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1. NEWS AND EVENTS
Sixth generation computing

Officrals from Japan's Ministry of
International Trade and Industry (MITI) were in
Washington to sound out the possibility of US
participation in a major government-industry project
MITI plans to launch next year: a proaramme to
develop a new generation of computers that will
mimic the human brain.

The New Information Processing Technoloay
(NIPT) project. known informally as the
sixth-generation computer project, will replace
Japan's fifth—generation computer project after it
ends next March.

Tension over the project first arose last
year. MIIl made a number of discreet overturas to
US researchers and representatives ot US companies
about whether they would be interested in
collaboration on the project.

Those negotiations could take a Tong time. The
only other major project to come under the
agreement's umbrella is MITI's proposed Intelligent
Manufacturing System (IMS) project. MITI has been
seeking US support for IMS for more than a year, and
so far the two countries have done no more than
agree on the "terms of reference” for a feasibility
study that has not yet begun.

MIPT will focus on massively parallel computer
processing and. in particular, neutral network
computers and optical computers. MIT[ is expected
to spend about $30-40 million a year over
ten years.

Taizo Mishikawa of MITI's Industrial
Electronics Division says that unlike the
fifth-generation project, which concentrated on one
object.ve, the sixth-generation project will be a
research programme consisting of several projects by
a number of different research groups both in Japan
and overseas.

The next step in the US-Japan negotiations on
the project will come in Julv, when the two
countries meet in Tokyo for working-level talks on
the science and technology agreement. MNo decision
or: US participation is expected before MITI submits
a budget request for the first year of the project
in late August. (Extracted from Nature, Vol. 351,
30 May 1991)

US information service assists in logating
partners in developing countries

fFor companies seeking partners in developing
countries, TIPS is the vehicle to assist them,
An information service of the United Nations
Development Programme designed to expand technology
and trade transactions of developing rountries,
TIPS offers daily hulletins in different
sectors, and a query service to match supply and
demand.

The sectors covered are agro-industries,
bintechnology, building materials, business
opportunities, chemicals, electronics. energy,

fisheries. food processing, machinery, mining,
packaging, pharmaceuticals and textiles.

TIP3 maintains a database containing more than
35.000 records of South offers and requests. Its
national offices, which are in daily contact with
companies, are based in countries that represent
more than two thirds of the population of developing
countries. Thus, TIPS opens a window tc a very
Targe market.

Firms wishing to have their requirements
registered in its database and featured in the
bylletins can get in touch with the nezarest TIPS
office or TIPS, Via Panisperna 203, Rome 00184,
Italy. Tel.: 482-6967; Fax: 482-8838.

Countries/areas available through PONs

In 1987, the ACCIS Technical Panel on
Computer-supported Telecommunications Services
prepared a telecommunications map, which identified
countries that were accessible through Pullic Data
Networks. In response to a large number of requests
for more recent information, the ACCIS Secretariat
has compiled an update, listing countries/areas in
alphabetical order by geographic region.

The list represents 117 countries/areas known
by the ACCIS Secretariat to have Public Data
Networks (PONs), and does not include those in which
the availability of PDNs is provided by arrangement
with & PON in a neighbouring country/area.

Coyntries/areas accessible through public data
networks

The following list of countries/areas
accessible through Public Data Metworks (PDN) has
been compiled by the ACCIS Secretariat in response
to numerous requests for up-to-date information
received since the Telecommunications Map was
prepared in 1987 by the Technical Panel on
Computer-supported Telecommunications Services
(ACCIS 87/005). Names of countries/areas are listed
in alphabetical order within geographic regions.

The list represents countries/areas known to
the ACCIS Secretariat to have PUNs. [t does not
include countries/areas whose PON availahility is
provided by arrangmeent with a PON in a neighbouring
country/area. Some countries/areas accessible
through PONs m3y be missing from the list due to the
selection of sources used in compiling the tist and
to the continuous expansion of telecommunications
services. The ACCIS Secretariat would appreciate
being notified of additional countries/areas
accessible through PDNs.

Africa

Cameroon Mozambique
Chad Namibia
Cote d'Ivoire Réunion
Ojibouti Rwanda
tgypt Senegal
Gahon South Africa
Gambia Sudan
Madagascar Togo
Mauritus Tunisia
Morocco Zimbabwe




Americas

Antigua and Barbuda

Argentina
Bahamas
Barbados
Bermuda
Brazil
Canada
Cayman Islands
Chile
Colombia
Costa Rica
Cuba

Dominican Republic

French Guiana
Greenland
Guadeloupe
Guatemala

Asia

Bahrain
China
Cyprus
Hong Kong
India
Indonesia
Iraq
Israel
Jordan
Kuywait
Lebanon
Japan

Europe

Andorra
Austria
Belgium
Bulgaria
Czechoslovakia
Denmark

Faroe Islands
finland
fFrance
Germany
Greece
Hungary
Iceland
Ireland

Italy

Oceania

American Samoa
Australia

french Polynesia
Guam

Micronesia

USSR
USSR

Honduras
Jamaica
Martinique
Mexico
Netherlands Antilles
Fanama
Peru
Puerto Rico
Saint Kitts and Nevis
Trinidad and Tobago
Turks and
Caicoas Isiands
United States
Uruguay
Venezuela
Virgin [slands
(British)
Virgin Islands (US)

Korean. Republic of

Macau

Malaysia

Philippines

Qatar

Saudi Arabia

Singapore

Taiwan, Province uf
China

Thailand

Turkey

United Arab Emirates

Liechtenstein

Luxembourg

Malta

Monaco

Netherlands

Norway

Poland

Portugal

San Marino

Spain

Sweden

Switzeriand

United Kingdom

Vatican City State
(Holy See}

Yugoslavia

New Caledonia

New Zealand

Northern Mariana
Islands

Papua Mew Guinea

Vanuatu

Total: 117 countries/areas. Compiled by the
ACCIS Secretariat, Palais des Nations, 1211 Geneva

10 Switzerland. Te!l.:
Fax: +41 22/740 1269.

+41 22/798 8591,
{Source:

ACCIS Newsletter, 9 (1), May 197)

Computer code speaks in many tongues

A ronsortium of American computer companies
has announced a new set of computer codes to
represent every number, letter, ideograph an:

RS

symbol used in the world's major languages - and
most of its minor onec too. The current
internationally recog~ized set only includes

256 characters and so cannot accommodate all the
tanguages of Europe. let alone those of the rest
of the world.

The consortium is called Unicode, as is its
character set. Unicode claims that its new
standard “"will make multilingual soltware easier
to write., information systems easier to manage.
and international exchange of intormation more
practical”. As it is backed by some of the
world's la-gest computer companies, the consortium
hopes that its new code will become a de facto
world standard.

Virtually every personal computer in the
Western world now uses the ASCII character set
{ASCII stands for American Standard Code for
Information Interchange). It was adopted in 1967
as a IZB-character set and has been doubled over
the years to 256 characters.

While each ASCIT character is represented by
an 8-bit digital number in the romputer, Unicode
will represent its_characters by 16-bit numbers.
Rather than 256 (28) characters, Unicode will
have 65.536 (210).

Unicode's member companies include IBM,
Apple. Sun Microsystems and Microsoft, as well as
Research Libraries Group, a consortium of American
academic libraries. The consortium has found that
65,000 s more than enough characters:

6,000 codes suffice for all the alphabets of
furope, the Middle East and the Indian
subcontinent, while the largest block of codes,
those for Chinese, Japanese and Korean ideographs,
require about another 18,000.

Unicode version 1.0, released December 1990,
has a total of 27,000 codes. including
mathematical and scientific symbols. With about
half the codes still unallocated, there is room
for adding runes, hieroglyphics and cuneiform
script, if there is enough demand.

Unicode hopes its character set will bring
order to the chaos that currently prevails. [he
International Standards Organization (I5S0) has
established separate B-bit characrter sets for the
Latin alphabet, Greek, Hebrew, Arabic and
Cyrillic, but they are not used uniformly. China,
Japan, Korea and Taiwan have each established a
national standard, but these are toially
incompatible, even where two languages use the
same ideograph.

In most cases, Unicode uses existing
standards, but for Asian languages the consortium
spent years eliminating repeated chararters.

The new code dces rome at a cost, in both
speed and space. B8ecause each new Unicode
character will take twice as many data bits as an
ASCIT character, 3 modem will send half as many
Unicode claracters per second and discs will hold
half as much text. The consortium is conlident
that rapid increases in processor speed and disc
capacity will permit Unicode to be introduced
painlessly. (This first appeared in
Mew Scientist, london, 9 March 1991, the waekly
review of science and technology)

Wizard new radio telescope

The opening late last year of a new 32 m
radio telescope near (amhridge UK, marked the




completion of a whole network of linked telescopes
known as Merlin.

Merlin, Multi-Element Radio-Linked
Inte~ferometer Network, is run by the Jodrell Bank
University of Manchester research team and now
consists of seven linked dishes.

They are 'inked not just by radio, but by a
multiplicity o data Tinks that not only record
the received signals but also control the huge
dishes so that they all point to the same place in
ths sky.

Interferometry works on the principle of
aperture synthesis, essentially the same way you
narrow the pick-up angle of a communications
antenna by stacking up the elements. In the case
of Merlin. the linked dishes behave, in terms of
resolution, as if they were a single dish of
230 km diameter. That will allow resolution of
celestial objects down tc zbout 0.1 arc.s, sharp
enough perhaps to see surface detail on some of
the largest stars.

In terms of resolution, Merlin will have
about the same performance as the Hubble Space
Telescope. Advances in technology have meant that
Merlin telescopes can be improved in terms of
sensitivity as well as resolution. High
performance cryogenically cooled (14 K} receivers
are now being installed on all seven dishes.

Merlin will begin its work looking in detail
at some of the crucial events taking plare in the
far reaches of the universe; it may reveal more
about the quasars.

At the other end of the energy spectrum,
Merlin will be using its fine resolution to study
the 3 K microwave background left behind after the
Big Bang that marked the creition of the universe.

Currently available resolving power shows
this to be uniform throughout the universe, though
if variations can be found, they might well point
to the existence of "dark matter” - material that
may account for most of the mass of the Universe.
(Source: Electronics World and Wireless World,
February 1991)

Superconductivity impacts under study

The impacts of high-temperature
superconductivity on the electric power generating
industry will be evaluated by Argonne Mationa!l
Laboratory under a three-year, multinational
aqgresment involving 13 industrialized nations.
Under the agreement, Argonne will review work on
supercanductivity research worldwide and report on
its status, identifying areas that need more
detailed investigatinn. Issues of interest to
funding nations will be reviewed, with Argonne
scientists making assessments and preparing
reports on the potential of developing
technologies. According to Argonne scientist
Alan M. Wolsky, who heads the project, the initial
effort will forus on proaress in developing
practical superconducting wires and fault current
limiters, devices that protert electrical power
grid lines against sudden high currents generated
by lightniag strikes or otherwise downed lines,
Techniral experts from each participating country
will collaborate with Argonne, Woisky says,
contributing reports and summaries they have
developed. Participating countries are (anada,
Denmark, Finland, Germany, Italy, Japan, the
Netherlands, Morway, Sweden, Switzeriand, the

United Kingdom, Turkey, and the United States.
(Seurce: Chemical and Engineering News, p. 16,

11 February 1991)

U$ and Japan_".ery close”
semiconductor accord

0 _new

American and Japanese negotiators are "very
close" to an agreement on a new semiconductor
accord, and that the new agreement shanld be in
place well before the current five-year agreement
runs out this summer.

The agreement has been viewed as the most
critical of all of the industry-specific
negotiations between the two countries, targely
because it is expected to serve as a model for
other negotiations.

Th: new aagreement does not guarantee US firms
20 per cent of the market, hut sets the figure as
one of several measures of US penetration of the
Japanese market.

The two sides have also reportedly come to a
compromise on how to measure market share:
American makers have said they now have about
13 per cent of the Japanese market, while the
Japanese have claimed figures closer to
18 per cent.

The bulk of the difference appears to consist
of chips that International Business Marhines
Corp. and a few other manufacturers produce
internaily and ship to their units in Japan.
(Source: International Herald Tribune.

23 May 1991)

Floppy development news

International Project Hews is a new
electronic venture designed to keep people in
touch with what is going on in development around
the world. It will provide informatinn on
computer floppy disks about hundreds of
developmert projects. It will be necessary to
have access to an IBM-compatible computer to use
the service.

The floppy disks, issued quarterly and each
covering about 200 projects, will give brief,
practical and interesting information on
development projects. rather than scientific
research. for instance, if someone were working
on 3 livestock project in Africa and discovered a
plant that would be extremely suitable for use as
live fencing, Project News would 1ike to hear
about it. And that person would also be able to
find out about other people using green or live
fences in Latin America, Asia and so on.

The important thing about Projert Mews is
that it will put people with similar interests in
touch with each other. They can be involved in
livestock, crops, trees, fish farming, etc.,
provided it is 3 new idea. the service would like
people to write down exactly what they are duing
and how they are doing it.

Proje:t News will report on things that
peaple have found out through practical
experience. Someone rearing calves, for instance,
will he able to find out about designs for small
calf housing for outdoor use.

The first disk is available; the cost per
year for four disks is $50. Ffor more information,
contact Andrew Speedy, Agricultural Science




Building, Oxtord University, Farks Read. Oxtford,
UK. (Source: UDevelgpment Forym,
January/February 1991)

Eurgpeans extend computer R&D

A computer research centre set up to help
Europe compete with the rest of the world has
opened its membership to American and Japanese
companies.

The decision by the European Computer
Industry Research Centre (ECRC) in Munich will
come as a reliet to ICL, the British-based
manufacturer taken over by Fujitsu of Japan last
year. ICL is one of the centre'’'s major
shareholders.

Bull and Siemens. two of Europe's leading
computer manufacturers. threatened to expel ICL
from the centre when the takecver was announced
Yast August. They feared that the purpose of ECRC
wouid be undermined if a Japanese-owned company
benefited from its research. But after reviewing
their position for six months, the companies have
concluded that ICL's contribution s too important
to lose.

Furthermore, because computer companies
inrreasingly operate in a world-wide market, they
decided that they have much to gain from a more
international membership. Bull, Siemens and ICL
are now looking for another two or three
shareholders for the centre.

Each shareholder has invested about
£5 million a year in the centre, with a further
£3.5 million coming from an annual grant from the
European (ommission. (This first appeared in
New Scientist, London, 16 March 1991, the weekly
review of science and technology.)

PCB makers form European_ body

The UK's printed circuit board manufacturers
are teaming up with their European rivals to beat
oftf Far Eastern competition.

The board makers trade association, PCIF has
gnt together with manufacturers in Germany,
france, Ttaly, Holland, Belgium and Spain to form
a pan-turopean body.

The Printed Wiring Board Group is the latest
sertion to be created within the European
Electronic Component Manufacturers Association.
It will lobby the European Commission to draw
attention to the threat facing European board
makers from overseas.

The EECA-PWB will also try and persuade the
Commission of the importance of board making as
part of an overall European electronics strateqy.
(Source: Electronics Weekly, 8 May 1991)

Tl demonstrates optoelectronic interface chip

Researchers at Texas Instruments have
demonstrated an optoelectronic interface chip
whirh combines silicon CMOS logic and gallium
arsenide LF0s tongether in a single monnlithic
integrated circuit.

The device was fabricated using gallium
arsenide-on=siticon which Tl first developed in
1988

Optoelectronics 15 widely <pen as a potential
technology for releasing the interconnection

-4 -

bottlenecks that are starting to restrict the
performance of the latest highspeed
microprocessors. According to TI, due to the
bandwidth of optical transmission, one optiral
interconnect could replace as many as 32 pins on a
conventional electronic chip package.

The new chip, which incorporates eight Lfbs
and their associated (MOS drive rcircuitry, has
proven the feasibility of the process.

James Yuan, TI researcher concerned with
alternative chip interconnection techniques says
there are many packaging and assembhly issues still
to be addressed and that it will be a* least five
years before optoelectronic interconnect devices
are used in practical electronic systems.

(Source: Electronics Weekly, 1 May 1991)

Patents classification _on CD-RQM

The World Intellectual Property Organization
(WIP0) plans to publish a synoptical version of
its International Patent Classification (IP(C) on
CD-ROM, in cooperation with the German Patent
Office and the Spanish Industrial Property Otfice.

The proposed CD-ROM would contain the English
and french versions of [PC editions three to tive,
the fourth and fifth editions of the IPC in German
and the fifth edition of the IPC in Spanish,
merged and presented synoptically.

In addition, the disc would contain merged
versions of official catchword indices in the
various languages. Finally, concordance data
relating to IPC editions three to flive (giving
information on how subject-matter has been
transfer-ed between various places as a result of
the revision of the different editions). as well
as data on the validity of IPC symbols that have
been used in the past or that appear in the fith
edition, would be included.

Intended for industrial property offices and
other users such as patent agencies and libraries,
the product will enable the user to search in the
various IPC editions, to consult the other IPC
material included (simple access to files if
provided while working with the IPC text) and to
switch at will between the four languages.

A cost estimate and feasibility study is
heing rarried ouvt. Ffor further information,
contact: Mr. G.A. Ledaki<, Director, General
Administrative Servires, WIPD, 34 chemin des
Colombettes, 1211 Geneva 20, Switzerland.

UMNEP boosts flow of envirgnmental infgrmation

The Global Resources Information Datahase
(GRID) of the United Mations Envirgnment Programme
(UNEP) collates satellite- and around-hased
environmental data from around the globe. Using
saphisticated computers, it harmonizes these data
and presents them in the form of maps.

The US Geonlagical Survey's FRE0S Data (entre
in South Dakota, USA has recently become the
latest link in the GRID network, whose main
rentres are in Geneva, Switzerland amd Nairohi,
Kenya. Other participating institutions are in
Bangkok, Thatland and Arendal, Morway.

UMNEP's contribution to the ginbal exchange of
environmental data was also boosted recently when
ite data rentre, TNFNDTERRA, whirh rollacts and
distributes environmental data from more than
110 countries, started linking its national




contacts to each other. The tirst link wax
between the US Environmental FProtection Agency

(US EPA) and Botswana. tThe US FPA, with advice
from INFOTERRA, will provide Botswana with
computer and telecommunications equipment and
training. The relationship should provide a
better flow of envirommental data both between the
two rountries and to INFOTERRA. (Source: Our
Planet, Vol. 2, No. )

Latin America and the Caribbean: regional
cooperation preject

The Latin American fceonamic System (SFLA) has
for two years been condurting a P'roject on the
State of Regional Cooperation (FESICRE). The aim
is to collect, systematize and process information
on multi- and bilateral rearonal cooperation
activities carried out both by SELA member
countries and by other bodies. both national and
international.

When the information has been evaluated.
SELA, which has its permanent secretariat in
Cararas, Venezuela, hopes to produre an analys<is
ot the state of regional rooperation. Tnis would
help identify areas ot interest !tor the
implementation of viahle reqinnal cooperation
projects and promote the coming together of
difterent regional economic sectors to carry out
projects.

SELA's three regional offices. in Chkile,
Panama, and ITrinidad and Tobago, are locating,
collercting and processing the information. A list
of toral points has been drawn up with the
collabnration of public and private institutions,
which make availahle a wide range 2f material for
information, evaluation and distribution.
Recently, SFLA has started modern communication
with other regional institutions working in
development cooperation and informaticn systems
development. fFfor further information, contact:
SELA, Apartado 17035, Caracas 1010A, Venezuela.

UN system database of soctal statistics

Tabled for discussion at the february 1091
session ol the UN Statistical Commicsion was a
praqress report on the development of a
coordinated UN <system database for sele-ted social
staticticrs and indirators of common interest at
national and international levels. The database
is intended to help monitor social goals in the
1990<, as discussed by the Commi<sion's Warking
Group at its last session.

The progress repurt described the roncept of
an international database on sorial statistics,
reviewed rommon requirements for sorial statistics
- both nationally and internationall, - as well as
Tonking at rurrent arrangements for compilation
and conrdination in light of technical
possibilities. It also ronsidered the «rries and
rlassifications to be inrluded. The report also
described plans for tecrhnical cooperation with
developing countries to ratablich and maintain
databases used to monitor progress in achieving
social goals in the 1990,

the Report of the Secretary-General on
progress made in the development of a conrdinated
database for the tinited Natinns system for
selected <ocial statistics and indirators of
common interest and the development ol related
natianal databases carries the docoment number
F/ZCH.71991/20 and s available [rom the Dorument s
Contral Section, S5-1007 United Mations, tiew York,

NY 10017, USA. (Source: Statistical Commission,
Jhth Session, A-13% Febrvary 1991, [tem O of the
provisional agenda, Adoption of the Agenda and
other Qrganizational Matters (E/(N. 1001/ 1) .

EC disagree

Disagreements are surfacring in EC poliries in
the areas of cormunications, telematics and the
environment, with the European Farliament asking
the Commission to revise its proposals for
prourammes on which member States. through the
founcil of Ministers, had alrveady aareed "common
positions®. The arguments centre around proposals
put forward by the Parliament which are not
included in the tinal version of the £L'< third
Framework Programme for research and development.

The Parliament has been getting increasingly
ditficult with the Commission as it tights to
establish its rights and complains that its views
have often been ignored by the Count ' of
Ministers. The elfects on researth work could be
sertous. laken at tace value, one of the
parliamentary proposals is interpreted in <ome
quarters as appearing to exclude from research
contracts, multinational firms. and their Furapean
subsidiaries and this conld he very difticult
where joint projects are planned. The member
States turned down the view ot the
rariiamentarians on this issue and did not inclIude
it in their "“common positions” aureement. There
is uncertainty about what will happen next but
also concern that another 10 programmes under the
third Framework might also be affected. (Source:
AMI . May 1991}

International Joint Research Programme on
intelligent manufacturing system

The sustained and balanced arowth of the
manufacturing industry, one of the important
industries supporting the world economy, is
necessary and indispensable to the healthy urowth
of that global economy. Hew problems have
surtacred on the future. What is needed to rope
with thesa problems i< tor developed industrial
nations to work in cooperation and indicate a
direction of artion.

The first rew problem is how to respand to
the drastic change of the societal environment
surrounding the manufacturing industry rommonty
visible or concerned about in all developed
industrial rountries. The manufacturing indoustry
is confronted with diverse problems: ftor
instance, the tendency of good labour to emigrate
from it to other sectors of industry as
represented by the phenomenon of "estrangement' nf
enqgineering students from it, the demand tnr a
mare agreeahle working environment such as for a
<haortening of labnur hoyrs, the rall for greater
seanomy in consumption of eneraqy and natural
resources, the intensification of product
liability and the need to cope with ornlogiral
problems. The concerted etfort of developed
industrial nations to cope with these problems i
necessary in order to maintain the essential
position ol manugfacturing in soriely.

As its second task is its search for a
solution of various problems triggered by the
exrpssive internalization of manufarturing
technnlngy to enterprice. In many aspects ite
rxcossive internalization to business hinders its
standardization or its academic development and
systemization and this because of the attendant
insufficiency of information transier rauses




economic and social losses. hence hindering its
forg-term development. In the world market of
today the fluidity of capital and goods is rising,
alobalization progressing and development of a
borderless market advancing. The speed of
technoloairal innovation is very fast. In such a
situation, what is required is tn promote the
transfer of the good manufacturing technclouy each
enterprise has in order to solve problems arising
from the lag of diftusion behind innovation so
that the world manufacturinag industry can grow
further.

However, to simply diffuse technology will
cause the loss of the incentive to innovation.
Therefore. what is needed is to take the
appropriate balance of diffusion with innovation,
academically systemizing the technology of
manufacturinag and establishinag it into the srience
of manufacturing in such a manner that permits it
to enjoy its appropriate economic qualities while
giving it a tair and just evaluation and providing
it with the necessary protection extended to
intellectual properties.

It is necessary to make a scheme for
international joint research and development with
a global range of vision in the manufacturing
industry of today given the globalization of
business activity and the rapid speed of technical
innovation.

The IMS (Intelligent Manufacturing System)
proaramme is the international joint research
programme in the area of the manufacturing
industry of Western advanced countries, which have
a gnod record in production technology, aiminc at
being the first to rally to the development of new
technology with the fruit of their development
effort to be widely shared by the whole world. It
is a programme to promote international
cooperation in the field of technology. In a
scheme with this kind of purpose, there is much
room for Japan to make its contribution to the
healthy developrment of the world manufacturing
industry.

Necessity of being an international joint
development programme

It is necessary that the IMS programme
advocated to respond to these and other tasks
imposed on the manufacturing industry is an
international joint research programme from these
three viewpoints: intern.tionally shared
ownership of production technology, avoidance of
double investment of developmental resourres and
development of new production technology oriented
to the twenty-first century.

International shared ownership of production
technology

The number of cases where business activity
rrosses national borders to take on a global scale
has inrreased in the manufacturing industry of
developed industrial countries in recent years.
On the nther hand, protectionism and
techno-nationalism are rising in the mid<t of the
advance ol this globalization of manufacturing.
Thic move is nothing but something to shake the
principle of free rompetition, which is the
foundation of existence of the manufacturing
industry of the Western world, including Japan,

For the healthy development of the world
economy, it is necessdary to reject surh
protectionism or techno-nationalism and seek
internationally shared ownership of production

technologies indispensable to the selt support and
development of the economy of a country by
developina them, at lTeast the basir technnlogies
vital to production, at an internationally open
place under an internationally shared
arknowledgement that they are the properties to be
shared by all humankind.

Avoidance of double investment of
developmental resources

Automation has been sought tor each separate
manufacturing process while efforts are being
made to overcome the lack of unity in interfacing
of individual machines in such areas as machine
tools and industrial robotics. As a result,
isolated islands of automation have appeared on
the production line. Any attempt at integrating
the entire business activity ranging from
planning, developing and desianing to production
and selling in a sitvation like this requires
turther enormous amounts of time and labour.

However, it will become possihle to easily
build an efficient production system integrating
the entire business activity without making any
wasteful investment if it 15 possible to
standardize on an international scale the
component machines of the production system.

A1l countries and enterprises are conducting
vesearch ané development separaltely on various
production technologies. If they can cooperate
internationally in the research and development on
those basic technologies that can become commonly
shared properties, it will also be possible to
manage limited resources effectively, to achieve,
for instance, efficient utilization of human
resources, while preventing double investment of
developmental expenses.

Development of new production technnlogies
oriented to the twenty-first century

Morth America, Europe and Japan, the three
locomotives of world industry, differ e2rh from
the other in their favourite fields. Therefore,
if they conduct international joint research and
let their favourite technologies and resear-"
terhnique to merge in a pattern of reciprocc
completion, it will become possible to develop
more effectively new production technologies,
which are hard for a single country of a single
region to develop and which cannot be forecast on
the basis of today's trends.

Description of the IMS program

The United States, the European Community and
Japan, which are to form the central force to
promote this [MS programme, are currently
discussing and examing on a trilateral government
basis the basic principles of the programme.
Therefore, this programme is still undecided as
regards its delinite content. (Snurce: AEU
Mo. 2/1991)

II. NEW DEVELOPMENTS

Development of 64 M-bit DRAM

Toshiba America Flertronic Components
(Irvine, CA) believes that the path has been paved
for developing a 64 M-bit ORAM chip. The firm has
developed a new memory cell <tructure that cuts
the area of single cells to under 60 per cent of
that in customary structures for 4 M-bit DRAMS.




The new Assymetrical Staried Trench (AST)
structure, with an area ot 1.53 square microns,
follows a 0.1 micron design rule. The structure
greatly enlarges the distance between the
caparitor and active area. Customary desian
arranges the trenrhes in parallel, but AST
arranges them asymmetrically, in effert attaining
a separation ot 0.b microns. (Extracted trom
Design Hews, 11 February 1991)

Hew PVD blanket deposition process

Researchers at SGS-Thomson Microelectronics
{Carrollton, TX) have demonstrated a new PVD
blanket deposition process by making a 1 Mb SRAM
with 0.B-micron contacts. The process deposits an
Al-1 per cent 51-0.5 per cent Cu film on a
substrate at 400-500°C and is capable of totally
filling vertiral 0.35-micron contacts and vias,
avoiding wafer bias or reflow techniques. It is
sensitive to deposition rate and system base
pressure as well as temperature. The deposited Al
tilms have a median grain size of 4 microns atter
a 0-minute 4100°C anneal. bhut qood planarity = .
stress values about 10 per cent under the
tril-dynes/sq c¢m of the as-deposited film. The
yrocess allows plug and interconnect lines to be
put down at one work station, in the same
multichamer sputtering system with Ti/Til barrier
Tayers, and needs only conventional equipment.
(Extracted with permission from Semiconductor
International Magazine, February 1991 (opyright
1991 by Cahners Publishing Co., Des Plaines, I1.,
HUSA)

SRAM cell produced with phase-shift mask
technology

Work at Hitachi's VLSI Engineering
Laboratory, Tokyo, Japan. shows the viability of
phase-shift Tithography for 16 Mb SRAM
production. The Hitachi development centres nn
using phase shift photnlithography to generate

0.25 ym space patterns with a conventinnal stepper.

To go along with such small linewidth
rapabilities, the Hitarhi enaineers developed a
"small rell.ratio” concept. Briefly desrribed, it
is @ new palysilicon PMOS load cell that avercomes
unstable operation expected when reduring cell
area. The new cvell simyltaneously acthieves stable
operation and extremely low stand-by power
dissipation of the memory cell. (Reprinted with
permission from Semiconductor International
Magazine, March 1991, Copyright 1991 by Cahners
Pubtishing 0., Des Plaines, [1., USA)

Hitachi engineers develop angther deep-UV
resist

Realizing that the semicondurtor industry
needs new resist options for deep-UY 'ithography,
3 group of Hitachi engineers has rome up with
another photocatalytic or "chemically amplitied”
resist system,

Ihe aroup reported on deep-lIV resists that
use polyvinylphenol "protected” with
tetrahydropyranyl groups (THP-M)  then
"deprotected” by photongenerated acid. They have
also shown that sulphonic arid esters of
trihydroxybenzens are superior to ronventinnally
used onium salts for positive resists because they
dn nol produce a neqative-tone side reaction even
with high overevposure.

The Hitarhi engineers have reported on a
three-part recist system. This "rhemical
amplification” useq the mathanesulphanic arid
triester of trihydroxyhenzene (MeSR) as the acid

aenerator, THP-M as the inhihitor and a
ronventional novolak matrix polymer. Tests show a
high sensitivity and no negative-tone side
reaction.

Describing the reaction, methanesulnhonic
comes from MeSB under exposure via a sensitization
mechanism through the strong absorbing novolak
matrix polymer. In a following post-exposure
bake, the THP-compound decomposes and loses its
dissolution inhibition capability.

Only 10.5 per cent of the THF-M inhibitor
prevents any loss in film thickness in unexposed
areas. With 1 per cent of MeSB. the engingers
achieved a sensitivity well belos 10 m}/cm”.

The oplical absorbance ot this resist is
0.0 pm™" at 248.3 nm and 0.1 ym™" at 251 nm.

The Hitachi engineers produced 0.35 um lines
and spaces by exposure with a 0.42 numerical
aperture krf-excimar laser stepper. they arhieved
similar results with an SVG lithography Mirrascan
system. ‘Reprinted with permission from
Semicgnductor International Magazine. March 19971,
Copyright 1991 by Cabners Publishing Co.,

Des Flaines, I1.. USA)

SOI made from chem-mech polishing

Fngineers at [BM's T.J. Watson Research
(Center have combined lateral epitaxial overgrowth
with chemical-mechaniral polishing. This process
gives them thin, planmar silicon an insulator (SOI)
fitms. Reportedly, thoese films are defect tree,
except where the two epitaxral fronts meet. The
IBM team has used these SOI films to fabricate ICs
using 3 dual polysilicon (MOS procecs.

To fabricate SOI films the IBM researrhers
start with an insulating silicon diowide Tayer
and a "polish-stop” layer. After delining the
areas tor epitaxy in the pnalish-stop layer, they
aopen narrow lines through the exposed nxide.
These lines are seed areas for selective
epitaxial silicon; they are properly aligned with
the underlying silicor rrystal (100) so the
epitaxial lateral overgrowth process produres a
defect-free film. The proress grows a few
microns of selertive silicon using Sill . this
silivon grows vertically and Taterally over the
oxide.

The subsequent chemical-mechanical polishing
procecs planarizes and thins the silicon layer,
usually to about 0.1 gm, The polish-stop layer is
a marker for stopping the polishing step and
determining the SOI film thirknesis. The IBM
researchers have obtained areas up to 10 um wide
with thickness rontral hpt&pr than X10 nm over
areas as large as a few cm‘.

Using 3 dual polysiliron process with a
! om thermal oxide and 1iSi-» saliride, the [8M
qroup fabricated submicron CMOS devices on
epitaxial films as thin as 100 nm. Because the
npitaxial qrowth producres a defert line where two
qrowth fronts meet, device design requires proper
masking to place these defect lines in nancritical
device areas, for example contact areas.

Reportedly, PMOS and HMOS devire
characteristics were compatible to similar devires
fabricated in bulk silticon. Maore significantly,
however, these low-parasitic 501-CMOS devires
showed a speed improvement ol mnre than three,
compared to the bulk silicon devires. (Reprinted
with permission from Semiconductor 'nternational
Magazine, April 1991, Copyright 1791 hy Cahners
Publishing Co., Des Plaines, I1., USA).




12 inch silicon water process

German company Leybold says it bhas star'ad
manulacturing equipment capable of growing 12 inch
silicon waters and has received orders tor them.

This makes it likely that the worid will skip
a wafer size generation, moving straight trom
8 inches to 12 inches without ever using
10 inches. Ge.erally speakina, moving to a new
generation of water halves the production cost of
a chip.

Leybold believes it is the only compny in
the world rapable to making a commercial machine
that can arow 12 inch diameter silicon crystals.
The Leybold machine weighs 15 metric tons.

teybold seems to be well ahead ot the game
because most semirondyctor companies use b inch
wafers and there are only a handful ot companies
using the next generation 8 inch waters. Tet alone
12 inch.

[BM has been produring 4 M-bit DRAMs on
A inch wafers in several sites for over a year and
is thought te be the only company in the world in
aenuine production on 8 inch.

However Mntorola is equipping an 8 inch plant
in Fhoenix, and Hitachi of Japan and Samsung of
kKorea are gearing up their 8 inch output but are
not in mass production. (Source:

Electronics Weekly. b March 1991

MNew memory chip

Ramtron International {Colorado Springs., CO)
has developed a new memory chip that will not
tause amnesia in 3 computer suffering a loss of
power. lypically, if a computer cperator
ahsent-mindedly turns aoff a PL, or there is a
power failure, before data is saved on a disk, the
romputer will lose the data. However, this firm's
ferroelectric random-access memory has the ability
to store data for an indeterminate period of
time. fhe capability is due to memory rells
shaped from a proprietary toramic film placed on
the wzters of silicon. (Fxtracted from
Business Week, 7% February 1991)

Chip that may change drug research

Aftymax Research Institute (Palo Alto. (A)
has developed a silica chip that could
vevolutionize drua research.  The company has
surceeded in meshing two varying technoloqgien.

One is photolithography and the ather is chemical
synthesis.  The process typically is involved with
the produrtion of semiconductor chips. The result
is the firm's "Very Large-Srale Immohilized
Polymer Synthesis”, also known as VISIPS., It
rreates a huge parallel process to produce and
test thousands of drug compoundes simultaneously on
a silica chip that i< only one square rentimetre.
Although the devieopment 's prospects appear
bright . it is nnt apparent that a numbher of
pnssible appliratinns will generate revenue in the
shart run, (Fxtracted from Business Weel

2% february 1991)

Two new chips

Intel demonstrated the latest version of its
ARt chip at a ronferenre in San Francisrn.  The
experimental chip contains 1.2 million transistors
and runs at 100 MH,, about two to three times as
fast as curvent versions. The technnloqgy will go
intn productinn Yater this year to produce a
S-MH7 ARG chip.  However, th:re are nn immediate

plans to offer the 100-Mi: devire as a rommercial
product. At the same show, IBM srientists
anngunced the development of the wor'd's fastest
high-capacity memory chip that is able to transmit
eight billion bits ot intormat on per se:ond.
(Extracted from Information Week. 18 February 1991)

Video camera integrated on a chip

A team under Feter Denyer of the University
of Fdinburgh. Scotland, has integrated an array of
about 84,000 light sensors on the same chip a< the
CMOS amplifiers and logic devices that proress the
signals from these sensors. This tedhnology
allows the whole vision system to be fabricated on
a single VYLSI chip about 8 mm¢ containing almast
100,000 transistors: the addition of a lens and a

5 V supply tan make a complete video camera.

This technology will enable the size. cost.
and power consumption of video cameras and vision
systems to be areatly reduced. UDenyer claims that
this development is a world first that i< 10 years
ahead of anything the Japanese are doina. He said
that it will make video cameras availal.e for only
$50 and open up new markets such as security, yet
the image quality is indistinguishable from (1D
produced images. The group is now working towards
a colour version of this monarhreme <ystem.
(Reprinted with permission from Semiconductor
International Magazine, April 17991, (opyriuht
1991 by (ahners Publishing Co., Des Plaines, [1.,
USA)

Tailored molecules could lead to protein chip

Proteins that condurt electricity could ane
day be used in computer chip.. mimicking the
properties of today's semiconductors and even
making possible novel devices, according to
Stephen Sligar of the University of [1linois.

Surh chips would be muych more ~ompact that those
currently available. As a firct step towards this
ambitious goal, Sliger and his colleaques have
been attempting to tailor-make proteins with
specific electrical and optical properties.

In nature, there are
biological molecules that rconduct elactricity.
For example, chlorophyll, which is involved
photosynthesis, converts light energy efficiently
into the motion of electrons.

many examples of

FThe scientists have been tinkering with
"haem" proteing, which contain iron. Tlhese ar.
electrically artive - that i<, they are invnlved
in the movement of electrons. They are alen
optically artive, interarting stronaly with light
so that they appear btriaghtly caloured. Both
properties arise from the iren atom's ability tn
trap and transfer electrons. Sligar and his
tolleagues helieve that it might be possible to
mimic elertronic romponents, surh as
light —emitting drades, uf,ing proteins with the
right optical and electrical prapertien.

The srientists attempted to manipulate the
electro-optiral properties of haem proteins using
standard techniques of qgenetic enginerring. They
painstakingly assemhled the genes that code for
haemnglobin and myaglahin out of their conatituyent
parts, then inserted them into Escherichia roli
bacteria, They then mutated the genes so that the
proteins turned agreen. This was quite a feat,
because haemoqglobin and myoglobin are the proteins
whith make blood and muscle tissue bright red,

Shigar and his rnlleaques have a.s0 looked at
two other proteing: cytorhrome b5 and
cytochrome . In the body, these enzymes are




involved in transfering electrons to molecular
oxygen. They can also transfer electrons between
each other, which might make them usetu! as
components of an electvical circuit.

The scientists succeeded in mutating the
genes that are responsible tor distributing
charges around the metal centres in the proteins.
Because these charge distributions influence the
way in which electrons are transferred between the
proteins, the researchers were able to tailor the
electrical properties uf the system.

The scientists have also succeeded in
attaching the proteins to a range of solid
substrates, surh as gnld and silicon oxide.
type of bonding will be necessary in order to
build a protein chip. ({Extracted from
New Scientist, London. 18 May 1991, the weekly
review of science and technology)

This

Porous chips light up in colour

British researchers who last year coaxed
silicon semiconductor material to emit red light
by illuminating it with a green laser have now
extended their technique to produce orange. yellow
and green }ight.

They also believe that their so-called porous
silicon has emitted light when an electric current
was passed through it. This refinement is crucial
to the development of silicon light emitters on
chips which would allow fast optical communication
both on and between chips, as well as new types of
display, signal processors and optical computers.

The team from the electronics division of
Britain's Defence Research Agency in Malvern,
formeriy the Royal Signals and Radar
Establishment, led by Leigh Canham, announced its
results at a meeting of the Materials Research
Society in Anaheim, California. Two other groups,
one in the US and one in France, announced that
they had also succeeded in getting silicon to emit
ligh*, confirming the British results.

Silicon chips are becoming increasingly
crowded, causing bottlenecks when data are
transmitted along electrical connections. Optical
fibres or waveguides are faster and, because
optical signals do not interfere with each other,
many more signals can be sent down the same path.
Making the optical emitters, waveguides and
detector out of silicon would be ideal because
they could then be easily incnrporated onto the
same chip as the conventional circuits.

Researchers have made detectors and
waveguires from silicon before but silicon only
emits iight weakly in the infrared.

The British researchers began to solve the
problem last year, when they refined a technique
to etch away at the surface of a silicon wafer to
produce thin columns of silicon which measure just
micrometres tall and are less than 5 nanometres
arross (about 15,000 times as thin as a human
hair).

The British team now says 1t can convert at
least 1 per cent of inpul laser energy into red
tight, The French claim their device lasted
longer. The first devices produced at Malvern
began to decay after a few weeks, but the french
found that oxidizing the columns after etching
could extend the emitter's life to over a year.

For practical use, silicon light emitters
need to be powered by electrical current, but
making electrical contact to the tiny columns is
difficult. Both the British and French teams have
seen light when they passed currents through an
electrolyte solution into the silicon columns, but
other researchers warn that other processes could
have produced the light. (fxtracted from
New Scientist, London, 1B May 1991, the weekly
review of s~ience and technology)

jingle chip PC 1ikely to be sold this year

A single chip PC will go on sale by the end
of summer, based on microprocessors made by Chips
and Technologies.

The device will be bhased on the 3865X running
at 15 MHz and will be made using a BiCMOS process.
Its outputs will be able to drive about 25 mA,
enough to control an LCD and will cost about $50.

Chips and Technologies will not manufacture
the chips itself, because it has no wafer fab
facilities of its own. [t has been working with a
Silicon Valley partner, which has spare BiCMOS
capacity and the expertise in biopolar design
lacked by Chips. (Extracted from
Electronics Weekly, 15 May 1991)

Toshiba develops 3-D silicon chips

Japanese computer makers may soon be ahle to
use three-dimensional integrated circuits (ICs) in
their neural networks or real-time image
processing systems.

Researchers at Toshiba have developed an
experimental 3-D silicon IC which they claim
inrreases packing density and offers a fivefold
speed improvement over conventional chips.

The device integrates one millinn transistors
on five layers of single crystal thin film
siticon. A high-powered electroy beam was used to
melt polycrystalline silicon into a single crystal
structure.

This increases processing speed which is
further enhanced by 3-D interconnection hetween
the transistors using tungsten wiring through
holes which are etched in each of the insulated
silicon layers. (Source: Electronics Weekly,
15 May 1991)

Block erase chip released by Intel

Block erasable flash has been released by
Intel - a move which will boost the emerging flash
market. However the extra feature puts
30 per cent on the orice of a megabit chip.

The Intel 1 M-bit hlock erase chip has four
separately erasable segments. Two of these are
37 k-bits in size, one is 64 k-hits and the other
is B70 k~bits.

Intel calls the chip the 28FOMIBX. Tt is
designed for updatable BIOS (basic input/output
system) in personal! computers and updatable
firmware.

The idea behind the chip is to allow several
functions to be stored and changed on one chip.
For instance the 64 k-bit block could he used for
the hoot code, the B96 k-bit block for main
program code and the two 32 k-bhit blocks for




parametric data storage, diagnostic messages and
data or extensions of the boot code or program

code. (Source: Elegtronics Weekly, 15 May 1991)
Hitachi puts chip lggic in gear
Systems byilders will he able to program the

logic functions of chips by the end of this year.
A new range of devices, called I-ZTAT, has been
developed by Hitachi to allow engineers to
configure programmable devices more easily than
the gate-level devices available today.

The chips are designed to be able to emulate
devices such as timers. counters and
communications interfaces and controllers.

Hitachi has already produced samples of the
chips and shipped them tc beta site customers.
believes they will allow system makers to build
one motherboard for a range of products consisting
of the main processor, the [-Z1ATs and memory.

It

The customer can then use software to program
in the differences between the various products at
the end of the production line. (Source:
Electronics Weekly, 15 May 1591)

GaAs chips developed for AT&T

A pair cf gallium arsenide commuynication
chips with a data rate of 2.5 G-bits/s have been
developed for AT&T-Bell Laboratories by Vitesse
Semiconductor.

The devices aie multiple chip modules
implementing digital 16-channel multiplex/
demyltiplex functions. They are intended for use
by AT&T in high-speed transmission systems,
according to Vitesse sources.

The devices are packaged in a multi-chip
module developed by AT&T for high-speed
fibre-optic applications, and each chip dissipates
less than 1.5 W typically. A Vitesse spokesperson
would not describe the specifications or functions
further.

The devices have an unusual combination of
source-coupled FET logic (SCFL) and low power
direct-coupled FET Jogic (DCFL). They are
designed to interface with slower (MOS devices in
a system partitioned so that the high-speed
portions could be implemented in GaAs. (Source:
Electronics Weekly, 6 March 1991)

Low-power chip

US chip companies are designing special
tow-power semiconductors for use in portable
computers. One of the first rompanies to market
with very low-power chips is Latalyst
Semicondurtor whirh has begun sampling 1 k-bit
serial EEPROMs that need just a 2 V supply.

The chip uses just 1 milliamp during write
operations and 50 microamps during read
operations. Catalyst says it is also working on
1.2 VEFPROM. (Snurce: Electronics Weekly,

13 March 1991)

Supergongucting chip arrives

Silicon Valley-based company Corductus
that it has developed the most romplex
semiconductor device ever made (rom
high-temperature superconducting materials.

33y5

In rooperation with Lawrence | ivermore
Laboratory, Conductus has developed a highly

- 10 -

sensitive magnetometer. The device uses multiple
tayers ol superconducting materials. The company
says that the magnetometer is extremely sensitive
and can measure minute magnetic fields. The
device will be used in commerical products in
medical systems for measuring magnetic fields
generated by the human heart and brain.

The magnetometer is based on a chip
containing multiple Josephson junctions which are
the fastest possible computer logic switching
devices. The company says that a special
photolithographic process is used to manufacture
the chip. (Source: Elgctronics Weekly,

27 March 1991)

fast image-processing chip

Matsushita has made an opto-electronic chip,
which can do image processing much faster than
exist.ng circuits. It processes one frame of
256 pixels at a time, rather than one pirel at a
time.

The chip has 512 Togic units connected in
parallel, which can hancle 256-bit pairs
simcltaneously, one for each pixel of a frame.
uses exclusive-OR (XOR) uperatinons to compare
two input frames. Its output is a third frame.
Matsushita says an XOR operation takes about
10 ns, compared with 10 ns per pixel or 2,560 ns
for conventional circuit. (Source:

Electronics Weekly, 27 March 1991)

It

Chip_researchers put fine wires on wafer

Wires as fine as 0.05-micron arross have heen
made on a semiconductor wafer by a research team
from Tokyo

Integrated circuits are made on wafers by
transferring patterns to the wafer's surface.
Conventionally this is done by a photographic
process: wultraviolet light is shone through a
mask which contains the pattern, onto a
Vight-sensitive layer called photoresist.
Photoresist is a bit like varnish, and tends to
spread, so it cannot be used to define features
Tess than about 0.2-micron across.

The team f,-om Tokyo University of Agriculture
and Technology used amorphous molybdenum oxide
instead of photoresist. Instead of ultraviolet, a
forused beam of ions was directed at the oxide
layer. Where it hit the wafer, the axide was
crystallized. Then Lhe wafer was rinsed in an
alkaline solution and all the uncrystallized ovide
dissolved, leaving patterns just 0.05-micron wide.

Then the rnsearchers heated the patterns tn
drive of( the oxygen atoms in the oxide, leaving
molyhdenum wires. Molyhdenym has a much higher
melting point than the aluminium vsually used as
the metal in chips, and can withstand much more
aggressive subsequent processing. (Source:
Electronics Weekly, 27 March 1991)

Designer chips with built-in brain power

As neural networks are computatinnally
intensive, ronventional computers can sometimes
take days or even weeks to complete neural network
operations. In order to overrame these
Vimitations, a new generation of <pecial parallnl
computer - the neurocompuler - is being designed
and developed.

i one
It isg

The European Community Galatea projert
nf the most ambitious efforts in this area.
a collaboration between many institutions,




including University College London, Thomson,
Siemens and Philips. [t aims to build a complete
neurocomput ing svstem with comprehensive software
and hardware environments. This work is likely to
form the basis for future European standards in
these technologies.

Neural networks are computing structures
inspired by the arrangement and function of real
neurons in the brain. They are composed of many
parallel, interconnected computing units. €ach of
these performs a few simple operations and
commynicates the results to its neighbouring units.

The current practice in implementing neural
networks is to simulate the parallelism on common
serial computers. This typically means using the
elements of an array to correspond to the units of
a neural network. As operations on a single unit
have to be performed many thousands of times, it
takes a long time to train these networks, hence
the need for para’lel hardware.

When using neural networks to solve problems,
programming in the conventional sense is minimal.
Only the configuring of the network requires
programming, which itseif can be quite simple.
Once a network is set up, it Tearns how to do the
required ccmputations after being presented with a
number of examples of the task to be performed.
This contrasts with the tedious task of
programming parallel multiple instruction multiple
data machines where specific instructions for
different tasks must be specified in detail.

The processing strategies of neural networks
mirror the operation of the ultimate parallel
computer, the brain.

The primary aim of the Galatea project is to
build truly parallel computers geared towards
brain-like operations. It is a three-year
project, due to finish in 1993 and aims to produce
software and hardware to help in the whole neyral
network life cycle, starting from the design of
networks, through training and debugging, to the
construction of special silticon chips.

In building these new parallel computers, the
designers exploit the fact that neurons only have
to perform a limited number of operations. The
final neurocomputers will not be general purpose
as are other conventional parallel computers but,
nevertheless, they shculd excel in a variety of
pattern recognition tasks.

There are three main streams of the G2 atea
project: software environments, hardware
environments and applications. The software
environment is a successor tn a previous EC neural
computing project known as P gmalion.

One of the main components of the software
environment is a library of neural network
algorithms. This library contains most of the
commonly used algorithms including
back-propagation, Kohoren nets and Boltzmann
machines.

The software environment also contains a
high-level language called M, an object-oriented
language based on (++. MNetworks which are
sperified in N are then compiled into another
intermediate language. [t is the primitives of
this intermediate lanquage that are executed by
the parallel hardware. The software environment
also provides a comprehensive set of qraphical

B

tools to aid the debugging and coatrol of neural
networks. This system, which is X/Windows-based,
allows the manager to zoom into units and display
their values and inner functioning.

Configuring neural networks is still very
muych a black art. There are still no clear
criteria to decide the number of units and
functions required for a particular task. These
graphical interfaces are designed to help a user
experiment with configurations until a successful
arrangement is found.

The overall hardware architecture of Galatea
is composed of many virtval machines connected by
a common communications interface. The IEEE
standard, futurebus, is a possible candidate.

The implementation of this hardware as an
open system also a’lows the easy integration of
non-neural hardware.

Within each subsystem there will be many
chips that perform the numerous computations in
parallel.

The Galatea team is considering using a
variety of chips in the final system. Candidates
include Siemens' and Philips®' neural processors
which perform fast matrix calculations.

Another type of chip being considered is the
neural RISC processor. This chip, developed at
UCL, has a limited instruction set which can carry
out the typical operations of an artificial neuron.

The final route to neural chips is more
exotic. This involves the production of real
siticon analogues of neural networks. That is,
after a neural network has been designed and it
functions properly, it will be transformed into a
silicon chip.

After a neural network is specified in N, it
will be trained and tested with the help of
graphical tools. The speciiication of the network
in N is then compiled to an intermediate language,
which is then compiled to a hardware description
language such as VHOL, another I[EEE standard.

This hardware description is then optimized and
finally a silicon chip containing the neural
network is produced.

This silicon compilation proress is experted
not only to produre special neurochips for large
neurocomputers, but will also allow the
possibility of producing custom-designed neural
systems for a variety of industrial tasks.

The applications stream of the Galatea
project is focusing on the area of visual pattern
recognition. One main application being developed
is optical character recoanition. It is hoped
that fast neural networks implemented in hardware
will pvercome the limitations of current systems
which perform poorly when dealing with handwritten
rharacters. Other application areas being
considered include the automatic. inspection of
printed circuit boards and the grading of nranges
depending on their surface characteristics.

Once the Galatea system is in full operation,
the cost of producing dedicated neurochips for a
particular task may be quite low. It is a streng
possibility that many such chips may find their
way into consumer products. (Source: C(ompyting,
9 May 1991)




Prograsmable slave card

NASA says it has developed a bus-prograsmable
slave card (BSC) that can be reprogrammed to carry
out various bus functions and could be useful in
commercial applications.

The BSC uses tristate, high density circuits
and EEP ROMs to configure its functions for 2
variety of operati_ns. Use of the BSC may do away
with certain add-on cards in personal computers
and other systems products.

for example, the BSC can be programmed to run
analogue-to-digital conversion and also RS232
communication. The host computer can reprogram
the BSC [or different functions. NASA is willing
to license its technology toc other companies.
(Source: Electronics Weekly, 6 March 1991)

New_barcode

There are moves to develop the barcode so
that it can carry much more information. Symbol
Technologies, of Bohemia, New York, is hoping to
get its two-dimensional barcode - vhich is read up
and down as well as from side to side - accepted
as an international standard. One advantage of
the Symbol code is that it can be read using the
scanning equipment already in use - only the
de-coding software has to be changed. The new
symbology. dubbed POF 417, could carry more than
1,000 characters per square inch - compared with
today's barcodes which contain less than
20 characters.

This would make the new code ideal in
transportation and shipping, where one symbol
could contain information on the contents, source
and destination of a product. (Extracted from
Financial Times, 15 February 1991)

Diodes_are forever

Materials scientists in the US have recently
reported a promising step towards using thin
diamond films to make faster and more durable
electronic chips.

Thin films of diamond are mostly made by
vaporizing hydrocarbons to leave their constituent
carbon atoms on heated surfaces - a process called
chemical vapour deposition. But, having grown
from several initial cyrstallites, the films
produced are not continuous crystals. The
resulting discontinuities mean the tilims cannot
hold charge~carrying ions in an electronically
useful way.

However, a new way to make defect~free films
has now been reported by Jagdish Narayan and
Vijay Godboie at North Carolina State University
and Clark White at Oak Ridge National Laboratory.
They bombarded copper with carbon ions and then
used laser pulses to melt and resolidify the
surface. The implanted carbon ions collected in
the liquid metal layer during the melting phase,
and formed a continuous crystalline film 500 A
thick on the surface when it resolidified.

The method is not yet applicable on a
commercial scale, but it opens up the way for
making hardier transistors, more compact
electronic chips, and faster computers. (Source:
Chemistry and Indystry. 6 May 1991)

Fujitsu (Tokyo, Japan} has produced a diode
using a tunnel junction effect, operating on a
current of 3 few mV, less than 10 per cent of
conventional diode requirements. The device has a
substrate of strontium titanate doped with
niobium, an insulating silicon tayer and a niobium
film. The diode can be connected to a high-speed
Josephsan junction and will function in a range of
a few mV to several tenths of mV, with a
current-voltage characteristir 10 times more
effective than p-n type jurction devices. The new
diode works at 4.2 K (-269°C), with another
version using yttrium operable at 77K (-196°C).
(Extracted from New Technology Japan,

February 1991)

New class_of transistor

International Business Machines and the
Massachusetts Institute of Technology are jointly
developing a new class of transistor that turns on
or off using the power of a single electron. The
new transistors are made in layers of gallium
arsenide, aluminium arsenide and gallium arsenide
with a conductive metallic layer on top.
Impyrities in the gallium layers provide a snurce
of electrons. The new transistors presently
operate only at temperatures approaching
absolute 0. In order to create the binary
messages of computing, conventional transistors
require currents that are many times more
massive. (Extracted from New York Times,

17 February 1991)

Bundle of tubes brings_X-rays_into focus

Two physicists, one American and one Soviet,
have developed a revolutionary technology for
focusing X-rays, which could have spectacular
applications in medicine, computer chip
manufacture, materials analysis and astronomy.

The new "lens" is actually a bundle of up to
several million hollow glass capillary tubes that
guide the X-rays and focus them to a -~orverging
beam or parallel beams. The technique is the
result of 20 years of collaboration between
Walter Gibson of the State University of New York
at Albany, and Muradin Kumakhov of the Kurchatov
Institute of Atomic Energy in Moscow. The two
have formed a partnership to continue research and
?ave also created a company to commercialize the

ens.

Scienticsts have long known, says Gibson, that
X-rays can be reflected off solid, smooth surfares
if they strike them at a very low angle. An X-ray
can thus be guided down a hollow glass tube. 8ut
Kumakhov, Gibson says, was the first to suggest
shrinking the size of the capillaries - from
0.2 millimetres to 70 nanometres - and bundling
them together to produce beams.

The "Kumakhov lens", as Gihson has dubbed the
device, can focus extremely high densities of
X-rays onto small spots. Gibson predicts that
this will make it possible for radiologists to
direct radiation precisely onto tumours, while
avoiding healthy tissue. The new lenses have
already "achieved spot sizes as small as
30 micrometres, with X-ray intensities in the spot
up to 10,000 times as high as can bho obtained
without the lens", Gibson says.
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Tightly focused beams of X-rays may also
change the chip-making business. All present-day
chips are made using optical lithography, in which
visible 1ight is beamed onto silicon through holes
in masks. JSince X-rays have a much shorter
wavelength than light, they are theoretically
capable of creating much smaller features on
chips. X-vay lithography could pack many more
circuits on each sificon wafer, meaning smaller,
more powerful chips. Up until now, however,
dispersion has made it impossible to get encugh
X-rays to the chip without using a synchrotron.
Synchrotrons produce intense beams, but cost as
much as $50 miilion each. The new lenses ought tc
make X-ray lithography possible with conventional
sources, Gibson says. ([This first appeared in
New Scientist, London. 20 April 1991, the weekly
review of science and technology.)

Transistor speeds through vacuum

The principles of thte vacuum tube have been
borrowed by Mitsubishi for a transistor whose
switching time is 0.5 ps, or half a
million-mitlionth of a second.

The transistor has 3 needie-shaped
field-emission type emitter (the cathode). The
electrons it generates pass to a collector
(the anode) and their flow is controlled by a gate.

Mitsubishi says the high speed is due to the
electrons travelling through a vacuum instead of a
semiconductor.

2 superconductor/insulator/superconductor
tunnel junction is used as the cathode.
Metal/insulator/metal cathodes ran be damaged by
current heating, but superconductors have no
resistance so are immune from this.

So far Mitsubishi has only simulated its
design, predicting that an emitler voltage of 1V
would allow 0.2 mA to pass throuyh the collector.
(Source: Electronics Weekly. 3 April 1991)

US 'memory cube' stores data in 3D

fwo groups of US scientists have revealed new
types of materials that will allow future computer
systems to store data in three dimensions.

Scientists at the University of California at
Irvine, say they have developed a prototype
‘memory rube' that could store as much as one
trillion bits of data or about the same as 3,000
10 Mbyte hard drives. The memory cube relies on
the properties of a new type of piastic which
changes state when illuminated by two intersecting
lasers.

IAM scientists say they have discovered a
polymer that has promising data storage properties
and can store 100 million bits of data in a spot
the size of a pin head. The polymer, made of
epoxy and an organic material used in copiers, has
properties normally associated with expensive
crystal materials.

Technique to store data on a crystal

A technique to store data on the surface of a
rrystal has bheen developed by Harald Furhs of
BASF's Polymer Research Laboratory and
Thomas Schimmel of the University of Beirut. The
tip of a scanning tunneling microscope (STM) is

positioned about one millionth of a millimetre
aw3dy from the surface of tungsten diselenide. A
veltage across the gap in alternating bursts can
rearrange the atoms on the crystal surface. The
triangles created in this way on the surfare
remained intact for at least two days. Earh
trimer can be produced in a few milli-seconds, and
each can be erased. (Source: Electronics Weekly,
8 May 1991)

By contrast, a technique to use STM at [BM by
moving xenon atoms on the surface of a nickel
crystal requires a great deal of time. (Extracted
from New Scientist, 16 February 1991)

Hew process for_laser production

IBM's research laboratory in Zurich,
Switzerland. has developed a low-cost,
mass-production process for producing up to 20,000
diode lasers on 3 5 ¢m diameter semiconductor
wafer. The breakthrough will allow electronics
manufarturers to mass-produce inexpensive lasers
for (D players, laser printers, fibre-optic data
transmission systems, etc., for the first time.
[t could also make absorption- and fluorescence-
based chemical detection instruments cheaper. The
technology to produce diode lasers similar to the
way that chips are made might dramatically lower
the costs of lasers. The researchers formed the
divect band-gap junctions and optical resonators
of the lasers by depositing layers of aluminum
gallium arsenide epitaxially onto gallium arsenide
wafers. Reactive ion-beam etching was used to cut
trenches 400-800 microns long and 5-6 microns deep
through lithographic resists, which were coated
with a semitransparent reflective material to
create a mirrored surface. The technique might
eventually be used to link lasers with other
components on optoelectronic chips to transmit and
process data. (Extracted from Chemical and
Engineering News, pp. 5 and 6. 11 February 1991)

Toshiba laser has the power

Researchers in Japan claim to have made a
diode laser with the most powerful beam in the
world. The devire, made at Toshiba's R&U
Taboratories, emits 106 mW of 690 nm red light at
room temperature.

Last year, Toshiba's engineers developed a
technique for stopping energy leaking out of the
active part of the diode into the surrounding
material. They have already started to make
commercial devices using the technology to reduce
the wavelength of the light emitted.

The new device, made using the same
techniques, should eventually be used in optical
storage systems like C(D-ROMs. As well as being
more powerful than normal diode lasers, it has a
shorter wavelenath than those now used in (D
players. This helps to park data more densely
onto disks. (Source: Electronics Weekly,

10 April 1991)

Mitsubishi claims "biggest storage”

The industry’s biggest storage card yet -
12 Mbyte - which is qgetting near to the storage
rapabilities of the average P('s hard disk is
being sampled by Mitsubishi.

The card is made using 24 4 Mbit DRAM chips
using a TSOP parkage. A battery is packaged with




the chips to keep the memories intact and
refreshed.

The company has also developed a £ Mbyte card
made up of 16 1 Mbit flash EEP ROMs which are
non-volatile so do not need a battery to retain
their data storage.

Mitsuhishi's aggressive moves in memory cards
are opening up a market dominated by Intel and its
partner Fujitsu. Mitsubishi has not discussed
pricing but it is believed to be considering
bringing down the apparently excessive ratio of
chip cost to card cost which is currently running
at a factor of 5. (Source: Electronics Weekly.
27 March 1991)

Gate array first

Mitsubishi claims that it will start
producing the world’'s largest gate arrays in the
next few months. [ts M60080 devices have
400.000 gates in a 576-pin package.

Chips are »ade using a 0.8 ym CMOS process
with three layers of metal interconnections. The
company. which has patented the gate isolation
technology used in the device, believes the gate
delay will be as low as 125 picoseconds.

Mitsubishi's arrays will be sold in tape
carrier packages (TCP) that allow the lead pitch
to be cut to 0.25 mm, half the length used with
tape automated bonding housing. (Source:
Electronics Weekly, 13 March 1991)

First in voice traffic

A Californian company has claimed a world
first in being able to provide up to eight
high-quality voice, data or fax channels on a
single 64 Kbit per second circuit.

Pacific Communication Sciences of San Diego
says the ability to send faxes transparently
arross compressed voice channels will stimulate
demand for the relatively low cost 64 Kbit lines.

The company has launched its Clarity
Series (58000 voice/data multiplexer based on a
new compression algorithm developed and patented
by PCSI.

PCST incorporates an adaptive tran<sform
coding (ATC) technique that digitizes and
rompresses vnice traffic.

The two major benefits are said to be
providing voice quality equal to that found on
long distance calls and enabling the compressed
voice channel to be used for fax and data
transmission. [t is the latter point that is
claimed to be unique to the industry. (Source:
Computer Weekly, 21 March 1991)

Superconductor-based magnetic detector

A maqgnetometer based on high-temperature
superronductors has heen dnveloped by researchers
at lawrence Berkeley labhnratory; the liniversity of
California, Berkeley; and Condurtus Inc.,
Sunnyvale, California. Potential applications for
the device include laboratory instrumentation,
geophysical surveying, non-destructive testing,
and non-invasive detertion of magnetic siqnals
from the human heart and brain. The magnetometer
rontains a superconducting quantum interterence
device (SQUID) and a superconducting flux

transformer chip. The SQUID, a thin-film loop of
yttrium-barium-copper oxide (YBCO) high-
temperature superconductor, produces voltage
signals in response to magnetic fields. The
transformer chip, consisting ol an insulating
layer of strontium titanate between two YBCO
Tayers, boosts these voltage signals by a factor
of 80, increasing the sensitivity of the
magnetometer. (Source: Chezmical _and Engineering
News. p. 45. 8 April 1991

Bell research

Researchers at Bell Communications Research
say that they have made a breakthrough in
superconducting materials that will lead to more
reliable superconductor-based semiconductors.

The researchers say that they have made high-
temperature superconductors in which the atoms of
the conductor are aligned to make it ea-‘er for
electricity to flow without heating up the
material too much. This new process makes it
easier to use high-temperature superconductors in
integrated circuits since the flow of electrons
can be better controlled. (Source: Electronics
Weekly, 15 Hay 1991)

Superconductor_uses near commercialization

Various uses for high-temperature
superconductors are nearing commercialization.
Several entities have heen developing uses for the
present generation of high-temperature
superconductors, instead of focusing on develnping
higher-capacity materials. Uses for the present
generation offer benefits that are seen as heing
put to use in the next few years. Superconducting
devices for communications, radar, guidance and
control have possibilities to enhance efficiency
and performance, while cutting size. Giant
magnets and motors produced from high-temperature
superconductors are not expected to be available
for some time, but some simpler products have been
developed and show commercial possibilities.

February 1991)

Supercondyctor lattice carries cyrrent at
right angles

A layered superconductor lattice that carries
current at right angles to the film has been
developed in research by Theodore H. Geballe,
Chang-Beom Eom and others at Stanford University.
The lattice consists of 400 alternating layers,
each 12-A thick, of the insulator praseodymium
analog, PrBayCus0y, and the superconductor
yttrium-barrium-copper oxide, Yﬂaw(u;O . A
sputtering process was used to al erha(e the
layers of material on a substrate. The
copper-oxygers complexes in the layers orient on
the a-axis, allowing current to move to the film
surface. Standard supercondurtive lattices move
rurrent along the c-axis, or to the [ilm edges.
The a-axis orientation of the Stanford
superconductor lattice permits electrical
connections to he made to the film surface. Rell
(ommunicatinns Research (Red Bank, MNJ) i< also
working on a right-angle nriented superrondurtor
film via laser disposition technology rather than
the sputtering process. (Extracted from Chemical
and Engineering News, p. 6, 18 February 1991),

Aluminium solves ygate delay snag

Hitachi claims to have solved the major
problems associated with making the thin film




transistors (TFTs) which control the pixels in
large liquid crystal display (LCD) panels.

Instead of using chromium for the TFT gate
contacts and wiring on the pane!, Hitachi has used
aluminium. This has reduced one problem, the gate
delay. It is caused by the gate taking a finite
time to switch. The delay of the new gate is a
third of that of a conventional TFT, allowing
larger panel displays to be made.

The gate is covered by a double insulating
film of alumina and silicon nitride. which the
company claims has 3 sixth of the number of
defects suffered by single films. and a fifth as
many short circuits - solving another major
problem of LCD panels.

Hitachi plans to use this techaology ir a
30 in. high definition TV screen and a 40 in.
normal TV screen. (Source: Electronics Weekly,
3 April 1991)

Mew material with improved transmission
properties

Mat<ushita Electric Industrial and Miyazaxi
Matsushita Electric have jointly produced an
advanced dielectric ceramic material with improved
microwave transmission properties. The material
was made by a nanopowder process for homogeneous
mixing and a liquid phase sintering rrocess for
fine structure control. 1t displays a Q-value of
35,000 at 11 GHz and almost 20,000 at 20 GHz,
about 2 times better than conventional dielectric
ceramics. The material will be used to make
resonators for transmitting and receiving systems
for microwave satellite communications. The
improved properties of the ceramic will allow
better transmission quality and use of a larger
number of channels in the limited bandwidth.
(Extracted from New Technology Japan,

February 1991)

Fastest Jaser light pyises

Scientists at AT&T Bell Laboratories Inc.
have set semiconductor laser records by generating
the world's shortest and fastest light pulses with
3 monolithic semiconductor laser. The
colliding-pulse mode-locked laser generates
350 billion light pulses a second, each shorter
than a trillionth of a second. By comparison, the
fastest commercial lightwave system available
today launches pulses down a fibre at about
two-and-a-half billion pulses a second. The new
laser is said to be the world's fastest laser of
its type and is the first step in creating a
system that can send data at 350 gigabits per
second. [f this new laser were used in a
comparably fast communications system or fibre
optic network, the text of a library of
1.2 million books could be transmitted in one
minute, (Extracted from Communication Week,

4 February 1991)

"Mo threshold" laser

NEC has developed a laser that uses a low
threshold ol power, according to NEC. The
"no threshold” laser could be used for high-grade
optical communications equipment and optical
computers. The laser emits yellow-green light
with 3 560 nanometre-long oscillation wave. As
the light source heromes stronger, the laser
oscillates stronger beams. Fven when no threshold
Tevel oxists, the laser generates a heam due tn
its microscnpic resonators. (Extracted from Japan
Economic Journal, 9 Febroary 1991)
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Transputer learns to_soeak to_industry
The second generation of the inngvative
British-designed computer microprocesssor known as
the transputer with improvements which its makers
hope will make it more popular with industry has
been produced. One of the transputer's main
advantages is that it has in-built communications
so that the chips can be easily bolted together
for parallel processing. FParallel computers rely
on a number of processors working on tasks
simultaneously rather than a single fast processor.

The new generation, called 79000, is faster.
has better communicatios and is also accessible
to a greater range of languages. Earlier versions
relied on a specialist computer language. Occam,
which tended to make them unpopuiar with industry.

These improvements cnme from investment by
the French/Italian computer company SGS-Thomson
Hicroelectronics. The company stepped in to buy
up the transyuter's manufacturer Inmos in 19893,
SGS-Thomson is Europe’s second largest and the
world's twelfth largest chip manufacturer.

Further support has come from the E' ropean
Commission's ESPRIT project for basic research in
information techrology, which supports work in
55 universities on parallel processing that
focuses on the transputer. PFParts of the new T9000
and its associated C104 communications chip have
come directly out of €SPRIT projects. (This first
appeared in New Scientist, London. 27 April 1991,
the weekly review of science and technology.)

Ring-bound computer will take down a note

A tiny computer that understands handwriting
has been developed. The computer masquerades as a
personal organizer, complete with leather case and
binder rings, which can still carry paper diaries,
maps, address books and all the usual necessities.

The Refalo computer, from the Japanese
company Kyocera, has a new kind of keyboard which
simply clips into the binder with no electrical
connection to the computer and also has a display
screen you can write on. Data i3 stored on
solid-state memory cards.

The software is compatible with MS-D0OS, so
data can be taken from the Refalo into a larger
personal computer 3t home or in the offire. The
design of the Refalo includes 32 patented conrepts.

The computer’'s liquid crystal screern measures
7 by 9.5 centimetres and is roated with a
pressure-sensitive layer. This layer is made
using a technique known as chip-on-glass, where
the layers of silicon needed to make an inteqrated
circuit are deposited on a sheet of glass rather
than a metal substrate, producing a transparent
ckip. In this case the technique is used to
deposit a pressure-sensitive chip on the surface
of the screen, giving much higher resniution than
conventional tourh-sensitive srreens,

With a small blunt stylus, which incorporates
a spring to ensure that the plastic coating on the
s.reen 1s not damaged. the user can contral the
functions of the computer and call up a scheduler
or telephone dirertory. The resolution of the
touch-sensitive surface is fine enough for it to
map movement of the stylus directly anto each of
the 76.800 dots in the display.

When rhararters are handwritten at the hottom
aof the <creen, the romputer displays its




interpretation of them at the top. Tfhe company
will produce different versions for different
European markets as handwriting differs from
country to country.

Characters have to be drawn une at a time for
the computer to recognize them as letters, but
short handwritten notes can be stored as graphic
images and printed later.

The removable keyt 'avd - which is
4 millimetres thick - c.ips into the binder just
like a sheet of paper. There is no direct contact
with the "cover" which holds all the electronics.
The keyboard sends signals to the computer by
electromagnetic induction, with the two central
binder rings acting as detectors. The Refalo will
be on sale later this year costing under $1000.
(This first appeared i1a New Scientist, London,
4 May 1991, the weekly review of science and
technology.)

fast logic

Toshiba says it has developed the world's
fastest BiCMOS logic devices. The chips have a
propagation delay of 3 ns and can drive 64 mA of
output current. The 74 ABT chips use CMOS
transistors for input and logic control and
biponlar elements in the output sections.
(Source: Electronics Weekly, 24 April 1991)

Two supercompyters linked

The Pittsburgh Supercomputing Center has
created the first high-speed data Tink between a
Cray Y-MP and a massively parallel Connection
Machine (CM-2}, supercomputers of radically
different design. The link, which can transfer
data at rates approaching | gigabit per second,
makes it possible to distribute tasks between the
two supercomputers according to what each does
best. Other problems that could benefit from the
high-speed link include air pollution modelling,
DNA and protein-sequence analysis, and molecular
dynamics calculations. (Extracted from Chemigal
and Engineering News, p. 20, 25 February 1991)

High-temperature superconducting transistor

A superconducting transistor developed by
srientists and engineers at Sandia Mationa)
Laboratories and the University of Wisconsin,
Madison, is currently being used to create a whole
new family of electronics, which has the potr tial
for integration with existing semiconductor and
low-temperature superconductor electronics.

Nevices based on high-temperature
superconducting materials hold promice for higher
speeds, reduced noise, low loss and high
efficiency for a whole variety of applications in
communication and signal processing.

The transistor has heen named the
superconducting flux flow transistor (SFFT) and
Sandia scientists say it is the superconducting
analogue of the field effect transistor (fet).
is also claimed to be the first transistor made
entirely from the new high-temperature
supercondurting material. (Passive devices -
inductors and some microwave components such as
filters and delay lines - have recently been made
elsewhere from the new materials and are now
rommercially available.)

It
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The SFFTs consist of parallel weak
superconducting links about 10 ym long (about a3
tenth the thickness of a sheet of paper)
separating two pieces of superconductor, and a
coantrol line to provide a local magnetic field.
(Extracted from Electronics World and Wireless
World. February 1991)

How optical discs feel the sgueeze

Sony, the Japanese electronics company,
appears to have found a way to squeeze more
information ontn an optical disc than is possible
with optics alone. Sony acknowledges that its
technique can be used to enhance the performance
of a new recording system, called Mini Disc, that
it has been showing to prospective licensees for
the past year.

Mini Disc is a magneto-optical disc,
different from conventional optical (Ds, and users
can make and erase their own reccrdings on it. In
its first version, Mini Disc achieved a long
playing time from a small disc by compromising
sound quality. The new technique enables Sony to
offer Mini Disc for a wide range of applications
such 3s recording computer data, video pictures
and either professional or domestic-quality sound.

Sony's new technique, called thermal eclipse
reading but referred to as IRISTER, increases the
storace capacity of an optical disc by six times
using a3 conventional solid-state infrared laser
and miniature focusing lens. When solid-state
bive lasers become commercially available, it is
estimated that IRISTER will increase the storage
density by up to 20 times what it is today.
(Extracted from New Scientis*:, London,

9 March 1991, the weekly review of science and
technology)

Hybrid switch speeds data on its way ...
A switch for fibre-optic communications
networks which switches data in optical form may
soon let optical fibres come nearer to fulfilling
their potential for carrying huge amounts of data

over great distances at lightning speed.

A single optical fibre has the potential to
transfer an amount of information equivalent to
the contents of a medium-sized city library in
one second, says Rod Tucker, head of the Photonics
Research Laboratory at the University of
Melbourne, where the hybrid switch was developed.
This potential has remained untapped because the
optical information had to be converted to
electrical information and processed electrically
at many places along the way.

Tucker's team claims that their development
is the first switch to allow packets of data to
remain in optical form all through a switrhed
communication network.

The team announced improvements that allowed
them to handle data travelling down a fibre at a
rate of 1.2 gigabits/s, the equivalent of 120,000
typewritten pages every second.

The switch relies on a technique known as
packet switching. Information is split into
individual packets of data for transmission and
earh packet carries an address to identify its
destination. All the packets are then sent




independently through the communications network
to their destination, where the original
information is reassembleo as the packets arrive.

Switches are necessary at each branch point
in the network. A% present, the only available
switches are electronic. In order to use packet
switching technology in a fibre-optic network, the
Tight pulses have to be transformed into an
electrical signal at each switch so that the
address can be read.

The data is then converted back into optical
form using 3 las2r and continues its journey. The
rate at which the electronics can carry out
switching operations is much slower than the rate
data can pass throuah the fibres, so the switches
slow transmission.

In the new switch only the address
information is converted to electronic form. As
the signal reaches the switch a passive optical
splitter separates off 10 per cent of the
"brightness” of the signal to an optical detector
which converts it into an electrical signal. The
address of the signal is then decoded and the rest
of the data is ignored.

The address information is then used to set
the state of a lithium niobate optical switch.
This switch sends the remaining 90 per cent of the
optical signal in the fibre in the correct
direction without having to convert it to
electrical form.

The protutype has two states: either the
Tight signals can pass directly through the
crystal or their path can be switched across the
crystal to a secord vutput.

But as the speed of the electronics is
slower than that cf the optical signal, the
latter must be delayed to give the electronics
time to read the address and set the switch.
team uses a coil of optical fibre to delay the
signal for the necessary few nanoseconds. At
the speed of light, 0.25 metres of fibre are
needed to delay the optical signal for one
nanosecond.

The

Although the address of the packet must be at
a rate the electronics can handle, the useful
information in the packet, known as the payload,
is not processed electronically, so it can be at a
much higher data rate than the address.

In the Melbourne team's prototype system,
each bit in the address is represented by
esight bits at the data rate of the payload. This
allows them to send the payload at the data rate
of 1.2 gigabits/s while the address remains at
155 meqgabits/s, a rate the electronics can easily
handle.

Despite its advantages, the new switch is
still only a half-way house to an all-optical
system. Such 3 system would use optical switches
to form optical logic devices which carry out the
comouting functions necessary to read the address
and direct the signal using only light. These
lcgic devices are exceptionally fast and are
expected to he abhle to switch signals in
picoseconds rather than the nanoseconds of the
Melhourne switch. (This first appeared in New
Scientist, london, 16 March 19 the weekly
review of science and technoiogy.)
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III. MARKET TRENDS AND COMPANY NEWS

Market trends

What the 1990s will look }ike

The Economist Intelligence Unit of London, in
a study of strategies of 30 major international
companies, has come up with 12 major trends
affecting the electronics industry's development
in the 1990s. They are:

Computers and peripherals will continue to
account for a third of the output.

Demand for soft~xare and systems
engineering skills will grow.

Demand for telecom equipment will grow
steadily.

World semiconductor markets will increase
fourfold. Key areas: memory, ASICs.

Component sizes will continue to shrink.

HDTV will arrive by 1995 — but with three
different standards.

Optoelectronics will see major advances.

Government R&D support will move to
non-military or dual-purpose areas.

Governments will become more sensitive to
foreign acquisitions of high-tech
companies.

Electronic component counts in autos will
double.

The trend towards strategic alliances will
continue.

Growing overseas production by Japanese
companies will reduce Japan's trade
surplus with the United States and Western
Europe.

(Source: Electronics, March 1991)

Fyture trends_in_compyting

This report is a slightly modified excerpt
from an article by Geoff Manning which recently
appeared in JFIT News, No. 16, September 1990.
The JFIT Mews is the official newsletter of Joint
Framework for Information Technology, and is
published by the Institution of Electrical
Engineers, a Britich equivalent of IEEE. The
Joint Framework for [rformation Technology is a
collaborative effort between the Department of
Trade and Industry and the Science and Engineering
Research Council in the United Kingdom,

Geoff Manning, who has been a3 physicist for
10 years, a computer user for 35 years, and a
businessman at Active Memory Technology for the
last four years, has the following observations on
future trends in computing:

- Future high-performance computer systems
will use farge numbers of proressors (up
to a million ran be seriously
contemplated) working efficiently on a
single problem.




Development of state-of-the-art computer
hardvare s dominatad by two
technolegies - VLSI and packaging.
also believe that the feasibility of
wafer-scale integration technologies for
massively parallel systems will be
demonstrated in this decade.)

(1

VLSI's great strength is the replication
of simple units in large numbers at low
cost and high reliability.

Packaging developments will decrease the
volume of computer systems by one or two
orders ol magnitude. Progress in
multichip module packaging and (MOS
technologies will soon result in the
following remarkable figures: 30 MFLOPs
per cub’c inch or 2 GFHLOPs per litre.

7 MFLOPs per watt, $350 per MFLUP

{32 bit), S10 per MIP (8 bit) (the last
figqure is already lower according to my
estimates).

A high range of tasks needs the highest
possible compute power, but the systems
used must be deployable and affordable.

Most computer-intersive problems are
inherently parallel, and a large subset i
data parallel.

Dominant problem in the use of parallel
systemz is the production of software;
ease of use will determine which systems
sell. (I might add a modifier:
production of reliable software.)

Development of algorithms and application
technigues for parallel systems is a
crucial research task. We must undo

35 years of forcing parallel probliems anto
serial hardware.

Future general-purpose computer systems
will be heteroarchitectures with
specialist units for different tasks.

In a nutshell, hardware will progress and
technology-driven advances will continue. The
world needs a breakthrouah in software. Some
credible elfarts are under way. (Source:
European Science News, January 1991)

Software firms cash in gn downsizing trend

Software development product suppliers are
hooming despite the recession because of a user
trend towards downsizing mainframe applications.

Cognos. Information Builders and Micrn Forus
have all reported growth rates of over 20 pesr cent
in their last financial year. The growth rates
contrast with software and services companies,
surh as Logira and SO-Sciron, which have published
disappointing profits or large losses.

Users are downsizing mainframe applications
tn PCs or workstations or Incal area network:
and a similar trend towards thmix is expected this
year. OF managers can invest in P(s and see
rnst savinas quicker than investment in new
mainframes.

The trend is a warning for software suppliers
not adapting to user interest in downsizing,
(Source: Computer Weekly, 18 April 1991)
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The gallium 3rsenide forecast: it is still a

mixed bag

Gallium arsenide may someday become a
mainstream semiconductor material. However,
signals from the industry indicate otherwise,
confirming that most industry analysts are right
when they maintair that GaAs, like silicon
emitter—coupled logic, will always be limited to a
high-pertormance niche.

The latest sigrals are mixed. Even as one
manufacturer reported its first profitable year,
twn others decided to merge. TriQuint
Semiconductor Inc. o! Beaverton, Ore.. and GigaBit
Logic Inc. of Mewbury Park, Calif.. have merged
under the TriQuint name. The new company becomes
the biggest in the GaAs business. !Source:
Electronics, Harch 1991)

Report forecasts £6 billion IT market in East
Europe

Eastern Furope could offer a £6 hillion
market for romputers and associated equipment in
1993, but firms hoping to cash in on the bonanza
may face a Tong haul, accordine to a report by
Frost and Sullivan.

The report says the information technoloay
market in former Comecon countries will be worth
between $3.8 billion and $5.9 bhillion in twn
years' time, up from avound $1.68 billion in 1970,

Personal computers are forerast tn be the
most sought after items initially, but later lniv
systems will do well.

Only in east Germany will there be a
substantial market for mainframes, the report
predicts.

East Germany is expected to account for
almost half of all shipments during the new few
years, hut markets in Pgland and Czachnslovakia
are also forecast to he strong, with sales ir 1993
of $719 million and $569 million respecrtively.
(Source: Electronics Weekly, 15 May 1991)

Printed circuit boards to boom

The world-wide market for printed rircuit
boards will reach $13.5 billion in 1970 and arow
to $31.9 billion by the year 2000. acrnrding to
Business Communications (o. (RLC; Morwalk, K (T).
Multilayered printed circuit boards will arow
particrularly fast, say< B((, expanding at 11 per
rent per year, to a $6.1 billinn per year market
by the year 2000. BCC points tn increased
interest in new plastic high-density materials for
use in vircuit boards. BCC also says that while
rpoxy remains dominant as a substrate material, a
variety of other materials, including polymers,
are being developed in efforts to improve
electrical, mechanical, and thermal properties,
(Source: Chemical Week, 2/9 January 1991)

US spending on software to increase

s
Iese on
budqgets.

users are spending mores on softwars and
hardware upgrades as they rethink their [T

A survey of big IS companirs by Sentry Marbet
Research repuorts that US businesses; plan to spend
more than $30 billion on soltware in 1991, a
1% per cent increase over 1990.




Damian Rinaldis. of Sentry, said the jump in
sottware <ales was mainly due te the migration of
older hardware technologies Lo new (lient server
svstems.

He said demand tor snttware tools was alse
arawing.  “On every markine size the higgest
arowth area «ill be in *ools that allow users o
proaramme their own solution<. These tools will
be applied tn problems whirh include querying
databases., improving system< performance,
devoloping unique appiications and improving
security” . Rinaldis said.

The Sentry tindinas shov that US businesses
are mere willing to pav fer software systems and
applications than they are tor hirdware uparades.
A survey by US publication MIS Week shows that LIS
budaets are much lower in 1991, About 49 per rent
of US companies with [T budgets oi between
€100 millinn and $500 million say they are
spondina Tess.

Many IT directors say they are under pressure
to turther rut rosts while facing higber user
demand. ¢3curce: Computing. I March 1991}

US global sottware share

US romparies command nearly a R0 per cent
share nt the €110 billion alabal market for
~omputer software and related <ervices. accoriding
tn Internatinnal Data. More than 1.7 millipn
programmers and sottware enzineers work ‘n the LS,
while an additional [00.000 people are emploved at
related jobs at software rompanies, says the US
Labaour Department. [Despite the huge lead. some
observers tear other countries are slowly chipping
away at US dominance in software. Japanese firms
see US wnattention to quality as a weabl porint:
tLere is a arnwing shartage of top-fliaht
proarammers in the US, which is not likely tn
revarse it<ealf a< fewer cnlleage students pursue
the field; and under any circumstances, the (IS
may find 1t harg to beep its lead berause the
snttware tisld 15 wasy *n enter, requiring little
capital investment and only some know-how tn aet
started. Whiie werk proceeds on improving
quality, US sottware firms are pushing their
produyrts overseas. 0f the top 50 suppliers of
rommere ial snftware and services in Lurope, 1! are
US rompanies. Article includes a detarled
digeussion ot the position gl the US in the warld
sottware market and inrreasing rompetition from
othar countrisa. fExtracted from Business Week
11 March 1991

US share of semiconductor market

The IS increased ite <hare of the alobal
semiconductor market to 6.5 per cent 1n 1990, up
1.6 per rent: [fyrnope's increased 1 per cent to
.5 per cents Japan's tell 0.6 per cent to just
below 50 per cent, according ta Dataquest
(5an Jase, Ay, The glabal <emicondurtar industry
nverall rearhed $58.4 billion in 1990, up 7 pes
rent. While the figures are preliminary
ectimates, they indicate a revercal nf a 10-year
trend during which US and furapran chip
manufarturers steadily lost market shares: (S
firms have nnt shown an increase sinre 1979,
(Extrarted Irom Defense Hews, 4 fFebruary 1991}

Multimedia
Interartive media systems, we are assured,

ars to he the next great cronsumer and oflice
produrts.

Consumer electronics giants like Philips,
Seny and Matsushita say so, which means that every
consumer in the developed world is part of the
target market. lhey recoynize that the systems
will extend the capabilities o! computers to dea:
with high-quality graphics. television_quality
images. and high-fidelity sound. While Mirrosof?,
Lotus and MR work on developing applications. IBM
and its chip mater Intel are working to make
interactive video an integral part af desktap
computing. Within 10 years, says Intel. these
faritities will be resident on volume—produced
MiCroprocessors.

The interests of the computing community are
also at stake, because the Japanese consumer
electronics companies see the techneloay as a
route trom their traditional consumer products
into the lucrative small computer market.

And there will be iots of spin-offs along
that route. The technolngies invnived will
bolster ideas like video conferencing. video
telephony. and high-definition television. The
publishing industry is hoping that such consumer
electronics #ill give it the Iillip that compact
discs gave the music industry in the 1980s.

The computer industry sees lots of scope tn
build interartive media studins, the equivalent of
film or TV productinn houses. but reliant entirely
on tnday's high-eni workstation and mass-<torage
techniques. And the business community is looking
forward to producing on optical disc and using
viewers' desktop computers as Y(Rs might be used
today.

What does the technology consist of? The
idea is to marry up high-fidelity sound, computer
araphics and video cassetle quality moving
pictures, with one important evtra that only
computers ran provide - interactivity. It is this
last element which has promoted nne industry
pundit to describe the technolonay as real life on
a TV screen.  Users ran intervens to rhange what
they see and hear, rather as they do when playing
snphisticated computer games.

There are two major rivals ir the rare to set
a world-wide interactive media standard. Fhilips'
D-1 <syst'm is backed by, amnng others. consymer
arants Sony, Matsushita, Sharp and Hitachi.
Intel’s digital viden interactive ([W]) bas the
backing of I8M, Olivetty, and ATET, ~hich is
promising tUnix support.

The key is full <rreen, full motinn viden,
"hin describes the ability of a system tn display
Wequality pictuyres, read from a mass storage
desice. Technically, it is alsn nne of the most
difticult tasks to attempt, because it involues
huge amount< ot data.

To describe a sinale frame IV pirture takes
araund 770 Khytes of data. IV pirtures are
updated at 26 or i frames per second, qiving a
total data rate of approvimately 20 Mhytes per
second.  So the data is required at aver 100 timeg
the rate at which an optiral disc cnuld pravide
it, even in a sequential fazhion, Tn add
interactivity makes the problem even worse,
because the dise has to spend time seeking the
torvect information. The interactive part -~ the
crontrolling program - al<o has to be stored on the
dise, cutting down its total capacity.

The answer is viden compressinn. This meanc
storing the data on disr in a spcas-saving format,




and reconstituting it for display as and when it
is needed. as well as studying the properties of
the eye and brain, so that unimportant information
can be discarded.

Recently set international standards define
just how video compression should be performed.
The most important of these is the International
Standards Organization's motion picture expert
group. or MPEG, definition, to which all of the
participants in interactive video are committed.

But most development energy is presently
going into training and educational applications.
Renault is to use (D-1 to train its mechanics
throughout the world, making the most of the fact
that a single disc can hold sound in several
different languages.

One very promising digital video interactive
application is sign lenguage training for the
deaf. The computer will show video-quality
pictures of training staff demonstrating signing,
while the camera will be used to monitor the
user's attempts to imitate these.

Other developments include 3 >ystem to allow
travel agents to "walk their customers around”
possible holiday destinations, and a system for
estate agents to show properties on-screen, from
the comfort of the office. (Source: Computer
Weekiy, 21 March 1991)

Company news
Computer_firms_ynder the cosh

Eurnpe’s indigenous romputer makers can take
Tittle comfort from the fact that the whole
world-wide computer industry is having a tough
time at the moment.

While US giants IRM, DEC and Hewlett-Packard
will survive the current upheaval, it is almost
certain that European companies will not come out
in anything like their present form.

It i< rrunch-time and Furope’s computer
chiefs know it. But they face limited options:
they can join forces with earh nther or team up
with foreign rivals - and whatever happens the job
losses and plant closures will go on.

France's Groupe Bull i< in deep trouble with
sales falting - after taking account of
arquisitions - and losses trebling to over
$1.2 billion. It is cutting a fifth of its
worktorce, shutting half it< plants and relying nn
State handouts to keep its research effort going.

Merger talks last year with [taly's Olivetti
came to nothing and there is sperulatinn about
Vinks with Finnish computer maber Hokia Data. Rut
mnst attention is forused on the tatks currently
qoing on with Japanese qgiant NF( .

NEC may trade its stake in the old Honeywell
operation that Bull bhought in 1987 (or a 5 per
cent stake in the whole of a restrurtured hiroupe
Ball.

NEC already supplies Bull with maintrame
terhnolagy in mych the <ame way as fujitau used to
supply British-based TCl hefore taking 1t over,

This puts french politicians and European
Community industry mandaring in a difficult
positinn., They arque that fFurope needs a strong

presence in the computer industry to counter the
Japanese.

With Otive!ti ruled out, Bull's only serious
potential Furopean partner is Germany's newly
merged Siemens-Hixdorf Informationsy<teme. dut
Siemens-Nixdorf is finding its merger process
tougher than expected and looks like staying in
the red for at least the next year. The last
thing i1t needs is anolher merger.

With annyal sales running at around
$8 hillion Germany's Siemens-Hixdor{ is probably
big enough to survive on it, own. [t is the
second largest computer maker in Europe, after
IBM, and ranks number eight in the world.

Similarly, Dutch giant Philips has the clout

te carry on alone with its relatively small
computer business. But it is ronrentrating on
personal computer making and, significantly, the
business has been put under the wing of the
consumer electronics division.

Italy's Olivetti cannot continue to go it
alone for much longer. [t is still profitable and
this will buy it a Tittle time but last year saw
profits slashed to a third of their 1989 levels on
stagnant sales.

Olivetti is in the middle of cutting almost a3
fifth of its workforce and has just been through a
costly restructuring. It is probably lookina for
US or Asian partners, having rebufied overtures
from france's troubled Groupe Bull. Rumours that
it was talking with DEC have so far come to
nothing.

One way or another, it tooks lile Europe will
have fewer indigenous romputer companies.
{Source: Electronics Weekly, 8 May 1911)

Apple to eliminate yse of CFCs

The Apple Computer Corporation has annnunced
that it will completely eliminate the use of
chlorofluorocarbons ((F(Cs) to clean electronic
assemblies and circuit boards. In addition, the
company says it has developed a rew process for
rircuit board assemhly which does not require the
boards to be cleaned. Apple's manuyfacturing
plants in Cork, [reland. fremont, California and
Singapore have already started introducing
production lines where no (FCs are used. A new
fartory in Colorado is yoing into operation
without any (FC use.

CFCs have heen linked with depletion of the
earth’'s ozone tayer, whirh is a natural shield
against harmfuyl ultra-vinlet radiatinn. The
United Hatinons agreed the Helsinki Declaration in
1989 in which 81 countries declared their
intention to phase out the use of (ff< by the
year 2000,

The elertronics indistry bas Tang used (g
to rlean electronic assemhlies and printed «frcnit
boards.

The United States Fnvivonmental Protectinn
Agency estimated that the industry areounts tor
about 17 per cent nf tha totai use aof ozone
depleting chemics s thera. However, oltarnative
cleaning metands such as water nr terpene-hased
systems alsn hYave onviranmental drawhacrs.

The Vice-f megidont of Apple's Worldwide
Manufacturing Drvsigsinn, Fred foarsyth, natd that
their yltimate gnal was ta redure and eliminate




the use and emic<sion of (f(s in all their
operaticns and they were well on the way to
ackieving that goal.

Progress had been excellent and all
manulacturing-sites would be CFC-free by 109,
almost a year ahead ol their original schedule.
The company is also involved in strategic
aureements with other companies to develop and
retine this technology and results ot its work
will be shared freely with others in the
industry. (Source: AMI  May 1961)

Taiwan picks dense chips

Uense ROM, not flash EPROM, is the chip
technology that will replace disks in the new
breeds of portable computer according to Taiwan's
Targest chip maker United Microelectronics
Corporation (UMC).

Since Taiwan is the world's largest
manufacturer of personal computers, UMC's
perception of a move to replace disks by chips is
particularly significant.

To capitalize on that perception UMC intends
to hare the world's densest ROMs. A i6 Mbit is tc
be Yaunched soon, and a 32 Mbit ROM is planned
betore the end of the year.

UMC reckons 1t has a particular edge in the
ROM business, having supported the Taiwan consumer
industry for many years. (Source: Electronics
Weekly, 8 May 1991)

Stemens participates in Japanese venture

Japan's communications authority, NTT Corp.,
has chosen Siemens AG as the only European company
to participate in the development of its so-called
Visual, Intelfigent, and Fersonal proaramme. the
communications infrastructure for the broadband
intearated services digital network of the
twenty~-first century.

The technologiral basis of the Japanese
network will be fibre-optic cables as well as the
ATM (for asynchronous transfer mode) principle,
with which sigrnales of the various services for
spench, text, data, and pictures can he switched
and transmitted in a simple manner in the form of
digital packets. This will enable NIT to offer
VIEP subscribers the most sophisticated services
over just one socket 4t low cost.

hermany's Siemens in 1989 sypplied an AIM
switching system for Wegt Berlin. With 1t< AIM
technnlngy, Siemens has also heen involved in
developing furape's Inteqrated Broadband
fommunicatinng Metwork, which is part nf the RACE
{(Research in Advanced Comnunication in Europe)
project.

Installation of hoth the Curopean and
Japanese networks is to start in 1995  (Source:
Electronics., March 1991)

Lomputer giante hold FC talks

Siw 1S romputer industry giants are holding
talks aimed at torming an alliance to develap the
next generation of personal computers (P(s),
arcording to industry sources.

Compaq Computer, the world’'< third largest PC
maker, together with US computer giant DFC,
leading workstation maker Silicon Graphics,
sofltware giants Micrasolt and the Santa Cruz

Operation (SC0) as well as mirroprocessor
developer Mips Computer Systems are all believed
to be involved.

The three computer makers are working on
desktop machines built around the Mips reduced
instruction set computing (RISC) techneloay
microprocessor family. These machines will run
SCO's flavour of Unix as well as the advanced new
operating system, NI, being developed by Microsoft.

The idea is to use Microsoft's Windows
package and DOS running under Unix to ensure that
the new machines are compatible with existing PC
architectures.

None of the companies involved would confirm
that talks are taking place, but analysts expect
tn see a series of announcements 3about closer
cooperation with hardware set for 1993, (Source:
Computer Weekly. 6 March 1991)

ICL loses out on three JESSI chip projects

It is not being allowed tn participate in
three out of five Furnpean RRD chip projerts,
which are part of the Joint European Sub-Micron
Silicon Initiative (JESSI).

The company was acrepted for the CAD Frame
project and turo-(A% project for Board Desian. It
was turned down for a High Definition Language for
Component Modelling project. High Ferformance
Simulation, and Test Generation and Desian project.

The other partners in JESST were asked in
December 1990 whether they wanted to work with a
British-based company that was 80 per cent owned
by Fujitsu.

At the same time, IBM was allowed to join in
two semiconductor processing projects, one of
which is sub-micron semiconductor technoloay.

But the JESSI partners could hardly exclude
the world's top producer of semiconductor
production pquipment — ail of whirh it uses
itself. [I3M also undertakes a sizeable amount of
semiconductor R&D in Europe.

The decision to exclude ICL from three
projects was taken by the JESSI Board Support
Group rather than any one company. How IC!'s
participation is a ~eripheral one. In order to
exploit ICs fully, 1t is necessary to have the
right (AD tools, and it 1s this area that [/t will
be working in. (Source: Electronics Weehly,

Y Aprit 1991

Dexter, Hitachi form electronics project

Dexter Corp., Windsor torks, Tonn., and
Hitachi Lhemiral, Tokyo, are planning a
conperative project in semicondurtor moulding
compounds. Under the ayreement, [exter's
Electronic Materials Division, located in
Industry, Calif., and Hitachi wili share moulding
compound technology and processing technology, and
will conperate on R&D and manufacturing
world-wide. Semiconductor moulding compounds are
used to encapsulate inteqrated rircuits,

Arcarding tn the companies, Hitachi Themical is
the only rompany that can supply chemical
materials for the entire semicaonductor production
process, [exter's divicion manifactures
electronic roating and moulding powders, recists,
and process chemicals to the electronics packaging
products industry. (Source: C(hemical and
Frngineering MHews, p. 15, 11 March 1991)




AT&T and MNEC pool chips

In the Tatest alliance between US and
Japanese chipmakers to offset the tremendous cost
of developing advanced semiconductors, Ameriran
Telephone & Telegraph Co. annpunced Monday that it
would join forces =ith NEC Corp. to explore new
manufacturing processes.

The agreement appears siagnificantly broader
than past trans-Pacific alliances. because it
focuses on a technology that will be used in a
wide variety of different chips, for use in
everything from digital telephones to
high-definition television.

Officials from both compunies said they
expected to be producing the first chips using the
new processes by mid-1995.

AT&T has existing research and manufacturing
arrangements with NEC, Japan's biggest
semicondurtor manufacturer. It ailso has a
separate, less extensive alliance with Mitsubishi
Electric. But this agreement appears to be among

the broadest involving more fundamental technology.

Its goal is to develop the process to
manufacture chips with circuit lTines as narrow as
0.35 microns, or about 250 times thinner than the
width of a human hair. The most advanced chips
now have circuit lines of just under V| micron. By
narrowing the lines, far more circuits, and thus
far more capability, can be packed on a single
silicon chip.

For US companies, the proress technology to
develop advanced chips has been particularly
elysive. Most of the makers of critical
chipmaking equipment are Japanese and they tend to
do most of the development work with Japanese
chipmakers.

Increasingly, American executives say that
unless they form alliances with Japanese
companies, they will not have early access to
forthcoming chipmaking technology.

In the first phase of the agreement, the two
companies wil)l jointly work on a n'mber of
technologies, both in Japan and at AT&T
microelectronics facilities. Later, the companies
said they may consider building a plant together.

NEC will receive technoloyy from the deal but
it will also gain considerable political benefits.

The United States and Japan are still
negotiating an extension of the five-year pact on
semiconductor trade that expires this summer.
American offirials have suggested that an
agreement on how to extend the pact could come as
early as this week. The key issue now is how to
word a provision that sets a market-share target
for American companies selling chips in the
Japanese market. (Source: International Herald
Tribune, 23 April 1991)

Motorola stakes more on chips

Motorola made two major investment
announcements to spend $100 million in Texas to
ramp up its gallium arsenide (GaAs) capability
while easing microprocessor supply problems in
Furope with a $25 million injection of cash at
fast Kilbride, UK.

Motorola is improving the capabilities of its
fast Kilbride fab %o try to solve the supply
shortages affecting some of its most complex TMOS
chips. The company is spending over $.5 million
to bring the water factory up to the level of its
most advanced processing facilities.

By the end ot this year, it will be making
fast SRAMs in submicron CMOS.

The rhanges to the tab will allow it to
diffuse myltiple layers of metal onto wafers to
connect circuit elements together. This will let
Motorola make devices that need two level metal
processes.

The moditications will salve a supply problem
customers of Motorola's top end chips have been
experiencing this year. Lead times for some of
the 56000 family of DSPs have been increasing to
several months, the 68040 microprocessor is sold
under sirict allocatior to particular customers
and supplies of SRAMs have been lTower than
Motorola would have liked.

A1l of these devices are made using twn layer
metal pro esses and have been launched in the last
two years. The only fab making the chip is
Motorola's MOS 8 facility in Austin, Texas.

Moving the producticn of DSPs and SRAMs to
fast Kilbride will relieve the pressure on the
M)S 8 fab. This will qive Motorola more caparity
with which to meet the demand for ©68040s.

At the moment East Kilbride makes DRAMs and
AB070 microprocessors. The DRAM praduction will
move tu Japan to make way for the new devices.
Over the next 12 months. the capacity of
Motorola's Tahoko plant near Tokyo will dnuble
because a second fab will open next to the
existing one.

Motorola plans to start making gallium
arsenide chips through a $100 miliion investment
and is beginning construction of a major GaAs
facility in Tempe, Arizona.

The plant will make monolithic mirrowave
integrated circuits (ICs), radio frequency (RF)
ICs. RF power modules and dense digital ICs.

The chips will have up to four layers of
metal interconnects and will be made on 1 inch.
wafers. Building will finish in June this vear
and the first chips will be sold in January of
next year. (Source: Electronics Weekly,

1 May 1991)

T1 _DRAM effort building momentum

Texas Instruments (11) has bequn limited
sampling of two versions of its 16 Mb DRAM. In
addition, this leading supplier ol memory products
has begun volume production of 4 Mb DRAMs, while
design work on a 64 Mb DRAM is proceeding in the
company's laboratories.

Reportedly, TI is the first manufacturer to
sample fully functional 16 Mb DRAMs that use a
productinn design; chips produced using the first
mask set were fully functional and met all design
specifications without repair.

The TI 16 Mb development te.m has drawn on
company experts in the US, Germany, Italy and
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Japan. 1In additicn, part of TI's success in
developing its 16 hb DRAM comes from the company's
decision in 1987 to build a 16 Mb prototyping line
at its DMOS IV sub-micron wafer fabrication
facility in Dallas. Reportedly, this facility
allowed the team to work in a production
environment that enabled quick fabrication to test
circuits and designs for evaluation and testing.
The 16Mb design team has made several innovations
ranging from memory cell design to processing to
packaging.

Briefly, TI's 16 Mb DRAM is based on a
madified trench capacitor storage cell and 0.6 m
design rules. TI fabricates the DRAM device wiih
advanced twin-well, silicon-gate CMOS technology.
TI's modified trench capacitor cell has a more
planar surface than a stacked storage cell and
provides up to 40 per cent higher capacitance than
those reported by other 16 Mb DRAM manufacturers.
This higher capacitance increases reliability by
reducing sensitivity to alpha particles and
minimizing soft errors.

TI's 16Mb DRAM operates from a 5 V power
supply. An on-chip voltage regulator in each
device converts the external supply to 4 V for
peripheral circuitry and 3.3 V for memory array.
The chip comes in JEDEC 28-pin plastic S0J
packages (400 x 725 mils). (Source:
Semiconducter International, March 1991)

IV. APPLICATIONS

The route to faster networks

Over the past decade computer networks have
quietly spun a communications web across the globe.
For millions of users, they transmit everything
from electronic sales memos to the results of
particle-physics experiments. With traffic on some
big networks doubling every six months, networkers
are struggling to cope with their own success.

The emergence of new and faster networking
technology promises more challenges to come.

Researchers in America are now able to send
data from California to Massachusetts at a rate of
1,400 pages of single-spaced text each second.
This network, called NSFNET, is being developed by
Advanced Network Systems (ANS) - a joint venture
between Merit, a data-network manager, MCI, a
telecoms giant, and IBM - for the National Science
Foundation. It will be more than 10 times faster
than most existing networks, fast enough to let a
researcher in California use a supercomnuter in
New York to model what r.ight be going on in a
thunder-cloud.

Eventuaily ANS hopes to tronsmit data at a
rate equivalant to 39,000 pages of text each
second.

Much of this technology was developed in the
1970s, on a network ralled ARPANET financed by
America's Department of Defence and largely built
by BBN, A familiarity with it grew, so did the
number of ways in which researchers adapted it to
improve performance. A network using radio waves
to send data hetween the island campuses of the
University of Hawaii needed to organize packets
differently from a network using cables to link
personal compuyters in a room. Translating so that
one network could talk to another (the second
generation) was the challenge for the 1980s.

The key to overcoming the problem was a
standard way of thinking about what networks do,
called the 0OSI model. This is organized in seven
layers, each of which presents an increasingly
abstract way of looking at the transmission of
data. The bottom layer describes the transmission
in terms of electrical signals. The next concerns
how packets of data are organized. The next deals
with addresses and routes.

The trick to making this concept work is for
software designers to be strict about observing
the boundaries between layers. The third layer,
for example, should neither know nor care how the
layer below it organizes data into packets. To
send information, it hands data and an address to
that layer: to receive information. it gets the
same back. That way more or less any two networks
can be linked by working up layer-by-layer until
they reach a common ground, handing over the data
and then re-translating layer-by-layer down into
the new format. Such "inter-networking" (the
third generation) boomed in the 1980s. One of the
biggest linkers, America's INTERNET, now joins up
over 2,000 networks.

The next step is to speed up the maximum rate
at which data flow - to create the capacity for
video images, high-definition graphics and so on.
The problem is time. At today's speeds, much ot
the work of running networks can be done by
software on ordinary computers, in their spare
time. They will not be able to keep up with the
speeds of tomorrow's networks.

There are two ways to speed the progress of a
packet through a network. One is to devote
specialized hardware to the job. That is what ANS
has doe with NSFNET. It uses the same parkets as
many slower networks, but gets more speed out of
them by using dedicated hardware to handle routing
and other work. To go any faster, both ANS and
BBM reckon they will have to adopt a second
tactic: doing less work for each packet.

On many of today's networks the route of a
packet is calculated step~-by-step as it proceeds
to its destination. The machine from which the
message comes may, for example, simply send it to
the machine that serves as a "gateway" between its
network and the one its correspondent is on. The
gateway is left to find a route to the final
destination. Ffor high-speed networks, however,
the whole route will probably have to be specified
in advance.

Such subtle changes could have big effects on
the management of networks. The ability to do
things like re-routing parkets during their
journey makes today's networks wonderfully
flexible, That flexibility, in turn, lets them
run with a minimum of bureaucracy. (Sourre:

The Economist, 19 January 1991)

Intel to release second generation RISC micros

Intel will unveil its second generation of
RISC microprocessors later this summer. The
company has already produced the first silicon and
has given samples of the device, codenamed the
NI1l, to its customers.

The chip, which is the successor to the 1860,
consists of 2.5 million transistors. It is made
uysing a 0.8 um CMOS process with two layers of
interconnecting metal. [Intel is sticking with
32-bit instructions and data words in the new




device and will not start producing 64-bit micros
until the mid-1990s.

About half of the transistors on the new
processor are taken up with separate cache
memories for data and instructions. These two
stores take up as many transistors as the whole of
the earlier device which was used mainly as a
graphics co-processor or a CPU for parallel
processing computers. Intel has also been
presenting the new chip as a micro suitable for
military applications.

The device is designed with a superscalar
architecture. As well as the RISC inteqger unit,
the device has separate hardwired floating point
units, adding, myltiplying, control and register
functions. It is also provided with a bus control
unit and paging circuitry with a translation
look-aside bulfer. It is designed to handle
3-0 graphics in hardware. (Source:

Electronics Weekly, 15 May 1991)

Electronic playing card maps the way

The days of navigation with a map and compass
may soon be over. Last month, American aerospace
and electronics company Rockwell announced it will
soon begin selling a device that will tell you
where you are, anywhere on Earth, to within about
100 metres. It takes the form of an
innocent-looking electronic circuit board just
4 by 100 millimeters - the size of a playing
card. The board receives signals from a fleet of
US military satellites, from which it calculates
its position in seconds.

Rockwell intends to sell its receivers to
other manufacturers for $450. At that price, the
company believes, it could be built into
navigation devices for guiding cars. trucks, boats
and tractors, or even backpackers and
cross-country skiers.

The Pentagon's Navstar global positioning
system (GPS), on which Rockwell's device depends,
has been under development for 18 years. By 1993,
when its full fleet of 24 satellites should be in
orhbit, the US will have spent $10 billion on the
project. Each of the 16 satellites now in space
has four atomic clocks each worth $100,000 - one
in use and three spares. (Extracted from
New Scientist, tondon, 4 May 1991, the weekly
review of science and technology)

Supercomputer turns its back on silicon

The first commercial supercomputer made
without silicon rhips was unveiled by Convex, the
American computer manufacturer. Instead, ils
processors are made entirely with gallium
arsenide, the semicondurtor material that was once
tipped to replace silicon, Only the memory chips
of Convex's C3800 computer are made of <ilicon.
Its arrival could herald a future clash in the
supercomputer market, as the traditional makers of
full-sized supercomputers, such as (ray, and
cheaper. small supercomputers, such as Convex,
Tonk for new customers in the middle ground.

The C3R00 calrulates at a rate of two
thousand million mathematical operations
per second, but has a comparatively modest maximum
power requirement of 40 kW.

In addition to the higher speed of GaAs, the
de<ign and manufacturing proress of the circuits
alfects the speed and power efficiency of the

- 24 -

chip. Perhaps the most widely used technigue in
silicon is known 3as complimentary metal oxide
semiconductor, or CMOS. An alternative design
known as emitter coupled logic is much faster. but
also more complex and costly to manufacture.

The chips in the C3800 use a design called
direct coupled field effect transistor logic. The
computer has 30 custom-designed GaAs chips made by
Vitesse Semiconductor of Camarillo, California,
which contain a total of 45,000 logic gates.

These chips are simpler than those used by Cray
Computer, the younger of the two companies founded
by Seymour Cray. The other, Cray Research, has
been making powerful supercomputers for many years.

Cray Computer is also developing a GaAs
supercomputer, but using the GaAs equivalent of
the more costly silicon circuit design, emitter
coupled logic. Cray's design uses roughly the
same power as an equivalent silicon version but
calculates at three to five times the speed.

The C3800 will sell for around $8 million.
Though at the low end of the supercomputer market
it is the company's largest machine yet.
(Extracted from Mew Scientist, London,

11 May 1991, the weekly review of science and
technology)

Neural network takes the twinkle out of stars

A group of astronomers and technologists
hopes to test a new method for taking the twinkle
out of stars. They will be looking at the star
Vega, using a "neural network"™ computer program to
adapt the shape of a mirror to help compensate for
the way the atmosphere distorts the starlight
turbulence in the air continually changes its
refractive index - its ability to bend light -
making faint and distant objects appear to
shimmer. This makes it impossible for astronomers
to get accurate images of faint stars with
telescopes on Earth. But the distortion can be
cancelled using deformable mirrors, which bend the
stariight back to where it should have been, and
then record the image.

Calculating nearly instantaneously the
movements of such a mirror normaily requires a
powerful computer. The new method uses an
ordinary desktop computer running a neural network
proqgram instead.

By reinforcing certain ronnectinns, the
network can be optimized to choose the correct
mirror movements. The results from neural
networks are sometimes not completel; exact, but
what is lost in precision is made up for by a cut
in the amount of computation needed.

David Sandler of Thermo Electron Technologies
in California had the idea of using a neural
network, and is currently trying to improve the
technique. The system will be tested at the
M:ltiple Mirror Telescope in Arizona, which has an
array of six mirrors equivalent in size to a
single mirror 6.9 metres in diameter. (Extracted
from New Scientist, London, 25 May 1991, the
weekly review of science and technology)

Chaos equations pack more images into
compyters

A mathematical technique that uses fractal
equations to reduce drastically the amount of data
required to store an image on a romputer may soon
be tinding applications as diverse as in




TV newsrooms and the police's "missing children”
files. The technique can reduce the amount of
data in an image by as much as 10,000:1.

Images are a problem for computers because
they require a lot of storage space compared with
text. A page of text typically requires around
4 kilobytes of storage while a tiny
2.5-by-1.7 centimetre colour photograph requires
around 100 kilobytes. But there is a growing
demand for computer systems to handle images,
inciuding photographs, video sequences, legal
documents and engineering drawings.

Conventional compression techniques attempt
to reduce storage requirements by looking for and
summarizing repetitive information in an image,
such as areas of sky. The new technique looks for
shapes and patterns within an image and stores
these as concise mathematical formulae.

The terhnique was developed by
Michael Barnc'ey, professor of mathematics at the
Georgia Inst.cute of Technology in the US. It
reduces images to fractal formulae - mathematical
expressions of texture and shape. Fractals
generate the complex and beautifui patterns
associated with chaos theory and have been used in
computer imaging to generate texture and images
for flight simulators and movie special effects.

In Barnsley's technique a digitized image is
first broken up into segments using standard image
processing routines that separate colours and
textures and identify edges.

The segments are then matched against a
library of fractals. The library does not contain
fractal images themselves because these would take
up enormous amounts of data storage space.

Instead it rontains a compart set of numbers
called iterated function system (IFS) codes.

These codes express relations beiween parts of an
image, allowing clouds tu be described in much the
same way as an architect describes a house. To
reconstruct the image, fractals are formed from
the codes to rebuild all the segments.

A key advantage of Barnsley's technigue is
that the compression can be carried out on a
personal computer, achieving a compression ratio
of 40:1. This is considerably better than most
alternatives. The compression requires a set of
purpose-huilt rhips on a printed circuit board
that clips into the computer's case.
Decompressing the image, on the other hand,
requires only comparatively simple software. The
software can run on almost any standard PC that
has a suitable screen. Other meilihods reguire
special hardware at both ends. (This first
appeared in New Scientist, London, 25 May 1991,
the weekly review of science and technology)

Computers prolong life of artificial joints

The only really serious drawback of
artificial joints is that they wear out.

Artificial hips only last up to 10 years and
few bodies can cope with more than three
replacements of a single joint - bad news for
victims of arthritis in their twenties.

[t is thought that the lifetime of a joint
(or prosthesis) could be affected by how the joint
setties down after implantation. Specialists at
Oxford University's Orthopaedic Fngineering Centre
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(00EC) are investigating with X-rays and computers.

there are plenty of reference points on the
prosthesis. but no natural cnes on the bone it
connects to. So small steel balls are implanted
into it during the hip replacement operaticn. The
Q0EC team, led by Alan Turner-Smith and with
Steve White as research assistant. makes a stereo
X-ray of the bone then finds the positions of the
balls, as recorded on the X-ray film.

This would normally be done using a
avagitizer. The operator places the film on a flat
tablet with position sensors buried below its
surface. Then a small tablet like a mouse, but
with a transparent centre with crosswires, is
placed over the film. The operator has to get the
crosswires exactly over the centre ot the image
before pressing a button. A computer connected to
the digitizer records the coordinates.

A single bone usually has 30 implanted balls,
0.8 mm in diameter. To get meaningful results,
the operator must place the crosswires over the
centre of each ball and up to 40 other X-rayed
features, with an accuracy of 0.1 mm.

Operators get tired and bored quickly, so
Turner-Smith's team developed a computer-based
digitizer, for which they have applied for a
patent.

A charge coupled device (CCD) camera is
focused on the X-ray film, and a Virtuoso frame
grabber. made by PrimaGraphics, grabs an image of
a 6mm X8 mmarea of film. The image passes to a
Sun workstztion, which enlarges the image to fill
the computer screen.

The operator uses 3 mouse to place a circular
cursor over the steel balls, and the computer
calculates the coordinates from the cursor
position. A frame management program, specially
written by SIMIS, adjusts the contrast and
calculates the coordinates from the cursor
position. It can also store and retrieve images
from a hard disk.

The researchers at the OGEC found that the
accuracy of repeated measurements rose from an
average error of 95 microns to 75 microns with the
camera system. The team aims to reduce the total
Jigitizing time per pair of stereo X-ray films - a
total of about 180 points - tn 20 minutes,
including storing and retrieving the images.
(Source: Electronics Weekly, 17 April 1991)

Computers and brain syrgery

Computer mcdelling is being used to plan
skull surgery. Dr. Craig 0. Hall of Montelior
Medical Centre (Bronx, NY) points out that once a
cut is made in the real skull, it is final, but on
the computer, a cut can be erased and the surgeon
can start over to see how a different cut would
wark. Computer modelling can also Tet surgeons
measure the skull and shape any spare parts for a
good fit. Some computers directly control the
machines that make surgical impiants. Hew
computer programs have greatly improved the
results of reconstructive surgery and permit
surgeries that could not have been performed
two years ago.

The computer programs take stacked images
from a series of 2-D CAT scans of the skull to
build up a 3-D image that can be rotated and
manipulated. [-Sight (Orangeburg, NY) offers a
program that costs $15,000 to he used with desktop
computers. The images can be used to aid both




diagnosis of a condition and its treatment. For
example, premature fusing of two skull bones in
an infant can hinder normal skull growth, but

the problem ran only be accurately diagnosed with
the aid of computer imaging. Using the computors
to fashion replacement parts has been hindered by
the lack of a material as versatile as bone
itself, which is often transferred from other
areas of the body. The computers can make
templates to guide the surg.on as he cuts,
however. (Extracted from Hew York limes.

19 February 1991)

Advanced computing in brain disease research

Researchers from the University of California
(San Diego, CA), are using advanced computing to
study brain cell changes in Alzheimer patients.
Brain cells obtained from biopsies of Alzheimer
sufferers are serially sliced in sections about
-0001-inch thick and photographed through an
electron microscope. The images are digitized
through a digitizing tablet from Summagraphics
(Seymour, CA) and stacked in tne computer. The
slices are interrelated through a customized
program based on a "marching cubes" algorithm and
a tiling program Mosaic, and turned into a
3-D representation that can be rotated and
magnified. The researchers have been able to
identify abnormal cell structures common to the
Alzheimer patients, and are seeking to identify
the earliest appearance of the structures, to
determine if they are a cause cr a consequence of
the disease. (Source: Technology Update.
25 Februvary 1991)

Diskless PC

Alloy Computer Products (Marlboro, MA) has
developed the EarthStation III 20, a diskless
personal computer. The new machine is a
PC-in-a-keyboard and offers Super VGA graphics.
It has 4 M-bytes of RAM and an Ethernet adapter.
The computer is well-suited for point-of-sales
applications, data-entry and harsh environmental
situations. The machine uses a 20 Miz
3865X processor. (Extracted from PC_Week.

25 February 1991)

Modular mobile computer

Phoneix International (Fargo, ND) offers the
Sys 3 modular mobile computer, which is a data
acquisition and control system designed for use in
of f-highway vehicle markets. A major feature of
the Sys 3 is its "fuzzy"” software that actually
permits the computer to "learn" as the vehicle
runs, compensating for wear and duty influences,
along with such production differences as
valves of various tolerances. The Sys 3 housing
is designed so that more modules may be placed
between the top and bottom covers to expand the
capacities of the base modules. A majority of the
Sys 3's 3ctual on-vehirle uses are now in the
prototype stage; byt several vehicles are due to
be made during the first half of 1992. A major
aspect of the Sys 3 is that it may result in
entire vehicle control down the volume scale to
smaller office equipment manufacturers.
(Extracted from Diese! Programming, february 1991)

Mew electronic reading system

Reading somebody's handwriting is difficult
enough for a fellow human, and even more so for a
romputer. Researchers at Toshiba have developed a
prototype etectronic reading system which combines
the traditinnal optical character reader (OCR) and
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the latest neural network software., which learns
from past examples.

Handwritten digits and Japanese katakana
characters are fed into the machine using a
scanner. Conventional OCR techniques compare the
similarities of each character with the madel in
its memcery. If the character is not immediately
matched it is transferred to the neural networe,
choosing the one that shows the greatest number of
points of resemblance. Toshiba 1s now working on
a version of the machine that casr recognize
handwritten Chinese characters and the Roman
alphabet. (Extracted from Financial Times,

8 February 1991)

New thermometer

Diatek (San Diego., CA) has developed an
infrared ear thermometer. which can give a reading
to within 0.1°C in two seconds. An electrenic
thermometer requires three minutes and a glass
thermometer requires eight minutes for accurate
readings. The new device also never touches the
patient, reducing the chance of spreading
infection. The ynit is inserted into the ear,
protected by a disposable sheath. The devire uses
infrared sensors developed at HASA's Jet
Propulsion Lzboratory for use in ohserving the
spectra of stars. (Extracted from Hew Scientist,
9 February 1991)

Recycling PCs

The first green personil computer becomes
available this month, byt only tn German and [utch
customers.

Amsterdam-base¢ company Growth Index i<
offering a pc containing circuit boards made
without chlorofluorocarbons and housed in a rasing
of polyconcrete, a recyclable plastic made from
vegetabie and fish oils.

The biodegrzdable machine will be
competitively priced and as compatible with
existing technology as possible.

The Growth Index produrt breaks new ground
because once its utility is at an end, it ¢ 1 be
disposed of with minimum damage to the
environment. Uniike most ol’e discarded kit, the
green pc rots quickly when buried in a tand-fill
site.

Land-fill is the uitimate destiny for most
redundant equipment, though a high percentage of
its components are salvaged for further use,

First there are the cables. They contain
vatuable copper, which can be extracted and
reused. Then there are the base metals of the .
hody and rasing -~ iron, steel, lead and tin.

These too can be recycled. Finally, there
are the printed circuit boards. Their components -
contain precious metals, like silver and
palladium, and their connectors are often gnld.

Copper is removed from cahles by a
granulation process. The salvaqed ropper i< then
sold to foundries or dirsct to rod manufarturers.
fts price depends on the level of rontamination -
the amount of plastic still in the ingnt.

The base metal is sold off, the circuit
boards removed and their gold connertors are
cropped. Then all the hoards are shredded.




The remaining plastic is passed on to waste
disposal people whe bury it in a landtill site.
In France, the precious metals are chemically
leeched from the shreds.

Metals for recycling

Chief among the precinus metals that can be
salvaged from printed circuit beards are gold,
stiver and palladium.

Gold: in many of the older mainframes, the
circuit board connectors are qold. According to
the London Metal Exchange, reclaimed gold is
priced at around £165 a troy ounce.

Silver: this is used in many of the
components found on circuit boards, again those
from older mainframes. [t currently retails at
£1.50 a troy ounce.

Palladium: a platinum group metal, it is
used as a catalyst in the plating industry and as
a contact material in the electronics industry.
Current price on the market is around £35 a troy
ounce.

Useful contacts: UK Reclamation Association
{0180) 455249; British Plastics Federation
(071) 235-9483; Computer Conservation Societ
(071) 938-8196: OTI environmental helpline (0R00)
58%794; Friends of the Earth (071) 490-1555;
Greenpeace (071) 833-0600. (Source: Computing,
11 April 1991)

V. COMPUTER EDUCATION

Training

The PC has never been easier to use.
Graphical user interfaces, pull-down menus, mire,
icons and windows all contribute to creating the
uvltimate user-friendly environment.

But to a department that has to move from a
manyal to a computerized way of working for the
first time, it is still bewildering. And giving
individuals a 386-based machine with Microsoft
Windows and the Excel spreadsheet program on it
will not make them whizz kids overnight.

the standard of disc-based tutorials
many P( packages is generally

the end ol the day nothing can beat
hands-on training.

Although
included with
impraoving, at
fare-to-face,

The best recommendation a training
estabhlishment can have is by word ol mouth. Some
of the most establ:ished and well-known outfits
come by B0 per rent of their business in this
manner and would not have it any nther way.

[f you are starting from rold and have nn
rlues as tn why you should choose one cource nver
another, then it is often a qood idea ta rontart
the vendor or publisher of the program that you
wanl training in. Microsolt, Lotus and
Ashton-Tate all have some kind ol arcreditation
program and will haopily make Victes available to
end users or tell them the nearest acrrodited
rentre in their area.

As <oftware hecomes sasier to use, these
companies are placing more instead of legs
raphasis on training. As software hecomes more
sophisticated it ran offer more rompetitive
advantage to companies, hut only if it full
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potential is tapped and that can only come with a
thcrough knowledge of the package's capabilities.

Microsoft has recently expanded its
professional training network from 10 to
71 centres. The courses 3t these centres have
been vetted by Microsoft and the company has also
trained the course tutors.

Lotus has around 170 Authorized Training
Centres {AT(s) and renews the scheme annually.
Criteria that must be met before an organization
can be authorized include: one dedicated training
room with an IBM PC or compatible available for
each attendee, three levels of course -
introductory, intermediate and advanced, and two
trainers fully conversant with Lotus products and
trained by Lotus.

Five years ago it was rommon to find up to
20 people on one course How the better
establishments Timit the number of attendees to
Six.

As well as general introductions to computers
and computer studies, many olfer specialized
courses such as Autocad for mechanical engineers.

It is possible to take higher national
diplomas and (ity f Guilds certificates in these
subjects and in some cases you can get a local
authority award.

The courses can be held in the evenings so
that no work time is sacriticed and prices need
not be high. for instance, a 18-week course in
Autocad costs just £36 at Highbury College of
Technology in Portsmouth and a further £25 is
charged to take the City & Guilds exam. This
makes it affordable to individuals but most of the
attendees are sponsored by their companies. In
some cases companies will offer to reimburse
attendees if they pass the exam.

It is important that every -ourse should
continually test its delegates to make sure that
there are 10 comprehension problems. It is also
important that delegates are of the same
standard. There is nothing worse than a course
that is held up because one of the attendees
should have been on the beginners and not the
advanred session.

When choosing a course, try to find out if
anyone else has been on one that they would
recommend. Check to see if it has been arcredited
by the vendor. See if it advertises in the trade
and national press and remember, le<s is more.
You will get more value for your money if there
are only four as opposed to 10 people on the
tourse. Even if you can only afford a local
technical college you may still (ind out things
that make ynur day-to-day life a lot easier.
(Source: Computer Weekly, 25 April 1931)

Edycation
Computer education in prisons

The public image of prison is one of rinters
on the roof, slopping nout and prisoners breaking
rocks or sewing together endless mailbags.

The siqght of a roomful of prisoners sitting
in front of computers trying out the latest
word-processing or spreadsheet packages, or
writing programs, is at odds with this image.
But it can be <een at prisons in the UK every
weekday.




The Lord Justice Woolf report, which was
commissioned atter the spate of riots at
Strangeways and other prisons, emphasizes the need
for more constructive occupation and traininag for
prisoners as part of the improvements needed to
prevent such riots.

Computers have a big part to play in teaching
basic skills, like reading and maths, and in
giving prisoners marketable skills for when they
re-enter the outside world. They are also used
for desktop publishing to produce prison magazines
or as tools for prisoners studying for Open
University degrees. T[he past four years have seen
a3 huge improvement in the use of computers in
prisons, largely as a result of the efforts of
two men, Mike Frisbee, senior lecturer and IT
manager at Ashwell, a category ( male prison in
the east Midlands, and Denys Edwards, a principal
education officer for the prison service at the
Home Office.

When Frisbee joined the prison service in
1987, he and Edwards wrote a paper on how to
coordinate IT in prisons. The result of the paper
was a decision to set up LT centres at five
prisons across England and Wales, which would act
as centres of excellence for all the other prisons
in the region, training staff and giving advice.

These centres are headed by IT managers who
doubie as senior lecturers. The managers meet
once every quarter and advise the Home Office on
its policy for IT in prisons. A year ago a policy
decision was made to use Acorn Archimedes as the
recommended hardware for prison education and
386-based machines for vocational training.

The IT centres are funded directly by the
Home Office. Funding for computers in other
prisons has to come from the individual prison’s
education budget, the size of which varies from
year to year depending on how much is made
available by central government.

Because each prison has to bid for its own
education budget, and has its own priorities for
spending that budgct, the standard of computer
teaching varies hugely from institution to
institution. The standard also depends on the
enthusiasm of individual lecturers and education
officers.

As one of the five IT centres, Ashwell has
better resources than most. [t has a network of
14 Archimedes machines running DOS and Unix as
well as the proprietary operating system.

Within the prison service there are two
streame of teaching - education and vocational
training. Prisoners are allocated to one or the
other depending on their individual circumstances
and the time they have served. At Ashwell every
education course uses [T in some way. There are
packages to help prisaners write CVs and fill in
their tax return forms, draw cartoons or compose
music.

There are also modular courses leading to the

internationally-recognized (smbridge certificates
in IT. (Extracted from Computing, 25 Aprii 1991)

VI. SOFTWARE

Compyter juggling act provides happy lardings

Computer scientists in Australia have
developed a computerized air traffic controller
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that can juggle the timing of arrivals and
departures at airports to minimize delays. Its
desicners hope to sell the concept to a number of
European airports suffering delays when the number
ot flights exceeds the capacity of their runways.

The designers believe that redurtions in
errors of timing, more sophisticated scheduling
and fewer "lost slots” in the sequence due to
flight changes will produce a 7 to 10 per cent
improvement in an airport's capacity. At Sydney's
congested Kingsford-Smith Airport. even a small
rise in capacity should substantially cut landing
and takeoft delays which, early this year., lasted
up to an hour.

The system is known as QASIS, for optimal
aircraft sequencing using intelligent systems.
was developed by the Australian Artificial
Intelligence Institute (AAII) in Melbourne and
the Australian Civil Aviation Authority, and will
be tested at Kingsford-Smith Airport in
October 1991.

It

OASIS will direct aircraft to start later or
slow down en route, which saves fuel and is less
annoying to passengers.

AAII's research at Kingsford-Smith Airport
found that flow managers, who rontrol the sequence
of arrivals and takeoffs, experience very busy
periods during which they can cope oniy by
adopting a "first rome, first served™ policy.

OASIS uses radar data and information about
aircraft performance and individual airline
practices to generate the sequence of arrivals and
departures that will cause the least delay.

Systams similar tn OASIS are already
operating at fFrankfurt and at Paris's Orly
Airport, but they are designed for only one
runway. O0ASIS can handle two or more runways,
including runways used for both arrivals and
departures.

The OASIS computer program is divided into a
collection of so-called reasoning agents, earh
dealing with a different task. Each agent has
four components: a database containing the
system’'s current beliefs about the world: a set of
current goals; 3 library of plans describing what
actions need to he taken tn reach the given gonals:
and an agenda or set of those plans chosen for
execution.

Different agents concentrate on individual
aircraft in the region or on coordinating groups
of aircralt. A sequencer agent, for example,
carries out a search of all possible combinations
of aircraft on all available runways tn generate
the most cost-effertive sequence. A roordinator
agent oversees the tasks of{ the other agents. The
system is overseen by the flow manager, who ran
enter new procedures through a graphical di<play
screen.

Computerized air traffic control system-, he
says, have a poor image with air traffic
controllers, but OASIS was developed with the
close cooperation of rontrollers., Il successful
in Sydney, it will be extended to cover all major
airports in Australia. (This first appeared in
MNew Scientist, Landon, 25 May 1991, the weekly
review of science and tecrhnolngy)

Compyter pretends to polliyte the sea

British researchers have unveiled a new
weapon in the war against pollytion: a computer




software package that mimics the behaviour of
contaminants in an estuary.

Known as ECoS - Estuarine Contaminant
Simulator - the software has been deveioped by
scientists working at the Natural Environment
Research Council's Plymouth Marine Laboratory.

E€CoS is a logical extension of pioneering
work undertaken by the laboratory for the British
government to gauge the impact cf the anti-fouling
paint containing TBT (tributyl tin), the most
toxic substance released into the marine
environment over the past 20 years.

In 1087, the British Government banned the
sale of anti-fouling paints based on TBT for use
on small boats, but larger commercial ships and
naval vessels are still xllowed to use it.

Using the software. researchers can simulate
the behaviour of any contamirnant in the estuary of
their choice. By feeding the topography ot the
estuary. its hydroaraphic details and the
poilutant involved, it is possible to assess the
environmental impact.

The software indicates where the worst
poliution is likely to be. As well as beina a
useful aid to pollutinn control, ECoS could prove
an invaluable aid to emergency services wrestling
with the aftermath of a chemical spillage. (This
first appeared in New Scientist, London,

20 April 1931, the weekly review of science and
technology.)

Pen is set to become much mightier than the
mouse

US software houce Microsoft <ays keyhoards
and mice will disappear from hand-held romputers
when its handwriting recognition software., Pen
Windows, comes out next year.

The company believes that 3 new breed of
portable computer. based on the Intel 80186
microprocessor and using around eight Mbytes of
memory, will use an electrenic pen to perform
tasks and manipulate data.

Rut the rompany warns that Pen Windows will
not be 100} per cent completed when first relcased.

Microsoft helieves rompanies will use laptops
running Pen Windows for stock contrnl
applirations, electronic note taking at
conferences. challenging many of the areas that
use standard laptop Pis.

Research by Gallup in the US says that by
1713 R0 per cent of fFortune 1000 companies will
use notehnnk or laptop Prs. By 1995, laptops will
arcount for half of all PC sales.

Pen Windows' Recognition Manager is an
applicatinn programming interface that sits an top
of Windows and transliates qestures and
handwriting. [t will not run with version 3.0 of
Windows, but is an extensinon to version .1, which
will be available by the end of 1991. (txtracted
from Compulter Weekly, IR April 1991)

Epi Information

Fpi Infn is a series af mirracomputer
programs produred at the fenter for Disease
Contronl, Atlanta, Georuia, USA and the World
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Health Organization (WHO), Geneva, Switzerland,
tor handling epidemiolcaical data in questionnaire
format and for organizing study designs and
results into tevt that may form part of written
reports.

A gquestionnaire can be set up and precessed
in 3 few minutes, but fpi Infa can al<n form the
basis of a powerful disease surveillance system
database with many files and record types. It
incorporates the fteatures of statistical and
database software packages most used by
epidemiologists into a single system that may he
freely copied.

Version S ot Epi Info requires a
PC-compatible microcomputer running FL-DOS or
MS-D)S (Version 2.0 or higher} with SIZkb of RAM
and at least one floppy disk drive. Epi Info is
not copyrighted and the producers. (DC and WHO,
permit and encourage copyinu for further
distribution. Version 5 rosts SUS 35. The manual
is available tor SUS (0. diskettes alone tor
$US 15, and the marual on diskette tor SUS 15,

For further details, contact USD,
Incorporated. 2075 A West Park FPlace, Stone
Mountain, GA 0087, USA. FP+1 404/46% INIK .

Access to scientific Titeratyre

A programme to promote access to scientific
Titerature in developing rountries is being
carried out by the United Hations Educational.
Scientific and Cultural Organization (UMNESTOV.

The programme will uyse new *echnnlngies such
as (D-ROM and telefax for dorument delivery, and
promote the improvement nf the management of
document delivery servires. [t will also
establish a database on boak and journal donation
programmes, which will be available to information
centres in developing countries.

Further information is available from
Mr. Aziz Abid, “I1/PGL, Unesco. Place de Fontenny,
15100 Far.s, france. (Sonrce: PADIS Newsletter,
vol. &, No. )
free scientitic software

Scientists and engineers lnnking for
inexpensive software should investigate the la<er
and Srience Bulletin Bpard. They will find [RM
Pt -compatible software in surh diverse subjects as
astronomy, binlogy, rhemistry, electronics, Vaser
and aeneral physirs, and sven project management
Some of the programs are in the public domain, the
others are either freeware or shareware. !ploads
donated by users are always welcome and pnsted
with due credit tn the donor.

l'se ot the byiletin hoard is free hut
password. issued by mail only, is required.
Contact: R. T. Pitlak, 16397 Valesroft Avenue,
Westlake Village, California 91361, or
circle 111, Sourre: [EEE Spectrum, Apri)

A

1991
70 ROM stores a heap of abstracts

fiiven the <eeminnly evponential arcurnlation
nf journals, ronferences and papers, isnlating the
infnrmation ynu need can he a labaur of Harcules.
So Enqgineering Infarmation Inr. has <conped up a
millinn abstrarts of articles published in the
past 10 years onta a (0-ROM database that it calls
fi FEDiqsc. The compart dice (1) homes in on <urh




areas as computer science, magnetics, optics. and
electrical engineering. a~}! includes many journals
and conlferences in its sweep.

The same information can also be dug up by
means of many online services. but the bill can be
big if many searches are done. It may make hetter
eronomic sense tn use a (D ROM for most searches
and reserve the online service for finding
abstracts published after the (D was made. Since
the Ei EEDisc is offered in conjunction with
Dialog Information Services. Palo Alto.
California, it facilitates this approach. After
the CD search, the researcher can use the Dialeg
OnNisc software to dialup and search Dialoa's
Compendex Plus database without re-entering the
search criteria.

A PC with a3 (D-ROM drive and Microsoft
extensions is required. The (Ds are published
quarterly. A one-year subscription costs
$US 6,750 for 10 years of abstracts or $US 3,850
for five years. Contact: Marcia Kaufman,
Engineering Information Inc., 345 East A7_5t., WY.
MY 10017-2387; 212-705-7616. (Source: [IEEE
Spectrum, April 1970)

Multiple perspective software

Bell Communications Research Inc. has come up
with new software that lets users examine 3 set or
sets of data from multiple perspectives. Bellcore
uses the software, called XGOBI, to work with
computer-system transactions and telephone usage
patterns, which involve numerous variables and
multiple statistical parameters. Bellcore says
the software lets users colour-code certain data
for easier reference, or to elongate pictures as
needed. XGUB! can be used on a workstation or
personal computer equipped with the X Window
System windowing technology. Bellcore,
Livingston, NJ, said XGOBI grew out of joint
research with Stanford University, Harvard
University, the University of Washington and
others. (Extracted from Communications Week.

4 February 1991)

1DAMS

Internationally developed data analysis and
management software package (IDAMS), for IBH
rompatible mainirame and microcomputers,
distributed free-of-charge by the UNESCO
Serretariat.

IDAMS is a collertion of computer programs
for the validation, manipulation and analysis of
any data that is in the form of values for the
same set of items (variahbles) for each of a set of
cases (or observalions). e.g. an opinion survey,
information about education, health, food
resources, environment, etc.

The programs input and generate data in a
common farmat known as the I[DAMS dataset
romprising twa files: the data itself and
descriptive infarmation about the variables ralled
the dictionary.

The programs are used with a common control
lanquage. Preparation of "control statements” is
considerably simplified by two lanquage leatures:
(1) any reference to a variable is by its variable
number: (7) many of the parameters which are
available to the user for selecting proqgram
optinons have assaciated default values, so the
nser nften needs to explicritly give only a few of
them,

Data management features

Data transformation/recoding
Listing of data

Sorting data

Data verification

Data rorrection

Subsetting data

Merging data

Data aggregation

Statistical techniques

Univariate distributions and statistics

Bivariate distributions and statistics

Mon-parametric tests

Pearson correlations

One-way analysis of variance

Factonr analyses, including correspondenre
analysis

Multidimensional scaling

Partial order scoring

Rank-ordering of alternatives

Typology and ascending classification

Multiple linear regression

Multiple classification analysis

Written requests for the software should be
addressed to: UNESCO, IDAMS Group, DIT/MS, Place
de fontenoy, 75700 Paris, france. Telephone:
(23)(1) 45.68.23.09 and 45.68.38.97/96, telex:
204461 PARIS and 270602 PARIS {specify IDAMS),
fax: (3)(1) 45.67.26.39 (specify IDAMS},
e-mail: SCVDOBE FRUNESZ21: SCTFAL-FRUMNESZ);

DSJCD . FRUNESZT. (Extracted from IDAMS Mews,
UNESCO, Issue Mo. 3, January 1991)

Over the hozizon

Sight is perhaps the most important of all
our senses. It gives us detailed information
ahout the world around us without any conscious
effort. Yt the processes behind vision are
extremely complex, a fact that is emphasized when
we attempt to build artificially sighted machines.

Over the past 20 years, research in computer
vision has had two main goals. One has been to
construct and test theories of human vision, the
other to build artificial vision systems. Some
computer vision systems are already being used in
a variety of areas including robotics, quality
inspection and safety monitoring.

Sinre the 1970<, researchers in romputer
vision have gone a significant way towards
replicating the mechanisms of binlogiral vision.
Algorithms that perform edge detection in the
reting are now wall understond. and they have been
implemented in a number of computer systems.

Although many of the computer implementations
of these visual processes have been software
based, recent projects have tried to implement
them in hardware devices.

In many computer vision systems the
rarognition process involves ohtaining an image
and then linding the impnrtant features using edge
detection methods. The edge description of the
image is then compared with an edge description of
a previously stored object. [f the two
descriptions match then the object is recognized.

There are, however, problems in this matching
process. Many algorithms fail to match if the
input edqge description does not evactly match that
el the previously stored obhject. For many




important applications, the input images never
exactly match that of previously stored cases.

Recentiy, neural computing techniques have
been applied to a variety ot vision problems. As
neural networks ran recognize patterns in cases
where the data is inacrurate, vague or even
incromplete, they have been quite <uccesstul in
computer vision tasks.

In neural nelwork-based visien systems. there
is nn need to store manually a description of the
object to be recoanized. insiead, the network
Vearns the teatures ot objects by beina presented
with many examples of it. Recaus<e the network is
doing mos<t of the work, these neural vision
systems ran be quite straightforward to construct,
requiring relatively little etfort.

Motorola has recently begun installing
computer vision systems with neural networks to
check the quality of microchips. The vision
system, developed by Applied Intelligent Systems
in Michigan, is expected to bring Motorola's (hip
rejert rate down to four parts per million. The
system, which uses as many as 512 parallel
proressors, can verify the printed markinags on a
Motorola chip in 2’0 to 60 milliserands_  about
one-tenth of the time taken by conventional visian
systems.

SD-Scicen has recently started to use neural
networks for a variety ol scene manitnring tasks.
One of these projects involved monitoring a
railroad crossing tor British Rail. The task o!
the neural network was to learn to spot
obstructions on the lines - penple rrossing. rars
moving and <o on. The netwark learnt this atter
training on many images and the performance has
been impressive.

There are plans to use similar systems to
monitor high-security installations such as
banks. Such automated monitoring systems will
artivate video-recarders or notify people when
seemingly suspicious activities occur. Because
the networks can be focused to respond only to
particular areas of interest, the warnings it
qgives are resliable and useful.

In the area of safety monitnring. london
Undergronnd has recently been evperimenting with
the use of neural vision systems to determine the
level of rrowding no platforms. Similar sy<tems
may also be used in monitoring crowds in fnothall
qgames, potentially preventing tragedies like
Hillsborough.

One nl the most interesting applications ing
neural visine systems is per<aonal identitication.
As plastir rards are used (or ever maore important
financial, medical and professional transactions,
the arcurate verification of cardholder< hecomes
increasingly important. Fare recognition i4 one
of the so-called "biometric" terhnalngies that ran
identify agenuine cardholders without any doubt.
(ther hiometric technonlngies inrlude fingerprint
identiflication, reiinal scanning and signature
verifiration.

The neural fare recognition system developed
at 50-Scicon requires a person to stay in front ot
a camera for ahout 40 seconds for the network to
romplete the learning proress. This neural
description of the fare is then etrhed on to a
plastir card. So the face recognition part arts

Tike a pin number - each time you 'ry to use the
card. an image ot your tace taken from 3 camera
will be compared with the previously stored
description on the card. (Sourre- Lompyting,

t June 1991)

ASIC designers select software

More evidence of the growing ties between the
chip industry and the electronic design <oftware
community came when Japanese chip maker MEC
Electronics joined forces with US chip desiagn
softtware specialist Cadence.

They are planning to jointly develop and
market software for the desian of complex
application specific integrated rircuits (AS[7<).
This software will be aimed at devicres sperting
more than 100.000 gates< made using sub-micron
technoloay.

Similar ties with ASIC makers are beinag
planned by Compass. the chip desiun sot'ware
company recently spun-out ot US ASIC specialist
VLSI fechnolcav Incorporated.

Analysts evpect nther electronic desian
snftware companies includinag Mentor Graphkic< and
Raral-Redar to unveil clocer links with chip
makers over the next few months.

There are two reasons for thi< trend. First,
chip makers are finding it increasingly evpensive
to keep developing their own proprietary ASIC
desiagn sottware. Second, increasingly complev
ASH{ s require very close ties hetween desian
soltware and particular chip making processes<.
{Source: Electronics Weekly, % April 1991

European firms try to lower language barriers

To a small group of firms and institutes,
Furope’'s multitude of languages - and the
resulting speerh barriers - is a challenge to
their software engineering capabilities.
Computer-based translation systems are taking on
special significance in liaht of Furope's economic
integration as well 2s the opening of Eastern
markets, which is adding abhont eiqht new otficial
Tanguages to West Furnpe’'s dozen o so.

A< part of a $5 millinn, four-year project
ralled Furo-Triangle (for Translatian and
Retripval Oriented Information Base Adapting Data
From tative Speaking Grammatical and
tevicoaraphical form)y, German, french, and
Austrian aroups are developing a translation
workstation tor protessionals.

The preojert involves developing task-specific
editors with intertares tor data input and output
nt various wordprocressing systems, including
apelliing aids and rules for separating words,
rdentitying basic word meanings, as well as for
assembling dirtionaries for Fnglish, fFrenih, and
German words. Aside from basic dictionaries with
20,000 words, the system will have special
dictionaries for international business,
morhaniral enginesring, electronics, computer
science, and so on,

fhe translation workstation runs under MS-DNS
on [8M personal coamputers or rompatible systems,
A second projert phase will cover lTanquages such
as [talian, Spanish, and Portuquese. (Source:
tlectronics, March 1991)




VII. COUNIRY REPORIS

China
Chinese to build PBXs from Siemens

The popular Hicom 300 private branch exchanrge
system from Siemens AG will be built under lirence
at two factories in (hina. An agreement thal the
Germar: company recently made with China Great Wall
Industry Corp. provides for each factory to ramp
up production to 100,000 substriber lines anmnually
within four years.

The first phase, which just started, calls
tfor the assembly of subsystems and racks from
Siemen< into romplete systems as well as final
functional tests. During the next phase, to begin
in mid-1991, Chinese technicians will put together
the subsystems. To prepare, about 50 workers
underwent a nine-month training course at
Siemens. (Source: Electronics, April 1991

European Community

European electronics research moves awav trom
basics

Fearing a financial crisis, the hoard of
Furope's advanced microchip research programme has
decided to concentrate on flagship projects. It
will drop work it considers less important to
Europe’s electronics industry — mostly fundamental
research carried out in universities.

The Joint European Submicron Silicon
Initiative (JuSSI) is independent of the European
Commission, hut the Commission had promised to
fund 25 per cent of JESSI's §2.6 billion budget.
S0 far it has hardly contributed anything.

Arguments bhetween the Commission and the
furopean Parliament over how some research
programmes are administered has delayed payments
for research under the Commission's Framework
programme. This means JESSI is unlikely to get as
much money as was originally agreed.

As a result, the JFSSI board is assessing the
rommercial value of the 70 projects it hoped to
carry through to 1992, the end of the 18-month
start-up phase of the programme. There then
follows the main four-year phase of JESSI. The
projects most likely to be scrapped are those
rarried out at universities without industrial
partners. This wark is more fundamental, ard
further from commercial exploitation.

But the JESSI board believes these economies
will rot guarantee adequate funds for its most
important work, such as the development of
high~caparity memory chips. It wants some of the
money allocated to ESPRIT, a better-funders
Ff programme for research in information
technoloqy. The bhoard of TSPRIT agreed to
temporary funding for three JESSI projects last
year. It is now ronsidering financing some
projects for their entire four-year lifetime.
{(Extracted from Mew Scientist, London,

12 April 1991, the weekly review of srience and
technology)

Will JESSI save the European semiconductor
irsustry?

Taking a lona, hard look at Europe, the
brightest <tars in the Furopean firmament are to
be found outside the electronics field. The

outlook tor the turopean semiconductor industry is
far from healthy. HMegative rircumstances include
a spiralling trade deficit in bkey elertronirs
products and cutbacks in military spendina. In
ronsumer electronics, the meraqer of Britain's two
satellite TV broadrasting rompanies (RSB and Sky) |
and their comman adoption of the PAl broadcasting
standard. could be the beginning of the end for
Europe’s DI MAC HDIV standard, which rompetes with
Japan'<s MUSE system.

For their part, major <emicondustor users,
such as the European computer industry. are also
feeling the pinch. This is confirmed by forerasts
ef hard times to come and thousands of job losses.

Aqainst this backqround, a report. published
in Paris by the European office ot the Hew vark
based Electronics International Corp. (£l ), rame
to some interes<ting, if somewhat glnnmy,
conclusions about a Eurnpe preparing for the
single market of 1992. The first cronclusion. not
surprisingly, is that the gverall trend is running
against Europe (and the USAY in favonr ot Japan.
Indeed, Japan's foreign trade surplus in
electronics will be 3AH.A billion in 1995,
compared to $6Z.7 biilion in 1989 and
$62.6 billion in 1988,

Far its part, Eurnpe’< electronics foreign
trade defirit in 1995 will he $50.R billion in
1795, against deficits of $31.7 billion in 1987
and $32.1 billion in 1988, fCorresponding tiqures
for the US cited by EIC are deticits of
$17.0 billion (1995), $7.7 billion (198 and
$5.2 billion (1988). Moreover, Europe is
currently running, and will continue to run, large
trading deficits with Japan and the US in the
electronics tield. EI( forecasts that [99% &il}
see deticits of $29.% billinn (turepe-Japan}, and
$23.6 billion (furape-US).

But perhaps the real danqger facing furnpe is
the pnssibility that her indiagenous electronics
industry will quite simply be wiped out. [In 1989,
the only "positive" sectors were measurement/
instrumentation, medical electronics and
protessional electronic equipment. for their part,
imports and exports of telecommunications equip-
ment, often thought of as a fLuropean strong point,
almost exa .tly balanced out. The "worst” sectors
were those where Japan i< stronqgest: rcomputers,
consumer electronics and active crompnnents, with
cover ratios of only 72 per cent, 55 per cent and
65 per rent, respectively. 0On a world-wide basis,
furopean firms contral only 10 per cent,
i6 per cent and 13 per cent of these key markets.

Within the active components marbet, Furnpean
companies control only 10 per rent of the specific
semiconductor sector. Another weakness, acrording
to the E1C report, is the low percrentaqe of world
electronics production controlled by Furopean
companies. FIC's fiqure of 19 per rent for furope
has tn be rompared with 44 per cent tar tie US and
Japan's 28 per rent, Furthermore, only
13 per cent of Furnpean produrtion is controlled
by "local" firms, against 21 per cent by American
companies and 5 per cent by the Japanese.
(Extrarted with permission from Semiconductor
International Magazine, April 1991. C(opyright
1991 by Cahners Publishing Co., Des Plaines,

I1. USA)

ICL expelled from JLSSI projects

The UK-based romputer company (| has heen
expelled Irom three projects within the




Joint European Submicron Silicen Initiative
(JESSIY, the $5.000 million collaboration in
semironduc to- research funded by European computer
companies. the European fommunities (EC) and EL
memher Governments. The decision comes in
recponse to [tl's takecover last year by the
Japanese company fujitsy - a sensitive issue for
JESSI, which was <set up in 1GR3 to help the
furnpean computer industry to compete with
Japanese companies.

The ejection from JESST tollaws I’
expulcior in January {rom the European Infcrmation
Terknology Pound Table. a group of 1Z European
computer companies that lobbie< the £t and
Eurcorean Governments te intluence policy towards
the industrv. An ICl spobkesmarn says that the
deci<ions are "unforturate. but not devastating”.

[LL, never more than a minor player in JESSI,
will cantinuye to partiripite in two JESSI projerts
n romputer-aided desian when the companies
invelved derided there was no nther Furgpern
rompany to tabe [CL's plare. [ICL re<earchers are
alsa still working on a number of EC projerts.
(Sovrce: Hature. Unl. 260 1 April 1931

€. proposal makes fivms liable for faulty

goods

Elertronics manutarturers and di<tributors
will find the~selves Tiable for damages for injury
caused by tanlty productz nr services it twn dratt
proposals nnow bhetore the Furopean ministers become
FTow.,

The proposals. nne dealing with produrts, and
the other ~ith servires, are being ronteqled by
the ‘onfederation of British [ngustry (LB[V and
tts furnpean equivalent | 1HIMITE. Byt *ha prapoaers
of the dirertives <ay that there will he an
improvement in zatet,; and nperational standards
thrayghou? the service sector.

Legal Tiabh lity *ales intn acroun’ possible
damage rau~ed tn health ar private property. It
1s ant rertain whether the liability af companent
distributort would come on the prnduct proposal or
the servire one.

The implicatians are tar—-eaching. [t the
proposal becomes Lommunity Taw, companies will
have ta pay higher incurance premiums to (over
themoelves against possible claims tram buyers,
thic in tarn could be reflected in higher prires
paid tar the products and sery1ren thamsal,ex.
tSource: Electronic: Weebly, 1% May 1M

t’ halts R&D projects

The [f
projects an

bas put two IT research development
tre in A raow over spending.

The fammicsinn's drcisinn means that a
200 wmillvan project for an elactranic nervous
aystem of cnmputer netwnrks and a {30 miliinn
telecnms programme mus? o through the f1's
learstative proredures for a serond time,

fC palitiriang had agreed a common pnsiting
an the nervous aetwork last Uecember and nn the
teleroms revearin earlier this month, but hoth
needed a werand reading from the foropean
partiament betore final approval.

The furapean partiament has expresond (oniern
that its attempte tn tighten ap on arcpas to funds
and increase scruting of RED have heen 1ojeited by
the [

- 2t -

As a result, Antonio La Pergola, the
[taltan chairman of the Europear parltiament's
research committee, called on the E£ ty withdraw
funding.

Filipp Fandolfi, European Commissioner for
Research, contirmed he would be asking research
ministers for a full debate on each pregramme in
acrordance with requests trom the research
committee.

Only then can the pariiamentary proredure
begin, after scrutiny by the research rommittes.
tSource: Computing. Z8 March i791)

Research shows results

The truits of the European Commission’s
research and development programmes are beginning
te reach the market-place.

In the mid-198fs, Philips, Siemens and
Thomson set themselves and collertive task of
improving the sound and picture quality of
transmitted television pictures. The high
definition television (HDTV) system they began
work on was based on multiplev analogue components
PMAL Y

With the approval ot the European (ommission,
Eureka project EUSS began work on improving the
pictare quality. In the proress, it would do away
~ith the fine platterning that orcurs when someone
rome<s on the screen wearing a chequered jacket.
M also allows for the transmiscion of up to
einqht sgund channels alnong with the vision. This
September. Thomson will be selling its HOTV set in
the UK.

Eureka runs in paralliel with Esprit. but it
is not directly funded by the European
‘ommission. Whereas Esprit puts the emphasis on
pre-competitive R&D, with funding coming equally
fram industry and the Communit, Eyureka is aimed
at applications. It is more marlet-oriented than
Esprit.

The shortage of trained people in VLSI design
praompted the ommission to taunch a special Esprit
projert called furochip. Today. there are
21 workstations in selected Euvopean
establishments, and 10 testers ordered, with
shipments under way.

The installation of software is well
advanced, with 1722 licences requested. Orders tor
training rcurses in the <software have been placed
tn arcommadate 372 participants, The first
courses have already taken place.

Three fabriration terhnologies have been
selected with further technologies planned.
firet fabrication runs, each including abgut
SN orironts and ynvolving areas of 00 am, have
heen finalized.

The

The furnpean fommicsion points to
14% rompleted Esprit projects, praduring 211 out
nf a total of 313 major results nver the first
fi.e years of Phase [. 0f these, 157 results
rontributed directly to pradurts or servires.
Some 118 cantributed to tools and methods
used outside Esprit, and 41 to international
standards,

Esprit, Vike other €0 research programmes,
arnse out of the recognition that it was necessary
to forus furnpean research and share the coast
amonn a qroup of participants.




tsprit 1s an ongoing precompetitive
R&D p.oyramme. covering microelectronics,
intormation technology and basic research. [t is
open to all European-owned companies.
Participants receive 50 per cent of the cost of
projects onre they have been approved.

Unfortunately, European collaborative R&D has
Yow visibility in the eye< of the public. And tor
that reason it is easy to believe that nothing is
happening at all. This is a pity, because small
companies are often put off trom participating in
prougrammes.

The situation is nat helped by having te set
the ground rules tirst before agroups get started
on rollaborative ventures. This means deriding
upan standards. Everyone involved has to he
consulted first, which rauses delays.

To get the benetit from European research
proarammes it is necessary to approach them in the
right frame of mind. This means seeing Lthe world
through the eyes of the Commission, looking at the
broader issues. (Source: ¢tlectronics Weekly,

17 April 1991)

EC boosts software engineering

The European Community is preparing to
rontribute 100 million E(U (£70 million) towards a
billion ECU two-year pilot research, development
and technology transfer programme to borost
soitware engineering tools.

The European System and Software Initiative
(ESSI) is part of the £('s Esprit RED programme
but unlite the Siemens/SGS semiconductor

initiative, JESSI, it is not a private-led project.

Brian Oakley, former director of the
K's Alvey programme, is barking the projert as a
member of the Esprit advisory board.

ESSI is being planned in three parts. The
first will examine a series of software
engineering applications with EC money monitoring
the progress of software tools.

The second part will comprise a training
programme for engineers and the third will
disseminate the results.

Planning of ESST is heing led by
Professor Dennis Tzichritizis of Geneva University
who is also involved in the review of the Esprit
programme. [f agreed, £5SSI could berome the
largest Esprit project funded by the €C.

The parliament has called for restrictions on
non-EC companies in Esprit and mare control via
management committees and nver annual budgets.
Governments are refusing to meet these demands
whirh cover a range of RRD programmes. (Source:
Computina, 4 April 1991)

France
French merge research activities

Two of the largest french research
organizations have decided to merge their
semiconductor process technologies to avoid
duplicating their costs, (NET (Certre Hational
d'etudes Telecommunicatinng) the French
telecommunications research organization, and
LFTI, the lahoratory of the Commissariat a
I'fnergie Atomique, will rollaborate on the
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Girennbhle Silicium Submicranique (GRESSI)
programme, which has a budget of $15% million over
an eight-year period. These laboratories already
collaborate on basic research, but the new
aqreement will extend their collaberation to
specific semiconductor process technologies.

GRESSI is intended to follow nn smonthiy
after the Grenoble 92 project. The latter 1< a
joint venture between SGS-Thomson and (HNET that is
scheduled to produce devices with 0.5 ,m minimum
geometry in 1992. GRESSI will in.estigate
lithography techniques down to 0. 1 m for the
production ol devices to tollow those trom
Grenoble 92. Other work to be investigated under
GRESSI ronrerns new substrates and the uyse of
tungsten in submicron interconnects.

The rearganization of these french gronps i<
clasely connected with the pu lout of Philips from
the static memory part of the Joint Furopean
Submicron Siticon (JESSI) prougramme. (Reprinted
with permission from Semiconductor International
Magazine, March 1991, (npyright 1991 by Cahners
Publishing Lo., Des Plaines, [1. USAY

Germany

The German PC market looks at a stagnant
tuture

After years of stormy growth, Germany's
market for personal computers i< now levelling off
and will eventually face a period of <tagnation
according to experts at Diebald Deutschland GmbH
in Eschborn, a management and technolnay
consulting (irm. The reservoir of new customers.
they say, will be exhausted in the next two o
three years while sales of replarement P2 will
drop.

The trend matrhes thnse in the IS and tik.
The result is further roncentration in the
industry, as small and medium-sized (irms are
gobbled up by the giants. [In Diebold’'s view, nnly
five to six large companies active on the
German market will arab the lion’'s share of
Pt sales. The small ones will have to look for
niches.

After PC sales in Germany rose 15 per cent in
1990 to rearh $5 billion, this year's market will
level off to hetween 5 per cent and 10 per cent
growth. Only in the five new eastern states will
there still be a 15 per cent rise in sale< in
1991, because of the enormous demand for PMs in
that region. Fnr the whole nf Germany, however,
the longer-term PL future is anything but bright.
(Sourre: Electronics, April 1991)

Siemens mounts major initiative in fuzzy logic

Netermined not to leave the tield ta Japanese
produrers, Germany's Siemens Al is launching a
Tang-term, multimiliion-dollar effort in
fuzzy-logir technology. The company’'s Tack Force
fuzzy project aims at research and development in
fuzzy controller hardware and <nftware.

While most Furnpean rompanies have assigned
just one or two people to watch over the
luzzy=logic scene, Siemens is qoing all out,

RO will empha<ize autamation, mediral
diagnastics, household appliances, snvironmental
control, image processing, character recoqgnition,
and related areas. [n many of these applicatinong,
nn exart programs can he <et up for rertain




processes to allow the use of conventional Ingic
methods. Fuzzy logic overcomes this problem and
offers a better solution with lower hardware and
software development costs. (Source:
flectronics. April 1091)

Japan
Japan moves more R&D to Europe

Japanese firms, particularly electronics
manufacturers, are flocking to set up subsidiaries
in Europe, with a growing proportion of
RRD facilities and an inrreasing dependence on
European managers, according to a survey by the
Japan External Trade Organisation.

In the year to January the rumber of Japanese
manyfacturing operations jumped by 28 per cent
to 576, the survey found, of which 177 were
electronics tirms. Britain leads the field in
wooing Japanese electronics manufacturers, with
58 firms making goods here.

Since last year's survey the number of R&D
rentres estahliched in Europe by Japanese firms
almost doubled, from 73 to 140, partly in response
to complaints that inward investment tended to
roncentrate on "screwdriver" assembly plants.

Two thirds of firms said they were actively
involving Europeans in their management teams.
(Source: Electronics Weekly, 15 May 1991)

The private sector offers an alternative

While the world's attentinn focuses on MIT['s
next generation computer project, a group of
Japanese academics and indusirialists have been
trying to taunch an alternative to the sixth
generation computer projert with private sector
funding.

Their initiative, rcalled the International
Institute of Novel Computing (IINC), may never get
oll the ground. But the very fact that some top
Japanese companies have been prepared to put money
into the project shows a growing movement in
Japanese industry to Jook for alternatives to MITI
projects, whirh, although often seen in the West
as a source of Japan’s economic might, are viewed
ir a very different Tight by Japanese industry.

The TINC initiative was launched last year by
the Japan lerhnolngy Transfer Association - a
non-profit organization funded largely by private
industry - with the backing of none private
companies, inrluding Hitachi, Nissan and
Hippon Steel Corporation.

The projert is led hy Hideo Aiso of
kKeip University and includes many arademics who
are also involved in MITI's sixth generation
project.

[IM( may tocus on various types of
next-generation computing, including parallel,
optical and neural computing - key targets of
MITI's projert. When the initiative was announced
Tast September, offirials of the Technnlogy
Transfer Assoriation said they were confident that
many more companies would join the scheme,
(Fxtrarted from Matyre, Vol. 3581, 30 May 199)

United Kingdom
Fibre network link up for R&D tedris

A hroadband optiral fibre network is planned
to link together 200 research departments in

universities, polytechnics and government
establishments within five years.

It will upgrade the existing 2 M-bit/s
aqovernment supported data network called Janet
with a fibre-based network operating at over
100 M-bit/s. Called Super Janet, the new network
would radically increase the services available to
the academic community by offering high-speed file
transfer, voice and even high-definition graphics.

The high cost of the project. which may
require a dedicsted fibre network, is hoped to be
shared with industry.

First network trials at five sites use the
100 M-bit/s data networking standard FDDI (fibre
distributed data interface). In June it is
expected that FODI will be selected for the Super
Janet project.

The project could also be important in the
development of high-definition television and
graphics services within the UK. Expensive HOTV
terminals could be used in research and
educational applications such as Super Janet long
before it becomes a consumer product. (Source:
Electronics Weekly, 10 April 1991)

United States of America
US funds high-tech research

Research into flat-panel displays, X-ray
lithography and mass storage systems has received
2 $9 million cash boost from the US Government.
Half the money will go into industrial research
projects.

The awards are being interpreted as a sign of
growing government commitment to high-technnlogy
companies in the face of foreign competition.

These are the first awards under the
Government's Advanced Technology Program which
will spend $36 million on non-military research
this year.

ATZT Bell Lahoratories and MrDonnell Douglas
won grants for work on X-ray lithography. Used in
the production of semiconductors to etch the
ultra-fine circuit patterns directly onto the
silicon, X-ray lithography is seen by US chip
makers as a means of maintaining a technology lead
over Japanese rivals.

Japanese cumpanies such as Hitachi, Toshiba
and Fujitsu, which have prototyped 64 M-bit URAMs,
appear to have opted for improving conventional
technoloqgies. (Source: Electronics Weekly,

13 March 1991)

War pushes COCOM to software curbs

Export restrictions nn software that
transfers data between computers have heen
tightened in the wake of the Gulf war because
US military and intelligence ofticials were
dismayed by the difficulty the allies had in
destroying lraq's command and control computer
Vinks during the conflict.

The new software rontrnls are expected to be
formalized at a high-level meeting of the
(onrdinating Committee for Multilateral Export
Controls, known as COLOM,

The software, which is widely availahle from
manufacturers around the world, makes modern
computer networks reliabie and resistant to attack




by rerouting messages in a network automatically
after any single link has been destroved.

COCOM was established after the Second Wnrid
War to control Western trade with the Soviet Uniun
and Eastern bloc rountries. When the (ommittee
votes for a policy, each country is responsible
for putting it intn etfect.

Such an action would at least partly reverse
recent attempts to liberalize the trade in
computer {echnology with the former Eastern bloc
countries and (hina, computer executives said.

American computer manufacturers have been
Tonking to Eastern Furope and the Soviet Union as
new markets for such applications as banking
systems, which routinely use wide-area computer
networks to link branches and autom>ted teller
systems. Such networks are also used tor
reservations systems by hotel chains.

The largest US computer makers, including
Internationg! Business Machines Covp.,
Digital Fquipment Corp. and Unisys Corp., could be
aifected by the new restrictions, the industry
evecutives said.

The software trade restrictions have been
stiffened in recent months because of vocal
objections from the Hational Security Agency's
signals—inteliigence division and the Pentagon’s
tactical-intelligence group. according to the
industry erecutives and former government
officials with knowledue of the situation.

US intelligence agencies have determined that
Iraq was able to obtain some of the most advanced
computer-netwo-king equipment hefore the war.
mostly from tuyropean manufarturers, and have
re-examinred the issue ol exports of computer
communications equipment.

The dispute is likely to intensify in the
future because advanced computer technnlogies,
often sold for commercial uses, are increasingly
being viewed as crucial in modern warfare,
particularly in the wake of the Gulf war.

The issue is taking on new urgency because
the Government is planning to make final the
COCOM "core tist" for rontrnltling the expart of
conputers and other high technalogy, and the
computer executives said they were concernerd that
the new controls might include stiff Timits under
its telecommuynications section,

The exacutives said the limits on
telecommunicatione equipment rould affect computer
hardware and software expnrts, depending on how
the rore list's language wis worded.

At stake is the interaction between twn
cateanries of the Tist reoarding computer and
telecommunications equipment, they say. They lear
that restrictive language in the telecommuyni-

rations section rould prohibit many computer sales.

The communications technonlngies at issue are
referred tn as "dataqgram", “fast celert” ang
"dynamic adaptive routing'”, and are used in many
modern computer networks. They are hardware and
software systems that make data rommunications
highly reliable and permit uetwnrks to reroute
information around damaged netwark 1inks.
{Sourre:  International Herald [ribune,

23 May 1991)
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USSR

Soviet systems: much need, but few rouoles
Althouah computers have become tairly rammnn
in Moscow and Leninarad. there 15 <till a huge
unmet demand in this enormous country. Covering
one sivth ot the earth's surfare and with a
pepulation almost 20 per cent larger than that of
the United States, the Soviet Union at the end nf
1790 had an installed base of orly %0 000 to
500,000 computers, by various estimates. fhe
Soviet Government projects that the country will
need to produce or import more than (0 millign
computers in this decade tn modernize the
eronomy.  Thig ig a difficult task, as domestir
production ot computers is minustule and wa< until
recently channelled exclusively to the military.

The barriers to massive imports n! computers
and other high-tech products are formidable. The
most serious is the lack of convertible curvency
in the Soviet Union. In addition, the almnst
complete lack of commmunicatinns and transport
infrastructures and the constantly shifting
poritical, legal and commercial frameworks make
penetrating the Soviet market a difficylt
proposition.

The unmet demand for romputers means that
computers and peripherals are amory the most
highly prized of Weslern imports. [In the USSP,
[BM AT sells for an average of 60,000 voubles,
putting 1t beyond the reach of all but the most
atfluent individuals.

an

These high computer pricres are used as
henchmarks in establishing the black market valye
of the rouble against the dollar and other foreign
vurrencies. Some Soviet economists predict that
increased computer imports will stabilize the
rouble. Underlining the financial importance nf
computers in the Soviet Union, Fls are traded an
the new Moscow Commodities Exchange alengside
wheat and oil. There i< even a de facto futures
market in personal computers. Some reports say
that <hipments of per<onal camputers are sn
valuable that armed guards must preotect them
against hijacking,

But despite the difficulties, the allure of
the last great, untapped market has stimulated
American, Asian and European campanies to dip
their toes into the Soviet market for high-tech
products. The Wild West atmosphere in the
Fast bh.or has fostered some innovative approarhes
tn business - including barter, arcane currency
swaps and the estabhlishment of domestic
manufarturing facrilities hy foreign rompanies,
For instance, IBM P ¢l .nes are nften purrhased in
Taiwan ar Thailand in barter deale for timber or
metal products. It is also not unuysual far
foreign students to smuggle PLs into the country.

Since 1988, thousands of amall computer
resellers have established themselves in Kiev,
Leningrad, Moscow and nther Soviet cities, fut
resellers have alrealy earaed unsavoury
reputations by culling up to /00 per cent profits
nn ceomputer produycts, which they hawk along with
imported auytomnhiles electronic miusiral
instrgment s, washing machines and beer,

In an offort tn curtail evcessive profits and
stimplate Iocal produrtion, the Soviet fosernment
rrcently imposed a A0 per ront duty on cales of
impovted personal computers. Dumestic rompanies




that add significant value to the products are
taxed at a lower rate. While many resellers are
making token gestures to avoid the taritts -
integrating a few components or bundling some
software - several ftirms have accepted the
challenge and launched significant
computer-manufacturing ventures.

In September 1990, Aquarius Systems Integral
opened a computer factory in Shuya, 250 kilometres
from Moscow. Using a military electronics fartory
left idle by Soviet defence cutbacks, the
Soviet-Taiwanese joint venture plans to produce up
to 100,000 computers annually. Most of the
factory's IBM AT compatibles will be sold ir the
Soviet Union for roubies, hut a portion will be
exported to Europe and sold for hard currency,
according to an Aquarius spokesperson in Moscow.
Aquarius personnel are working closely with
Boris Yelts® and his advisers on a plan to
computerize the Russian Republic.

In another joint venture, San Jose,
California-based Chips and Technologies Inc., a
manufacturer of IBM-compatible chips, is working
with Soviet partners to graduce PCs in the
Byelorussian city of Minsk starting this year, as
part ot a company called Golden Gate Computers.

The new computers, built around
state-of-the-art very large scale integration
(VLSI) technology, will sell exclusively for hard
cash, at lower prices than they would cost in the
United States. But support and training will be
available for roubles.

Most foreign computer companies are selling
systems to Soviet buyers through dealers and
distributors, but are not establishing
manufacturing presences in the Soviet Union. 1In a
variety of innovative arrangements, products from
companies such as Arple Computer Inc.. AST
Research Inc., Lpsan, Hewlett-Packard Co.,
i«rdon Corp. are turning up in the USSR.

IBM and

Tandon has found a unique route around the
prohlem of converting roubles. Exploiting the
barter system (which the Soviet Union is in the
proress of abandoning), Tandon will sell
Indian-made romputers for roubles. Indian state
banks will cenvert vhe roubles to Indian rupees in
exchange for oil and industrial products the USSR
has sold to India.

(Other toreign companies are tinding somewhat
more conservative ways to sell systems to the
Soviets. Few Soviets buy their computers in
stores; thus, post-<ales service, training and
maintenance that Westerners take for granted are
not widely available. Two US companies are trying
to reverse this trend, introducing American-style
retailing and service. Computerland Corp. and
Microfge Inc. opened stores in Moscow in 1990,
Both sel! PC products from AST, Epson, HP and IBM
for hard currency. (omputerLand and MicroAqe
oifer syprert, training and Soviet-produced
software 1n exchange for roubles.

US rompanies selling directly tn the Soviet
market include Apple, Hewlett-Packard and [HM.
Apple, however, is having Timited success in its
attempts to brealk the near monopoly of MS-DDS in
the Soviet Union. (Reprinted with permission of
DATAMATION magazine, 1 April 1991, Copyright by
A Dunn and

reserved. )
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VIIT. STANDARDIZATION AND LEGISLATION

Standardization
Standard for electronic document citation

An increasing number of publications and
other documents are appearing in electronic torm,
having been created, maintained and disseminated
on a computer system. An electroric document may
be fixed and unchangeable, or it may take
advantage of i1ts computer environment to
incorporate modifications in both form and content.

An electronic dorument may or may not have a
paper equivalent. Despite the complexity of the
task, electronic documents need to be reterenced
if the integrity of the intellectual process is to
be preserved.

Rerognizing this need, the International
Organization for Standardization (IS0} has set up
a committee (ISO/TCA6) which aims to establish an
international standsrd for the creation of
references to electronic doruments. More
information can be obtained from: SCC (Canada}
c/o Oftice of Library Standards, National Library
of Canada, Ottawa KA ON4, Canada.

US suppliers unite in RISC standards drive

Major US hardware and software suppliers
announced a consortium backing a fresh set of
workstations standards.

Members of the Advanced RISC Computing
Architecture consortium include UEC, Cempay,
Microsoft, the Santa Cruz Operatinn, Siemens,
Unisys, Control Data, Sony and Mips Computer
Systems.

Its main aim is to persuade Targe
corporations to use RISC-based workstations by
promising high performance and 3 wide range of
business applications. (ntil now, business users
have stanidardized on IBM and compatible PC systems
and shunned RISC-based workstations.

Arca has chosen the RA1000 RISC microproressor
trom Mips a< the core processor for a ranye of
low-priced workstations that will include laptop
computers, desktop workstations and multiprocessor
high-end systems. The R1000 was chosen because of
its architecture, whicrh makes it easier to run
MS00S-compatible software.

Arca is developing standards that will allow
applications to run on RANOD systems as well as
IBM and compatible PCs. This effort depends on
the develapment of application prograsmming
interfaces based on various versions of Unix,.

Arca will split its development elforts into
twn broad groups code-named Gibraltar and Apache.

NEC w1ll lead the Gibraltar group in the
development of APIS for its proprietary version of
lnix which is called Ulitrix,

The Apache group, led by Compaq, will develop
APIS for RISC workstations using the RA000
microprocessor and Unix System V,

The first APIS will not be ready until

mid 1992, (Sourre: CLomputing, 11 April 1991)
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Encryption system backed as standard

Several major computer companies are set to
endorse a public-key encryption system as an
international standard.

Movell, Lotus Development and Digital, three
users of the 11-year-old Cryptosystem from
California-based RSA Data Security, have said they
will endorse the product as a standard.

Industry observers also believe Sun
Microsystems, Apple Computer and Microsoft will
add their names to the list.

RSA's proposed public-key encryption standard
would allow the companies to exchange scrambled
data among disparate platforms.

Encrypted data is based on an algorithm and
transiated into a series of numbers. Those who
he!d the mathematical key can encode or decode a
message. (Source: Computer Weekly. 25 April 1991)

IBM, AT&T put heads together on_ standards

Rival US giants IBM and AT&T have set aside
their differences on operating system software to
join forces in an effort to develop the standards
needed to manage large computer networks.

Both companies have agreed to develop
software Lhat will allow their respective network
management systems to talk to each other using
"existing interfaces". This will lay foundations
for future versions whirh adhere to Open System
Interconnection (0SI) network management standards.

However, IBM and ATET are still at
loggerheads over the fuyture of the Unix operating
system that controls many of the computers that
sit on these large networks.

AT&T's Unix International camp backs a
different flavour of Unix to that being developed
by the Open Software Foundation which is backed by
IBM, DEC and others. An IEM spokesman indicated
that the agreement on network management was
totally independent of this. (Source:

Electronics Weekly., 3 April 1991)

EC drops bid_for HDIV standard

The furopean Commission (FC) has abandoned
its attempt to impose a standard for HUTV.

It will not now issue a directive forcing all
satellite TV pictures to be broadcast using the
MAC Tormat, which it had hoped would be the basis
for HOTV systems later this decade.

The Commission's disarray will leave Furopean
companies selling TV equipment and servires
falling further behind the Japanese. MNHK, the
main TV company in Japan, will start reqular
broadcasts for HDIV sets in the autumn. [t
intends to launch a new satellite, called 0S-3b,
in the summer. Companies, such as Sony, are
already selling TV sets to receive the pictures.
(Source: Electronics Weekly, 3 April 1991)

Standard for compressed digital images

The standard for compression of digital
imaqes, developed by the Joint Photographic Expert
Group (.JPEG), was launched formally in
March 1991, This introduction will he follownd by
a second standard for full-mntion digital video

developed by the Motion Picture Expert Group
{MPEG). The JPEG standard allows ease of editing
because each image is taken separately, while the
MPEG uses the fact that video often contains many
images in which part of the picture stays the
same. JPEG also allows the user to pick the
degree of compression needed. One of the major
problems with images is that it takes a huge
amount of computer storage capacity to display and
print the images. (Extracted from New York Times,
Z3 January 1991)

Support gathers_behind frame relay standard

Networking specialists Racal-Milgo and
Proteon are among 12 companies that have pledged
their support for the emerging frame relay
high-performance data networking standard.

Frame relay is expected to replace the
popular X.25 packet-switching wide area network
standards within the next two or three years.
Siagnificant efficiency increases and lower costs
are seen as the main benefits.

The latest addition of the communications
companies brings to 35 the number of organizations
belonging to the Frame Relay Implementor's Forum,
which will promote the public specification
announced last September by Cisco, DEC, Northern
Telecom and Stratacom.

That specification in turn is based on the
frame relay interface definition spelled out by
the American National Standards Institute (ANSI).

Besides Proteon and Racal-Milgo, the other
new members include Coral Network, Cryptall
Communications, Infotron, Multi-Tech, Network
Systems, Newport System, 0ST, Sigma/THE and Telco
Systems.

Frame relay conforms to the CCITT [.121
specification, otherwise referred to as broadband
integrated services digital network (ISOM) and
synchronous transfer mode. CCITI will work with
ANS1 to ensure the development uf a common
standard.

The technology enables groups of local area
networks (LANS) and wide area networks (WANS) to
operate in a much more integrated manner, opening
up applications like videoconferencing. (Source:
Computer Weekly, 7 March 1991)

Legislation
Europe 1992 the legal underpinnings

The unification of the European Common Market
is likely to leave its mark on technology and its
applications in post-1992 Europe.

The intellectual property laws of the members
of the EC have long provided incentives for
innovation, development and industrial
investment. Despite their bhenelits, these laws
are viewed by the EC as potential obstacles to
trade among the member States. The £C has
therefore been working to minimize such barriers.

One ongoing effort is devoted to software
protection. In 1989, the European Commission, the
executive body of the EC, proposed a directive for
harmonizing member countries' laws for protecting
snftware. Besides mandating a uniform copyright
duration of 50 years from the date of creation of




the software, it prescribes legislation to help
thwart illegal copying and promote research and
investment in computer technology. Also. an
autherized user would be allowed to decompile
software to the extent required to achieve
interoperability.

The EC's policy-making body. the Council of
Ministers. approved the directive in principle on
13 December 1990.

The E7 has taken steps to protect
semiconductors as well as software. A divective
adopted by the Council in 1986 established uniform
protection in the EC for the topographies, or mask
works, of integrated circuits. Implemented
through laws of the member States, the directive
prohibits unauthorized reproduction and crommercial
exploitation of semiconductors containing
proprietary topographies, as well as the
unauthorized importation of such products into the
EC. The topographies. identifiable by the symbol
"T", will be protected generally for 10 years from
the date of first commercial exploitation or
registratinn with a member State’'s agency charged
with adminicstering these laws.

Shortly after this directive was adopted, the
Council granted interim protection to products
from the United States, Japan, and other
countries. Last year, protection was extended on
2 permanent basis to Australia, Austria, Japan and
Sweden, and. until the end of 1992, to Switzerland
and the United States.

In addition to legislating protection for
technical advances, the Commission plays an
important role in reqgulating competition among
businesses operating within the Common Market.
This activity is somewhat akin to the enforcement
of the antitrust laws in the United States.

The Commission's power to regulate the
marketplace stems from the 1957 Treaty of Rome,
which contains several provisions concerned with
competition. One of these, Article 85(1), is of
particular interest here. Article 85(1) gives the
EC the power to prevent anti-competitive
arrangements. [t prohibits "all agreements ...
and concerted practices which may affect trade
hetween Member States and which have as their
abject or effect the prevention, restriction or
distortion of competition within the common
market".

From time to time, the Commission is called
upon to evaluate a transaction in the light of
this provision. A recent decision concerned a
joint venture formed to develop and manufacture
equipment for Group Special Mobile, a propnsed
pan-European digital cellular telephone system.
The partners were AEG AG of Germany, the
Dutch/French Alcatel NV, and Oy MHokia AB of
Finland.

On 27 July 1790, the Commission granted the
enterpricse a "negative clearance”, stating that
the consortium does not violate Article B5(1)
because the companies could not have been
effective competitors individually given the
investment and <taffing required, the shnrt time
frame mandated by the project, and the linancial
risk,

By the end of 1992, the EC hopes to have murh
of the legal and physical infrastructure of a
unified market in place. HMNovertheless, the

proress of unification is an evolving one, and
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will therefore continue as necessary to
accommcdate new developments and technologies.
(Source: [IEEE Spectrum, May 1991)

IX. RECENF PUBLICATIONS

CD-ROMs from CGIAR

The Consultative Group on International
Agricultural Research ((GIAR) has released the
first ir 3 series of tulli-text CO-ROMS which will
eventually constitute a library of 6,000 titles on
agriculture in English, French and Spanish. The
first disc to be released is entitled Food,
Agriculture and Science. [t includes titles
dealing with such subjects as rice growing. field
problems ol growing beans in Latin America, potato
research and sorghum breeding.

The disc will be distributed free of charge
to interested institutions in developing countries
by agricultural research centres, and is available
for purchase by cther users at $US 99. for
further information, contact (GIAR, c¢/o0 The World
Bank, 1818 H Street NW, Room NS063, Washington,

DC 20433, USA. (TP+1 202/334 8031). Information
on copies for purchase is available from:
Knowledge Access International, 2BGS Marine Way.
Suite 1305, Mountain View, CA 94043, USA.

(TP+1 415/969 0606).

UNESCQ library network

The General Information Frogramme of the
United Mations Educational, Scientific and
Cultural Organization, in cooperation with the
World Federation of UNESCQ Clubs, Centres and
Associations (WFUCA) and the International
Federation of Library Associations and
Institutions (IFLA) recently announced a project
for the esteblishment of a UNESCO Netwurk of
Assnciated Libraries (UMNAL).

The purpose of the Metwork is to bring
together and support a group of libraries which
will work in association with UNESCO and
organizations cooperating with it, in order to
foster international understanding, promote
dialogue between different cultures, increase
awareness of international issues and disseminate
informatinn on UNESCO publications and key works
such as those included in UNESCO's collection of
representative works.

The Hetwork will he managed by a steering
committee (comprising UNESCO, WFUCA and IfLA as
permanent members, and temporary members to he
appointed as required), a general assembly and a
coordinator. Membership will be open to any
libraries which serve the general public; it is
hoped that eventually there will bhe at least ane
Assoriated Library in each UNESCO Member State.

Participation in the Network will enable
members to make contact with libraries in other
countries, contribute to the promotion of
international understanding, experiment with new
techniques, attract new groups of readers, and
estahblish direct contact with UNESCO and receive
its documentation.

lihraries ‘nterested in joining should
rontact: the Bureau of the Coordinator, PGI,
UMESCO, 7 place de Fontenoy, 75700 Paris, France.
Further information on the Metwork is rontained in
a UNESCO booklet: The UNESCO Network of




Associated Libraries: an introductign. publi<hed
by UMESCO/PAL in January 1990 {<erial number
PGI-BI/WS/S rev.).

Ryral community information services:
guidelines

Recent years have seen 3 growing awareness of
the importance of information services that meet
the needs of rural communities in developing
countries. Thi< prompted the IFLA Section of
Public libraries to convene a small working group
that met at the 1987 [FLA Conference in Brighton.
The group recommended that a project should be <et
up to promote and assist the development of such
community information services. The first stage
ol the project was a literature review, to
establish the state of the art and provide
guidelines on the development of rural community
information services.

Ryral community information services:
guidelines for researching need, setting up
services and evaluating performance, by
Elaine Kempson, is a paper summarizing the
aquidelines under three main headings:

(1) analysing community needs: {2) establishing
appropriate services: and (3) monitoring and
evalvating performance. 1[It is published in I[FLA
journal 16 (1990), Mo. 4, p. 429.

Mew magazine on disc

PC Vision {Melbouyrne, Austvalia) is a new
magazine that romes on a 1.2 Mbyte floppy disc for
viewing in [BM PCs and rompatible machines.
Publisher John Gould says that four software
packages have been combined to create the
magazine. It should appeal to advertisers, who
can demonstrate software in this format. Some of
the araphics in the first issue are also
animatrd. A page in the magazine can have 16 of
256 possible colours. Extra information can be
stored in a disc for readers who want more
information than is available in the main
advertisement. A run of 11,000 copies of the disc
is equivalent to 2.6 million tons of paper ftor a
reqular 130-page magazine. An issue will cost

A33.95. Tt will he available on 5.25 and 1.5 inch
discs. Technology for the magazine cannot be
patented. (Extracted from Mew Scientist,

73 February 1991)
IBE education thesaurus revised

A ramplately revigsed tifth editinn of the [BE
education thesaurus has been prepared by UNESIO's
International Bureay of Eduration (IBF). The
revision, which has taken several years, has seen
rhanges to some 200 terms, reflecting new trends
and concepts in the field ot education, to make
them more compatible with the terminology used in
the edutation section of the UNESCO thesaurus.

Information rontained in the Thesaurus, which
has a wide usership among institutions in
Hemher States, has heen presented in such a way as
to make documentary research easier. A number of
definitions nf terms have heen introduced, to
avnid any doubht abnut the rhaice of descriptors.
Thig revision affects the Fnglish, French and
Spanish editions. The new tnglish version is
schediled to appear early in 1991, [t is
available from: Sales Office, UNESCO, 7 plare de
Fontenoy, 75007 Paris, France.

Hew ACCIS directory published

ACCTS has just published the Uirectory of
selected collections of United Nations system
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publications. The directory, compiled on the
bas<is of information gathered from

39 United Nations organizations, is aimed at
assisting users in locating collections of

linited Nations system publications at the country
tevel.

Information about libraries and documentation
centres included in the directory was derived from
the Database of United Hations Databases and
Information Services (DUNDIS). maintained in the
ACCIS Secretariat.

For each of 170 countries and areas listed,
the user may find: libraries and documentation
centres within the United Mations system: select
tibraries and other information services which
maintain depository collections of United Mations
sysiem publications: and United Mations
Information Centres/Services.

The 126-page directory (ISBN 92-1-100351-.2;
Ul Sales Ho. GV.E.90.0.4) is priced at $US 25, and
is available from tnited MNations Sales Sections in
Geneva and MNew York.
Computer-aided translation systems: an overview

Only 2.5 per cent of all documentation is
transiated into another language. according to a
report produced by Praetorius itd. for the
Eurnpean Commission (EC). One method of
overcoming the language barrier, says the report,
is to use one of the increasing number of
computer-aided translation systems that can
transiate 25 pages a minute.

Systems available inrlude the Canadian
Taum—Meteo (English to French), Systran (it
beyan as Russian-English, but is now owned by the
£t and work is in progress towards its use with
16 language pairs). Spanam/Engspan is a US
system for English-Spanish and vice versa, Titus
was developed in France for the textile industry
for English, French, German and Spanish.

Weidner is another US system for English to
fFrench, Spanish or German and ALPS, from the
same source 3as Weidner, is for English to
French, German, Italian and Spanish. logos,
another US system, covers Vietnamese, English,
German and French, Smart is a very fast system
{200,000 words an hour) for English-French and
French-English transtations, used by the (anadian
Government. SUSY, from Germany, covers Russian,
German, English and French, Socrata is a
Canadian system for Enalish/Fren:.h-
French/English. METAL oifers German and
fnglish, french and Dutch pairs plus German to
Spanish. PC-Translator. from the USA, is
available for under $US 1,000 for Danish and
English, English/French and English/Spanish.
Another low-priced (under $US 2,000) system is
Globalink, for a French/Spanish pair, German to
English, English to French and English to
Spanish. Finally, Tovna from Israel, for an
English/French pair and an English/Russian pair,
is under development.

The report, which outlines all of thesge
products, is availahle free of charqge from
[an Pigott, European Commission, DG XIII-B,
1-2920, Luxembourg.

Arab League guidelines

The Arab League Dacumentation Centre (ALDNC)
has recently issued a new set of Guidelines for
the preparation of national policies for
information systems and services in the Arab
countries.




Available in Arabic and English, the
guidelines deal with the following topics:
procedyres applied in designing national policies:
cbjectives ol national policies; desianing and
implementing a national policy, and establishing a
national body responsible for coordinating
information activities.

For further details, contact ALDOC,
17 Khereddine Pacha Street, Tunis, Tunisia (TP+216
17890 100: TX 14411/2-13241/2 JAMIA TH; Fax 4216
1/781 801).

Libraries in Africa

The quiet struggle: libraries and
information for Africa is 1 new book published by
Mansell Publishing, which outlines the current
information environment in Africa. Also described
are strategies for the development of an African
library and information programme. Much attention
is paid to the importance of information for
development, including the tendency of
decision-makers to overlook and disregard
indigenous research. Authors Paul Sturges and
Richard Meill maintain that Western library models
are inappropriate for Africa and that change must
come from library schools.

Managing a nation: the microcompyter
software catalegue

This is the second edition of a reference
book that surveys and reviews microcomputer
programs of special interest to managers
resgonsible for - and scholars concerned with -
the management of the alfairs and business of
nations. It focuses on specialized, often
Tittle-known programs, rather than general-purpose
software such as word-processing and spreadsheet
packages.

Published by Westview Press, the book covers
sector-specific programs as well as multi-sector
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and global models; it includes chapters of general
application to help users derive full benefit from
the programs reviewed.

Managing a nation (388 pp.) sells at
$US 48.50. The publishers can be contacted at the
following address: Customer Service Dept.,
5500 Central Avenue, Boulder, Coloraden 80301,
USA. TP+l 303/444 3541;: Fax +! 303/449 3356.

Brokers' directory published

A Directory of European Information
Researchers has just been published. Identifying
information brokers in nine European countries,
the directory gives full contact details and
describes services and specialist areas of
evpertise.

Publicshed by EIRENE. the furopean
Information Researchers MNetwork, it will he
published annually with 3 supplement containing
additions and amendments distributed each
November. The price is £95. Ffor further
information, TP+44 71/490 5519.

Computer fravd and security bylletin

This monthly publication provides
comprehensive and up-to-date international
coverage of significant developments in the areas
of : audit and financial control methods; security
techniques in personnel management; data
encryption; physical security of computer
instalment: risk management; network security:
acress control; security software and software
protection; computer crime insurance:
authentication and validation; telecommunications
security: and virus and worm reports.

Further details are availahle from: Elsevier
Advanced Technolegy, Europe: 256 Banbury Road,
Oxford OX2 7DH, UK or US: 655 Avenue of the
Americas, New York, NY10610, USA.





