focal point. Fully comprehensive
services, ranging from R&D through to commercial
manufacture, will enable industry to exploit this
important new technology.

The DTI, who were approached to part-fund the
expansion of BNF-Fulmer’s present R&D capabilities
into a comprehensive centre, including low volume
manufacture, commented that, although not under one
roof, all of the required equipment and facilities already
exist in the United Kingdom. Indusiry also found it
difficult to justify a strategic investment during the
current economic climate. These responses lead to the
alternative approach of a network.

The combination of facilities, capabilities and
expertise will improve the communications and flow of
information between the various corporate, university
and government facilities and, most importantly, will
allow contract work coming into the Microengineering
Centre at BNF-Fulmer to be completed efficiently by
the Centre and the network participants.

The Network brings together R&D facilities,
process specialists and manufacturers. The current list of
participants is as follows: BNF-Fulmer, British
Acrospace, Harwell Laboratory, Edinburgh University,
Southampton University, Birmingham University,
Middlesex University, Dundec Universily, Warwick
University, Exitech, Electrotech, Corning, Semifab,
Centronics and Druck.

BNF-Fulmer has also been asked by the United
Kingdom Sensors Group (UKSG) to start a Common
Interest Group (CIG) in Microengincering. This group
of users and potential users of the technology will
complement the Network splendidly. (Source: BNF-
Fulmer Press Information)

niversal -i

The Microenginecring Centre is participating in a
major European project, worth 10 million ECU, called
JAMIE (Joint Analog Microsystem Initiative of Europe).
The project will complement the microenginecred
scnsors and other devices developed at the Micro-
cngincering Centre and will be of cnormous interest
to scnsor manufacturers, cspecially those of low-to-

N
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medium volume devices, who at the moment cannot
justfy the development costs necessary to produce an
interface chip.

BNF-Fulmer's contribution is £930 thousand of
which almost 50 per cent is funded by the DTI. The
aim of the program is the development of a
semicustom/custom ASIC concept which combines high
performance analog functions with high resolution
(16 bit) so that users who require analog and digital
ASICs in low to medium quantities at an attractive price
can be satisfied.

BNF-Fulmer's role is the definition, design,
development and characterization of the driver product,
in this case a Universal Sensor-interface IC (USIC). The
USIC will be able to interface with a wide variety of
sensors and sensor inputs (mixed analog and digital), can
incorporate digital offset, span and linearization, and will
provide a variety of outputs.

BNF-Fulmer are currently in the process of
defining with industry the functionality of the chip and
are also looking for sensor manufacturers and end users
to become involved at an early stage with a view to
evaluation and eventual supply.

The other European partners are:
- AMS - Austrian Silicon Foundry;

- Mikron - German/Austrian ASIC design
house;

- Joanneum Research - Austria Electronic

systems design;

- Instituto Superior - Portuguese, special analog
cells.

For further information, please contact: R. Santilli,
BNF-Fulmer, Wantage Business Park, Wantage,
Oxfordshire OX12 9BJ. Tel. (0235) 772992. Fax:
(0235) 771144. (Source: Supplement to Microengineering
Network Press Release)

United States of America

R ur, fiwar n{ fix

A new report® recommends that Congress should
intervenc to help the US Patent and Trademark Office
come to grips with the issuc of patenting computer

software.

* Finding a Balance:  Computer Software,
Intellectual Property and the Challenge of Technological
Change. OTA, 1992,
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Noting that no issue short of patenting life has
confounded the patent office more than the blizzard of
claims for everything from basic mathematical principles
to the use of on-screen symbols, the congressional Office
of Technology Assessment (OTA) recommends that
Congress should consider changing the law to clarify or
restrict the scope of software patent and copyright
claims.

In the meantime, OTA recommends several more
immediate measures, including a database of non-
patented “prior art” - algorithms, programs and concepts
considered to be in the public domain or otherwise
unpatentable. Giving the public access to the databasc
would help to keep it up to date, OTA says, and would
allow software devclopers to judge the quality of their
claim without actually filing an application. (Source:
Nature, Vol. 357, 7T May 1992)

Companies take advantage of Russian thaw

AT&T’s Bell Laboratories research division has
hired 100 researchers from the Russian Academy of
Sciences to cnhance its expertise in the field of fibre-
optic technology. The team, the cream of Russia’s
technical élite, will continue to work from their base in
Moscow. The institute is the recognized leader in fibre-
optic rescarch and development in Russia. In some
arcas - high strength fibres, for example - it is the world
leader.

Another attraction to Western companies is the
price tag the Russians attach to their skilled workforce.
Because the Russian Government can no longer afford
the rescarchers’ salaries, US companies with R&D
budgets running to millions of dollars a year have no
difficulty wooing staff.  (Source:  Computing,
4 June 1992)

VIII. STANDARDIZATION AND LEGISLATION

Top fiv n PC netw lin T

Five leading companics have joined forces in a bid
to make it casier to manage PCs linked to corporate
networks.

Microsofi, Intel, Novell, Sun Microsystems and
SynOptics announced the joint venture in May. They
intend to establish rules governing the way networks
manage tasks such as PC workstation configuration,
performance and security.

There is no standard method for integrating this
information into existing network management systems.
PC  workstation management is often both time-
consuming and incfficient.

The standards are expected to be completed this
year and will be offered free to software developers and
computer manufacturers.

In a separate joint venture, Microsoft is working
with Compaq and Analog Devices to develop technology
which will alow PC applications to use audio capability.
(Source: Computing, 28 May 1992)

IBM-A multimedi d

International Business Machines Corporation and
Apple Computer Inc. said they were recruiting major
Japanese electronics companies to ecstablish an
international multimedia standard.

Company executives said they had approached a
number of Japanese clectronics companies seeking
support for a new joint venture, Kaleida, tc be formed
to establish a multimedia standard.

Multimedia is a2 new kind of technology that
combines images, sound and data. It is expected to help
merge computers and home electronics equipment such
as televisions, videocasscite recorders and game
machines.  (Source: International Herald Tribune,
23-24 May 1992)

Flash memory card specification

The Personal Computer Memory Card
International Association (PCMCIA) has announced two
specifications for a standard way of handling mass data
storage on flash memory cards. The PCMCIA specifi-
cations have been long awaited and will help the
development of mass memory cards for small computers
such as palm-tops and pen-based systems. The
specifications also provide a standard way of storing
clectronic images. Small sub-notebook computers
represent one of the fastest growing segments of the
computer industry and new models from Hewleu-
Packard, Apple Computer and Japanesc companies arc
cxpected by the end of this year. The two PCMCIA
specifications will be published within the next month,
(Source: Electronics Weekly, 13 May 1992)

irst computer pr ifi intero ]

The first computer products to be certified as
interoperable by Europe’s Standards Promotion and
Application Group arc now available to users.

SPAG, a Brussels-based organization of nine
information technology suppliers, developed Europe’s
first independent intcroperability testing procedure,
called the Process to Support Interoperability (PSI).
Products that pass PSI get a label certifying that
they will intcroperate  with  products of other
vendors.
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SPAG announced on 26 March that X .400-based
message-handling products from Alcatel, ICL plc,
Olivetti and Siemens - Nixdorf Informations-systeme AG
qualify for a PSI label. Currently, Groupe Bull, Digital
Equipment Corporation, IBM, ICL, Olivetti and
Siemens- Nixdorf are involved in the first test phase for
File Transfer Access and Management products.

Manufacturers and users hailed the emergence of
the first PSl-labelled products as a significant step
towards increasing confidence in open systems in
Europe. Users said they are encouraged by the fact that
suppliers participating in the programme must have their
PSI-labelled products retested and requalified should
they later fail in any way to interoperate with other PSI
products.

At present, only SPAG's nine members - Alcatel,
BT. DEC. Bull, Hewleut-Packard Co., IBM, ICL,
Olivetti and Sicmens-Nixdorl - have committed to
participating in the PSI programme. But several other
companics that arc not members of SPAG have
expressed interest in participating.  (Extracted from
Communications International, 6 April 1992)

ANSI o adopt standards

Unshiclded and shiclded twisted pair
implementations of the 100 Mbit/s FDDI local arca
neiwork standard are both likely to be adopted by the
US standards body ANSL. A new proposal to reduce
radiation on unshiclded cables by Cabletron and National
Semiconductor is under review by ANSL. It uses non-
return to zero inverted (NRZI) two level signal encoding
to reduce high frequency content of data signals.
Companics intend to use the large installed base of data
grade unshiclded twisted pair cable to promote the use of
high data rate LANs right up to the desktop. (Source:
Electronics Weekly, 4 March 1992)

Network standards to bridge gencratic:n gap

By August of this yecar users and suppliers of
products for managing large nctworks should have
guidelines for interoperability standards.

Key bodics representing hoth users and supplicrs
in the networking industry have agreed on a programme
of work which will bring out a serics of standard profiles
for interoperability.

Following a coursc defined under the leadership of
the Network Management Forum, participating groups
have defined markers along the routc. These bring
together defined functionality, stable standards and
industry agreed specifications.

The first marker, to be known as an Open
Managecment Interoperability Point, or Omnipoint, is duc
this summer. Refinements will then appear cvery (wo
vears. At cach point there will be a developer's

handbook and a procurement guide to help suppliers and
users keep in step.

Covered by the first Omnipoint are specifications
for reporting, logging and filtering alarms, testing
management, scheduling management, trouble ticketing,
configuration and change management. security and path
testing.

The road map program coordinates the forum and
user groups, industry consortia and standards bodies.
Users can turn to the UK government’s CCTA and the
US National Institute of Standards and Technology as
well as the Forum's user advisory council. (Source:
Computer Weekly, 13 February 1992)

WORM standard

The preparation of clectronic images is covered by
a new standard published by the British Standards
Institute in January 1992

The standard, DD 206: 1991, recommends ways to
capture and store electronic images of hard-copy
documents to ensure the preservation and integrity of
data. It applics to the WORM (Write Once, Read Many)
optical disc format.

The first such standard to be published, it costs
£22.50. For further information, contact the British
Standards Institute, 2 Park St., London W1A 2BS, UK
(TP+44 908/220022).  (Source:  Information World
Review, February 1992)

First patent from SRC-SEMATECH rescarch

Research at the Sematech New Jersey Center of
Excellence in Plasma Etching, contracted by the
Semiconductor  Rescarch  Corporation  (SRC)  and
Sematech, has resulted in the first patent issued for
university rescarch. The patent, "Triode Plasma Reactor
with Phasc Modulated Plasma Control”, is based on
rescarch carried out at the David Sarnoff Rescarch
Center at Princcton by Dr. John H. Thomas il and
Dr. Bawa Singh as part of the magnetic-enhanced
reactor development programme.

According to SRC, the new approach covered in
the patent solves a problem common to previous triode
plasma recactor designs: rf cxcitation gencrates its own
sheath voltage and dc bias, and this results in the
undcsirable coupling between the process for generation
«f the reactive chemical species and the processes for
ctching and deposition.

The newly patented innovation overcomes this
problem through the use of phase-modulated cxcitation
to two of the three electrodes. Using this method, the
processes can be independently controlled, permitting
optimization of the resultant silicon structure. Phasc-
modulatied cxcitation results in finc tuning, better
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control, and the ability to produce a high concentration of
reactive specics operating at low self - bias and low pressures.
(Reprinted  with permission from Semiconductor
International Magazine, 31 January 1992. Copynght 1985
by Cahners Publishing Co.. Des Plaines, Illinois, USA)

IX. RECENT PUBLICATIONS

UN svstem bibliographic citations on CD-ROM

The ACCIS Sccretariat has begun work on a
massive pioneering cffort to bring together all citations
10 UN system publications available in machine readable
form, on a CD-ROM. Entry into the arca of CD-ROM
publication 1s in itself 4 new departure for ACCIS.

Al its meeting in April 1992, the ACCIS Stecring
Committee approved the recommendation of the ACCIS
Working Group on Database Dissemination (WG/DBD)
to produce a CD-ROM containing all machine-readable
bibliographic citations to publications, reports and
documents gencrated by the United Nations, its
specialized agencies and the International Atomic Energy
Agency (TAEA). The ACCIS Secretariat was entrusted
with carrving out this project.  Organizations are
currently being contacted regarding their ability to make
these records available.

At this stage it is hard to foresee the size of the
databasc that will result from this merger, but it seems
safe to say that it will fit on one CD-ROM. The criteria
for inclusion will be availability of the citation in
machine-readable format, rather than the date of
publication.

The CD-ROM publication will be a first for
the UN system in terms of consolidating all machine-
readable bibliographic records into one database.

Readers will be aware of the scope of the task of
merging data from what couid be as many as 30 diverse
databases into onc; issues of possible duplication and of
subject retrieval are only the tip of the iceberg of what
can he involved.

However, the importance of making this
information available to Member States was considered
to be such that a "quick and dirty” approach was scen as
heing better than none at all,

The hope is that the CD-ROM can be made
available from UN Sales Offices by late summer 1993,

Health guide published

ACCIS is proud to announce the publication of the
ACCIS Cuide to United Nations information sources on

health, the latest in its series of guides to UN system
information sources.

Prepared in response to many inquiries on how to
obtain United Nations system information on health
issues, the Guide is intended for use by public health
workers and planners, researchers and students, and
information professionals seeking to locate authoritative,
economical and varied sources of health information for
their clientele.

As well as a high proportion of entries on health
information sources within the World Health
Organization (WHO) - the UN system’s major actor in
the field of health - the Guide locates sources of health
information within other organization that have
significant health activities, and in offices outside
headquarters.

The Guide looks at information sources on a wide
range of health-related topics, including: disease
prevention and control; environmental health; health
promotion and care; health system infrastructure;
humanilarian assistance and disaster management;
maternal and child health; nutrition and food control;
occupational safety and health; population; and statistics
and epidemiology.

Organizational descriptions, and a list of over 700
health reference libraries around the world, are other
features of the Guide.

The Guide (Sales No. GV.E91.0.11; ISBN 92-1-
100363-6) is available from UN Sales Sections in Geneva
and New York.

UN-EARTH

What countries are Member States of UNESCO?
How many Tanzanian nationals work at IAEA? What
goods does the UN procure from Sweden? Is there an
ILO office in Egypt? Supplying the answers to these,
and a host of other questions, will be the task of
UN-EARTH, a user-friendly, PC-based information
system currently being developed by the ACCIS
Sccretariat.

The first version of UN-EARTH will be
available - from UN Sales Offices - in late 1992, on
three high density diskettes.  Most of the data was
gathered from sources within the ACCIS Secretariat,
although some data was also obtained from the UN
Inter- Agency Procurement Services Office (TAPSQ).

Depending on how UN-EARTH is received, and
on the availability of further funding, it is hoped
that subscquent versions will contain more UN data,
as well as updates of the data on the first
VETSIOR.



Demonstrations of UN-EARTH to UN
organizations arc planned to take place in Geneva,
New York and Washington, DC in the coming months.

Agricultural statistics on_diskette

The Food and Agriculture Organization of the
United Nations (FAQ) has announced the publication of
AGROSTATPC. a new agriculture database system
available on diskette. It contains 29 years’ worth of
time - serics statistics on population, land use, production,
trade. food balance sheets and forest products, to be
updated annually.

Data can be consulted using English, French or
Spanish as the working language, and can be
manipulated and downloaded in ASCH or as Lotus
format files.

For use with a PC-compatible microcomputer,
AGROSTATPC is distributed by a UK company,
Microinfo, at a price of £355 for the complete sci.
Diskettes with statistics on individual subjects can be
obtained, at correspondingly lower prices.

For further information, contact Microinfo
(TP+44 $20/86848; Fax+44 $20/89889).

CONCISE network for European rescarchers

Three quarters of a million rescarchers throughout
Europe. it is estimated, will be able to cxchange
information clectronically by taking advantage of
CONCISE, an 18-country (to datc) rescarch network
based on OSI (Open Systems Interconnection) protocols.
CONCISE was on show at an exhibition in Brusscls,
Belgium in 1991, in harness with PARADISE. Designed
to gather and share contact details, PARADISE is the
warld's biggest experiment so far in X.S00 clectronic
directory scrvices.

Both these new facilities are aspects of the
COSINE (Cooperation for OSI Networking in Europe)
programme. The newly launched CONCISE (COSINE
Network's Central Information Service for Europe) is
open to academic and related industrial and commercial
rescarchers throughout the European Community and in
Austria, Finland, Norway, Sweden, Switzerland and
Yugoslavia. Its 750,000 potential total usership is bonsted
by linkage to Internet in the USA.

The first users of the service, which camec on
stream late in 1991, can only exchange clectronic mail,
but soon they will also be able to access information
interactively and to transfer files.

Funded by the governments of all the countries
involved, plus the European Commission, CONCISE is

frec until the end of 1992, when it is scheduled to
become self - financing.

The PARADISE project, which started in 1990
and also lasts until the end of 1992, stands for Piloting a
Rescarchers’ Dircctory  Service for Europe.  The
directory already details some 150,000 people in Europe
from over 1,000 organizations. Links to national pilots
in Australia. Japan and the USA increase this figure to
320,000. As features are added, users will be able to
obtain information about colleagues and research
workers anywhere, by searching on their attributes.
They will even be able to see their pictures.

For information on both these facilities, contact the
central contact point for COSINE, c/o RARE
Secretariat, Singel 466-468, 1017 AW Amsterdam,
The Netherlands.

Directory of African Experts

ThePan- AfricanDevelopmentInformationSystem
(PADIS) has published a new edition of its Directory of
African Experts. The directory pays particular attention
to experts in the priority fields of the United Nations
Programme of Action for African Economi-~ Recovery
and Development (UN-PAAERD).

Among the ficlds included in the new edition of
the directory are: food and agriculture; agro-industries;
transport and communication; trade and finance; drought
and desertification, and human resources development.

The directory is the printed product of PADIS
PADcxp database of African experts, which now contains
over 2,000 records.  Copies of the directory are availabke
free of charge 1rom PADIS. For African experts who wish
to be included in the database, data collection forms may
also be requested from PADIS at the following address:
PADIS, UN Economic Commission for Africa (ECA),
P.O. Box 3001, Addis Ababa, Ethiopia.

World Media Handbook: sclected country profiles

This reference tool provides a summary of selected
media and related data for countries that host United
Nations Information Centres/Services (UNICS).
Demographic and communication statistical indicators
arc included in the entry for each country. A listing of
a maximum of 15 newspapers and 20 magazines and
periodicals for each country is also included.

The 299-page book, published by the United
Nations Department of Public Information, also contains
information on news agencics, journalistic associations,
and institutions involved in communication cducation.
It carries ISBN 92-1-100426-8; UN No. DP1/1021, and
costs USS 38.

1.\
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SPECIAL ARTICLE

Computer-integrated manufactunng: A new
menace for developing countries

Karl-H. EBEL*
Introduction

In the gquest for higher productivity and greater
competitiveness, and in response to market demand for
diversificd and high-quality products with short life-
cycles, broad sections of the manufacturing industry in
industrialized countries have embraced the principle of
computer-integrated manufacturing (CIM). 1/ The
adoption of CIM technologics is essentially market
driven, although it has also been boosted by military and
space projects, in which market considerations carry
much less weight.  Considerable efforts are being
invested in rescarch and development, and in financing
ard implementing new production systems; 2/ and
despite the fact that the initial cuphoria, which saw them
as the answer to ali production difficulties, has worn off,
there is a lot of pressure for extending their use, not only
in industrialized countries but also in the developing
world.  This article will consider the probable
consequences of more widespread CIM adoption in
developing countries and examine its benefits and
drawbacks, touching also on its implications for training,
industrial relations and employment.

The mixed experience with CIM

Slightly caricatured, the argument for introducing
CIM in the third world runs as follows: advanced
manufacturing technology  will rapidly solve the
industrialization and production problems of developing
countrics and foster economic growth, since (assuming
high utilization rates) it requires less in the way of
capital, labour and skills per unit of output. It will help
1o leapfrog obsolete technology and will provide up-to-
date capital goods with built-in skills, thus diminishing
dependence on industrial lcad countries.  Let the
developed world therefore transfer the latest technology
to help such countrics make good their industrial
backwardness, and never mind the cost. Nor need it be
out of pocket in the long run, since it will thereby
promote future sales of sophisticated equipment.

Before considering further the prospects of CIM in
developing countries it is worth recalling that it has been
on the agenda in the industrialized countrics for over a
decade now. In that time lessons have been learnt
which apply to manufacturing industry anywhere in the
world.

* International Labour Office.

CIM has, of course, produced some remarkable
success stories, including spectacular gains in lead time,
product quality, labour productivity and product
diversification. However, the failure rate of new
installations, as shown in many case-studies, is equally
striking; and what is reported is sure to be only the tip of
the iceberg, because enterprises are naturally coy about
admitting defeat. For instance, up to 50 per cent system
downtime has been quoted. On balance the use of
information technology in manufacturing has not
generated the substantial productivity gains originally
expected. 3/ With the exception of Japan and some
newly industrialized countries there has even been a
productivity slowdown, if one disregards advances in tic
electroaics sector. It is interesting in this connection to
note that Japanese manufacturers have not put much
empbhasis on developing computer integrated production.
One is tempted to formulate a manufacturing paradox:
the more invesiment in information and CIM technologies,
the slower the overall growth in productivity.

Many explanations have been advanced for the
relatively poor returns from the new technologies,
including the fact that CIM has a particularly long
learning curve (it typically takes between two and ten
years to plan and install the system and iron out all the
wrinkles). Other factors mentioned are insufficient
organizational adaptation, dcficient planning, shortage of
qualificd manpower, user resistance to new systems, lack
of standardization of computer operating systems and
interfaces, inadequacy of existing CIM models for the
infinite variety of manufacturing needs,
counterproductive information overload, inadequate
hardware and software, etc. Be that as it may,
investment in CIM has so far not resolved the
productivity dilemma and the returns on such investment
have frequently been disappointing. At present investors
are holding back 4/ and computer manufacturers are
feeling the pinch. To state thesc facts is not to deny the
potential of the new information technologies (of which
CIM is an offshoot) in many ficlds, but in
manufacturing at least progress in achieving that
potential scems to be slow. It may well be also that
manufacturers implementing CIM are being taken up
many technological blind alleys which - considering the
cost of CIM technologies - entail considerable risks and
losses.

Because there is no standard formula for CIM the
development costs are high, and for somc firms
prohibitive. And sincc the return on investment is
uncertain, financing is difficult 10 obtain. The
integration of old and new equipment is gencerally not
possible, owing to the fack of standardization and
compatibility. Faulty softwarc and inadequate sensors
and activators are another widesprcad complaint,
Suppliers deliver underperforming systems and, fastly,
new systems tend to become rapidly obsolete.

At the macrocconomic level, too, the scarcity of
forcign cxchange in many countrics hinders the

Pl e  — ——— .- —— I IIII——NN—.




N

-bl_

acquisition of hardware and know-how, while cyclical
effects such as slugxish demand may not encourage
firms to experiment.

As more and more empirical evidence on CIM
implementation becomes available, the enthusiasm for
CIM is subsiding. Some studies arrive at rather
pessimistic assessments, finding that strategic applications
of CIM concepts do not really exist in practice and
appear to reflect little more than the optimistic
assumptions of hardwarc and software producers. 5/
While many manufacturing enterprises in industrialized
countrics contemplate the damage done, it is time to
consider the lessons that their experience may contain
for developing countries.

Transferring CIM technologies to developing countries

Many studies have looked at the prospects of
transferring advanced technologics, including CIM, to
developing countrics. Following a supply-side approach,
they often come to the conclusion that this is possible
and beneficial provided a few conditions are met. They
consider the various strategics and methods that will
boost such countries’ technological potential and
frequently settle on a transfer of advanced technologices
as a means of closing the cver-widening development
gap. Some well-intentioned development agencies at the
national and international level have gone fairly far in
this direction. 6/ They scem to overlook, however, tLat
countries which are able to meet the many preconditions
for success will already have reached a fairly high level
of industrial development.

After more than 40 years of technical and
development assistance, it is becoming evident that
innovation at any price will get the developing
cconomies nowhere except into debt. The argument in
favour of introducing advanced technologies overlooks
the fact that technical innovation, and the acquisition of
know-how which accompanies it, involve a long
incremental learning process. It also fails to recognize
that the use of CIM technologies offers little prospect of
a rcasonable return on the investment if it is not market
driven.  Finally, it ignores various fundamental
constraints to be discussed below. Transfer of advanced
technology is no quick fix for bridging the development

gap.

At the same time, such an approach would not be
possible without an abiding belief on the part of many
decision-makers in developing countries that the latest
manufacturing technologies do indecd offer the best
chance their emerging industrics have to overcome the
"vulnerability of dependence”. They may have been led
to think that the acquisition of state-of-the-art
technology will ipso facto re.ult in the raising of labour
productivity and in higher living standards for their
populations.  Above all, they gencrally resent their
countries becoming the dumping ground of obsolete
technologies, which they sce as perpetuating inequality

and the political, economic and cultural hegemony of the
industrial powers. 7/

They may, of course, have other, more or less
legitimate motives for seeking a foothold in CIM
technologies. These need to be briefly addressed.

First of all, there is the question of how far
manufacturing industries in developing countries wish or
are forced to compete in global and dynamic markets or
whether they can tolerate the widening technology gap
and cater mainly for domestic markets, which on the
whole have less stringent technical and quality
requirements. If enterprises are supplying customers in
global markets they must respond to their requirements
and may well find it advantageous, if not indispensable,
to adopt certain components of CIM such as
computerized numerical control (CNC) or CAD in order
to become more flexible and deliver quality goods on
time. These cnterprises will be the leading
manufacturers in the small modern sector of the
economy and often they will be joint ventures or
transplants of multinational enterprises with relatively
easy access to technical know-how. Competition in
global markets, after all, is a game played to harsh rules.
For instance, it has becn observed that the formerly
fairly competitive East German machine tool industry
suffered a 75 per cent drop in sales to Western countries
between the carly 1970s and 1989 mainly because it
failed to integrate adequate information technology into
its products.

Another driving force seems to be the urge of
certain countries to have an independent base for
producing sophisticated military equipment. In the
clectronics age this invariably requires the mastering of
advanced technologies with government support,
regardless of the cost. There may be spillover effects on
civilian industry, or at least demonstration effects, and
thesc possibilities are often used to justify high
expenditure. Eventually it may also lead to the wider
adoption of CIM technologices for the production of non-
military goods with high added value. Such industrial
policics pursued in the name of "national technological
security” rarely seem 0 be successful, as in the case of
the former “socialist” countries. They give rise to the
misallocation of capital and human resources in
circumstances where the general economic and social
environment is ill-prepared to usc them and skill
formation is insufficient. Fairly broadly spread scientific
and technological capacity and know-how and a highly
qualificd workforce remain a sine qua non for CIM.

In some cases the instalfation of advanced
technologics has become a matter of prestige overriding
cconomic and commercial considerations, particularly in
government projects. This is probably the worst of
reasons, particularly since such projects have a tendency
to fail, technically and cconomically. Their promoters
can fall victim to high-tech rhetoric and sometimes to
the  high-pressure  salesmanship of cquipment
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manufacturers.  Instcad of helping to close the
development gap, the waste of capital widens it.
Funding for more worthwhile, viable, economically and
socially beneficial projects will be cut to make way for
oversophisticated hardware working far below capacity
or not at all. Debt-ridden developing countries can ill
afford such squandering of resources.

Another (unavowed) non-economic motive for
using labour-saving CIM technologies may well be the
wish to diminish union influence and bargaining power.
Advanced technologies make it possible to reduce the
workforce, to redistribute it over small units and
dispersed plants, and to subcontract more, thereby
weakening the base for union organization.

Particular constraints in developing countries

Not all the above constraints are equally applicable
10 industrialized countries, and it is possible that those
that are will eventually be overcome, given time, money,
patience on the part of users and further technological
advance through rescarch and development. In
developing countrics, however, they are generally
compounded and magnified by a whole range of factors.
The local technical infrastructure - technological
institutions, professional and industrial associations and
universities - is often incapable of supporting or
promoting complex advanced manufacturing; there is
mostly no culture based on science and technology; rapid
access to engineering consultancy, system integrators and
scrvice firms, and therefore to the repair and
maintcnance of sysicms, is not assured; markets are
fragmented, unstable or too narrow; communications and
transport systems arc inadequate; suitable energy and
matcrial inputs may not always be obtainable;
components and spare parts may be locally unavailable;
the cducation and skill level of the workforce is
insufficient owing to lack of funds for technicaily
oriented education and training systems; workers tend to
have little feel for accuracy, precision and need for
maintcenance; quality consciousness is often lacking; there
is litthe notion of time management; enterprises are
undercapitalized; and financing for ventures into fast-
moving immature technologies tends to be unavailable.

At the cnterprise level there is a further strong
argument for being circumspect in considering the
adoption of CIM technologies in developing countries:
the capital intensity of hardware and software is very
high, even though the cost of certain components,
c.g. CAD packages and programmable controllers, is
decreasing rapidly. A high investment in human
resources in the form of continuous further training is
also required and engineering consultancy services,
which may not be available locally, have to be secured.
The combined cost of all this is substantial and only high
capacity utilization will make it pay. This is difficult
cnough to achieve even in highly industrialized
countries; but in developing countries, where capacity

utilization is notoriously low, such investment can easily
become ruinous.

Another constraining factor can be the technology
policy adopted by some developing countries aimed at
the local production of much of the necessary advanced
equipment. The pricc of locally manufactured
programmable controliers and NC devices in Brazl, for
example, is about three times the world market price,
while local NC machine tools are two to four times
dearer than equivalent machines offered on the world
market. 8/

A further obstacle is that so far most CIM design
is irrelevant or inapplicable to small and medium -sized
enterprises (SMEs). However, the vast majority of
manufacturing enterpnises in the developing world are
SME:s with a tenuous capital base serving local markets.
Few of them have the stock of accumulated
organizational and managerial knowledge, technical
know-how and experienced staff on which CIM
technologics could be grafted. Nor can they usually
afford the necessary research and development effort.
They therefore lack the competence either to assess
offers made by system and equipment vendors or to plan
and coordinate such complex systems. Exclusive
dependence on outside advice in technological matters
can only increase their vulnerability. Few SMEs are
innovative or are motivated to be so. They produce
small serics and usuvally have no high-quality
requirements. Low labour costs enable them to get by
with low productivity. In such circumstances NC
cquipment would be out of place, for as a rule (and
contrary to the common assumption) relatively large
batch sizes are required for the efficient utilization of
such machines. These firms also produce for low-
income markets with relatively stable patterns of demand
for simple appliances and goods. Very few are in a
position to supply export markets. For them it would be
a gamble with possibly fatal consequences to launch into
CIM if they cannot stand the capital losses likely to be
incurred. The slow diffusion of NC technologies -
particularly well documented for Latin America - is the
safest course to adopt. 9/

Inthe industrialized countries CIM technologies are
beginning to percolate down to SMEs. In fact, training-
cum-demonstration centres have becn set up for that
purpose in various countries, e.g. France, Germany,
Switzerland and the United States. 1t is possible that
models will evolve which will be useful for SMEs in
developing countries, but the conditions for their use
must of course still be right.

Technology is always embedded in a social and
cultural context which may favour or hinder its
assimilation. In this respect industrial relations patterns
play a very important role. CIM technologies are
capital-intensive, often unreliable and vulnerable. Only
astable, reliable, competent, responsible and motivated
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workforce can operate the systems, compensate for any
deficiencies and keep them going. Team spirit appears
1o be one of the essential ingredients of a successful CIM
system. Industrial relations practices based on trust,
cncouraging cooperative behaviour on the part of the
workforce, playing down management prerogatives,
facilitating communication and consultation and
instituting  democratic  bargaining procedures, are
essential for the acceptance of new technologies by the
workforce. CIM technologies have a profound influence
on work patterns. They may require less job
fragmentation and greater functional flexibility of
labour. new wage systems, flexible working hours, better
capacity utilization through shift work, wider delegation
of decision-making to the shop- floor on various matters,
including shop-floor programming, and a flatter
hierarchical structure in which management will have to
relinquish some of its powers and admit the influence of
shop-floor workers on technical options. How many
managements in developing countries are prepared to
face these issues squarely?

Finally, as regards the possible employment effects
of introducing CIM into developing countries, any
discussion has to be hypothetical, given the improbable
prospect of widesprcad adoption of these technologies.
So far, any employment effects are marginal at most. It
need only be remarked that the attempt to implant CIM
technologies in economies which are not ready for them
will only aggravate cxisting income distortions and that
the misallocation of capital will incvitably have negative
cmployment effects. The formidable entry barriers can
only be overcome at high social cost.

To sum up, the socio-economic and technical
cnvironment in developing countries is usually extremely
hostile to the introduction of complex, vulnerable
advanced manufaciuring technology. The environment
may be in great nced of reform, but that is not the point:
business and manufacturing strategies can disregard it
only at their peril.

Prerequisites for CIM application

Given that CIM technologies may be useful to
developing countries in some circumstances, what would
such circumstances be? Managers of enterprises in
devcloping countrics clearly have difficult decisions and
choices to make, often with few facts to go on, since
information about the potential and limits cf CIM
technologies is not always casily accessible or reliable.
They may well opt for technologies for the wrong
rcasons and on the basis of poor knowledge and advice.
It should be recognized that CIM technologies are, above
all, cnabling technologies. They are useful in so far as
they help to sulve a specific manufacturing problem, no
more and no less: they should not be allowed to become
the problem themselves. Management will have to
define the problems that occur in the production process
or the product, or both, and rccognize them for what
they really are. This includes identifying the barricrs to

the application of technologies. As a rule the production
process and the product design will need to be
streamlined and simplified. But in most cases such
reorgamization, which will involve eliminating
unproductive time from the process and enhancing the
technical capability of the workforce to prevent machine
downtime, can and should be carried out without the use
of CIM technologies. Experience has shown that
resovrce-saving rationalization of this sort, including
total quality control programmes and the elimination of
unnecessary buffer stocks and inventories, often brings
greater benefits than the introduction of CIM. Itis a
fallacv to assume that advanced technology is the only
key to higher productivity. State-of -the-art technology
is rarely required to organize production efficiently, even
in industrialized countries.

It could be that once such organizational
rationalization is completed, specific, accessible and
mature CIM technologies might bring further
improvement, provided all the necessary conditions are
present for using them. Some complex parts, for
instance, can only be machined with a sufficient degree
of precision and quality when CNC equipment is used.
Fairly cheap CAD packages might enhance the design
capabilities of a firm, which could be crucial for greater
market penetration. 1f comprehensive feasibility studies
evaluating all the technical options come to the
conclusion that CIM technologies are the solution and
adequate cxpertise is available in the form of an in-
house research and development capacity, the gradua!
introduction and adaptation of such technologies may
well be beneficial. All this, however, presupposes that
management is motivated to modernize and to invest in
efficiency; and this is not necessarily the case, as
documented by several case studies. 10/

Other potentially useful technologies, in addition
to CNC and CAD, include programmabic conirofiers for
operating preventive maintenance programmes,
computer - based equipment monitoring, computer - based
energy consumption monitoring to optimize energy use,
and computer-aided stock control. The application of
information technology in administration or research and
development to sift and manipulate large quantities of
data may well be feasible also. It would be advisable to
proceed step by step so as to facilitate the learning
process with a later integration of the various functions
through an open systems architecture. In any case,
enterprises should not try to run before they can walk.

Some "threshold” countries with a fast-growing
manufacturing base, such as Brazil, India, the Republic
of Korea, Malaysia, Mexico and Thailand, have started
to introduce programmable automation using the more
mature CIM technologies such as CNC and CAD, as well
as industrial robotics in some arcas, c.g. painting and
welding, for occupational safcty reasons. They have
normally stecred clear of more risky intcgration such as
flexible manufacturing systems (FMS) and networking,
since excessively complex and sophisticated production
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systems are very difficult to manage. quitc apart from their
high cost. ('NC and CAD, however, have a demonstrated
capacity for skill saving and may within limits compensate
for low skills. As mature technologics - NC has been on the
market for 40 vears - they are now fairly robust, simplified
and uscr- friendly. They have also become affordable, and
can now be bought off the shelf. However, these are only
the discrete components of CIM systems. The systems
themselves do not come as turnkey installations. They must
be designed and adapied to the enterprise on the spot with
the participation of the future operators. This complex task
is bevond the vast majority of enterprises in developing
countries so far, owing to their lack of expertise, and may
only become possible in the long term.

Conclusioas

After the foregoing analysis of the gencral situation
it would be premature to come up with any strategy recom-
mendations regarding the use of CIM technologies in
developing countries, except to say that industry in these
countrics is perfectly rational in hesitating to employ them.
CIM would contribute litthe to solving its immediate
production problems, exceptional cases apart. At the micro-
cconomic fevel, however, much can be learnt from the
organizationas patterns and principles that underlie CIM and
sere to ¢fiminate unproductive time and bottlenecks. More
rational work organization is definitely helpful in enhancing
labour productivity.

At the macrocconomic level the message is that
before advanced manufacturing systems can take root
governments will have to creale a suitable infrastructure
and knowledge base, as well as an economic, social,
cducational and legal environment conducive to their
sustainable development. Such provision, which involves
designing and implementing balanced industrial policies
that take due account of social and labour parameters, is
itself the best investment incentive in market economies.
The monitoring of technological change, the creation of
advisory services for enterprises, the education and
training of a qualified workforce capable of mastering
advanced technologics, and the promotion of enterprises
and managements cquipped and motivated to assume the
challenge would bave to be top priorities. If technology
is transferred, the process must be properly planned.
This requires a combination of technical and managerial
knowledg: and experience as well as business acumen, a
rarc commodity indeed. 11/ Developing countries will
have to choose their own specific approach, depending
on their factor endowment, their stage of development
and their internationai trade links. Technological self-
reliance and the potential for innovation can only be
built up systematically, step by step. 1t would be waste -
ful and counterproductive to put the cart before the
horse,

Notes

1/ There are numerous definitions of CIM. Here
it is taken to mean a “concept of organizational structure
which has as its obiective the coordination of all the
functional aspects of a manufacturing organization into
a unified system™ (see Strathclyde Institute: Computer
integrated manufacture for the engineering industry
(London, Financial Times Business Information, 1990),
p-9). The emphasis is on integrating different
subsystems of production (such as design, planning,
manufacturing, warchousing, materials handling and
quality control) through computer links, using a common
database, and also on organizing the flow of data and
information. A full CIM system comprises and
integrates a number of advanced technologies such as
computer-aided-design (CAD), numerically controlled
(NC) machinery, automatic assembly and automatic
materials handling. Its cssential characteristic is that,
through the synergism of its component technologies, the
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