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1. NEWS AND EVENTS
UNIDO bolds meeting on information technology

In an effort to voordinate the activities of
organizations and prafessional groups active in
the area n! intormatics technology for
development, the UNIDC Secretariat convenes
biannual meetings of the Consultative Group on
Informatics Technology (COGIT). These meetings
bring together professionals from the field of
informatics. identify possible areas of
cooperation and consider a mechanism for keeping
m:tually informed and for formulating joint
programmes.

In the past years the UNIDO Secretariat has
promoted the concept of software as an irdustry
and the actions that developing countries could
take to promote that industry. The concept has
been elaborated through several studies dealing
with software development and applications for
useveloping countries, the approach te software
production in those courtries, and guidelines for
arganizing software houses. Further work in this
area would include the promotion of software links
to industry for specific applications of relevance
to developinn countries.

The seftware which car be developed and
deploved is determining the speed with which
computing systems penetrate industrial and service
enterprises and transform them to increase the
quatity and quantity of their nutputs.

Snftware technoliogy is now being recognized
as & new important sector deserving development in
itself. However, in the context of UNIDO's
activities not all the etements of the new sector
necessarily deserve attention. The most important
elements of informatics technology from UNIDO's
point of view may include the following:

(a}  Industrial software applications;
{b) Software as a smali-scale industry;
{r) New production technologies for software;

(d) Standardization and legal aspects 'n
both hardware and software;

(e} Monitoring deve'opment of software
technoloqgy.

The formal objectives of a meeting of the
Group held in Vienna from 26 to 28 November 1991
wWereg

(a} To review practical experience in
software production and applications and to
identily concrete measures of cooperation at the
international level, including cooperation among
developirg countries, sc as to promote wuch
applications in a manner consistent with the
requirements of the developing countries;

(b) To review UNIDIN's past and planned
activities in the firld of software and suggest a
programme of action.

Participants were from United Nations
agencies, from seiected developing countries,
and experts from industrialized countries.

After reviewing current trends in software in
the context of informatics technoloay as well as
the needs of developing countries in that respect,

a number of conclusions and recosmendations
relating to inputs to the UNIDO programsme in this
area were adopted.

Three major trends in the scftware field were
recognized:

(i) Increasing demand, particularly for
software, in the wake of the most recent
developments in microelectronic chips.
The availability of reasonably priced
and powerful microelectronic chips is
creating an increasing demand for system
and application software based on those
chips. Many urgent user needs could be
satisfied most economically by taking
advantage of these latest hardware
developments. The demand is principally
in the areas of distributed system
software and applications software which
supports easy-to-use man-machine inter-
faces and integrated hardware-software
solutions.

(i} Globalization of the software market.
The standardization of computer hardware
brough about by mass—produced micro-
electronic chips and the availability of
a responsive gloabl communication infra-
structure (computer networks such as
Internet) has led to close trans-
national cooperation among software
professionals. Information transfer
achieved by these new means of communi-
cation ensures the global community
comparable levels of know-how.
Ultimately, 3 product either succeeds
globally or disappears; even “niche"
markets are being globalized.

(ii7) Optimal quality of product, documen-
tation and development processes. As a
direct consequence of the globalization
of the software market, only products of
the highest quality succeed. Quality
refers to absence of design faults, ease
of use and detailed documentation. It
is also accepted that software quality
is determined by a rigorous development
process and thus emphasis is now placed
on structuring the development process
accordingly. Many software users have
already begun to demand full accredita-
tion of the software Jevelopment process.

{iv) Increased cost of entry into the
software mirket. The qlobalization of
the softwzre market and the emphasis on
assured software quality have led to a
significant increase in the cost of
entering the software market as a
newcomer. In particular, the cost of
global marketing can be prohibitive lor
3 small company. Schemes, already
promoted by UNIDO, for "joint venture”
cooperation and risk-sharing between
companies in industrialized and
developing countries are of immediate
relevance in this context and should
thus be further encouraged.

The key issue in the development of software
products is a demand for computer applications.
Country-specific strategies for software industry
development, including software applications in
non-electronic industries and services, such as
cement, fertilizers, agriculture, chemicals and
transportation have to be developed to accommodate




the mix of infrastructure, policy-framework and
manpower availability peculiar to each developing
country.

In order to improve product quality and
ettectiveness in the small- and medium—scale
industry sector, particular emphasis should be
given to demonstration prajects for that sector.
Demonstration projects yielding tangible and
measurable improvements in productivity in various
sectors of the economy are of vital importance to
opinion building among planners, economists and
administrators in developing countries.

Developing countries should recognize
"value-addition™ as a valid objective for the
software industry. Cantract prograsming, custom
design and implementation would help build up a
critical mass cf experience. It is also important
for developing countries to acquire expertise in
leading-edge aspects of software technology.

Developing countries should also consider
adopting a coherent and cooperative strategy in
the area of software protection along the lines
already adopted for integrated circuits.

A large proportion of applications,
especially in the small- and medium-scale industry
sector, could be implemented using small
computers. Every effort should then be made to
ensure that industrial users in developing
countries are fully aware.

Networking and centres

There is a clearly perceived need for centres
of excellence in software production and appli-
cations. UNIDO was called on to encourage and
support developing countries in setting up
microprocessor and/or software applications
development centres to address applications in
domestic industry and develop new, intelligent
products. UNIDO was also asked to lend infra-
structural and related support to developing
countries in setting up software development
parks where professional entrepreneurs can set
up operations serving both domestic and export
markets. [t was further suggested that UNIDO
work out methods for effectively interfacing the
research results and practical industrial use
Both centres and networking could be so organized
as to bring about the effective industrial
application of research results.

The Group agreed that E-mail could contribute
substantially to development. Developing
countries should be made increasingly aware of the
henefits offered by E-mail.

Building skills

The most critical input to software
development is the quality of the human resource
capabilities available. Zonsequently, in order to
build up the software industry in developing
countries, it would be necessary to build up human
capabilities in the field of sof'ware technology
in two specific groups:

{i) Training those about to enter the
software development industry: and

(ii) Retraining and/or upgiading the skills
of professionals already active in the
industry.

rs

It is recosmended that for the first group,
UNIDO should provide assistance to programmes
designed to ensure the cost-effectiveness and
relevance of training programmes to industry.
With respect to the second group, UNIDO should
support countries in setting up srogrammes
designed to acquire, analyse, adapt ard
disseminate relevant technical information to
software developers, as well as to analyse the
structural or organizational implications of
informatics in both an industrial and
administrative environment.

Regiongl _and international cooperation

The meeting emphasized the importance of
supporting the growth of the software industry in
developing countries and the pursuance of active
policies to promote the diffusion of informatics,
particularly among small- and medium-scale
enterprises. The Group also recommended that
drawing on the results and pilot experiences of
the Regional Programme on Cooperation in
Informatics and Microelectronics in Latin America
and the Caribbean (REMLAC) project, the
possibility of designing and impiementing similar
projects in Western Asia and otier regions be
explored. In the case of Western Asia,
cooperation with the Economic and Social
Commission for Western Asia {ESCWA) was
recommended .

it was felt that Tack of confidence in the
quality of software products originating from
developing countries ~as one of the major
obstacles to the effective dissemination of those
products. It was recommended that UNIDO should
assist in the establishment of software
accreditation bodies at the national and/or
regional levels and should strengthen cooperation
in the field of informatics between the
International Centre for Science and High
Technology at Trieste (Italy) and developing
countries.

The meeting recommended that international
cooperation in the field of informatics
development be encouraged amongst internatiocnal
organizations, in particular between UNIDO, UNESCO
and ITU, in such areas as networking, skiil-
building and software development centres. The
meeting of the Group further recommended the
consideration by the three organizations of a
pilot project for one of the regions to be
coordinated by UNIDO. The project would aim to
study the possibility of establishing a regional
network using a multimedia approach for education
as well as upgrading industrial manpower in
utilization of new technologies.

Businesses predict chaos over Eyrope’s data rules

Buying an international airline ticket or
using a credit card outside Europe could be
illegal if a draft European law is implemented as
it stands. The draft directive on data protection
was attacked repeatedly at a3 conference in London
for being unworkable, contradictory and so badly
worded that even lawyers were uncertain of its
meaning.

The proposed European legislation is supposed
to safeguard the interests of irdividuals b
controlling who can keep what information a§0ut
whom. Its aim is to bring the safeguards up to
the same standard throughout the European Community.




when the single European market comes into
force at the end of this year, citizens will be
encouraged to move between Member States and will
consequently appear an computer records in more
than one country. Businesses will want to use
iists of existing and potential customers in
several countries. When controls at national
borders within the Community are removed. customs,
immigration and police services will share data.

Britain's existing legislation allows most
data to be transferred abroad, but the directive
will prevent this unless there is a good reason,
or the recipient is in a country with similar
laws. This would hit any company doing business
nutside Europe - passibly even thase which use
onl, paper records, as the draft covers some of
thase too.

Lawyers are advising companies that from the
end of this year it could be illegal to pass
information on plane tickets out of Europe, making
international bockings impossible. Credit-card
and banking transactions could be illegal, as
could direct marketing and mailshots beyond the
Community's borders.

Companies in the third world which offer
contract data processing are already suffering.
MOL International is a Londan company which
distributes and processes 3 million questionnaires
a year on consumer preferences. Before the draft
directive was pubiished, all the answers were
typed into computers in Barbados. But in the
Vight nf the dratt, Lhe operation has been moved
to Barnsley.

Under *he draft directive, criminal
convictions, for instance, may not be held in
private.

The European Parliament will discuss the
directive later. It is supposed to be finalized
by the end of the year. (Source: New Scientist,
! February 1992)

US-Japan chip_deal reaches boiling point

furopean anger about the eight-year old
US-Japanese chip agreement is increadsing and
unless a satisfactory ronclusion is reached it
rould well result in retaliation.

The European Cosmission has always found the
cyreement, giving US companies access to
20 per cent of the Japanese semiconductor market,
unsatisfactory. The European Commission says that
the agreement represents a cartel, and it plans to
raise the subject in the next round of GATT talks.

The US-Japanese chip agreement has not gone
smoothly since it was orginally signed in 1986.
On severa) occasions the US Semiconductor Industry
Association has accused the Japanese of failing to
abide by the agreement. (Source: Electronics
Weekly, 5 february 1992)

Europe regains autonomy in gallium arsenide
production

European makers of gallium arsenide ICs are
assured of their independence from Japanese
suppliers, since a small firm in formerly
East Germany has increased production of GaAs
wafers. Wacker Themitronic, in Burghausen, had

been Europe's only native producer of high-purity
GaAs crystals. Lobbying hard for autonomy were
the German ministries for defence as well as
research and technology, joined by the chip
industry and the state of Saxony.

Wacker has transferred its GaAs production
gear to Freiberger Elektronik Werkstoffe GmbH in
Freiberg, which is already making and marketing
the material. Its standards in GaAs crystal
gro.sing are said to match those demanded by
Western firms. The company now wants to perfect
its skills in cutting and polishing GaAs wafers
and increase their size from the present 3- and
4-inch diameter.

Experts are counting on a boom in GaAs
devices for mobile telephones and satellite
receivers to drop prices. (Extracted from
Electronics, December 1991)

CFC-free sqlution

The Hughes Aircraft Company in California is
promoting the development of a CFC~free solution
as a breakthrough for electronics production. It
consists of a water and citric acid-based
substance, called HF-1189, and new manufacturing
processes that do not require environzentally
damaging chlorofluorocarbon-based (CFC)
chemicals. Hughes engineers say that the new
sclution and processes can remove up to two thirds
of the CF(-based solvents required for the
soldering of military electronics. The company
solders approximately 300,000 pounds of these
materials each year. HF1189 allows for a high
quality bond during the soldering process, yet
uses only water for cleaning, not solvents. The
water substitutes for isopropyl alcohal, 2
volatile organic compound as the vehicle for the
activator. (Source: Electronics Weekly,

29 Januvary 1992)

"No_clean" solder flyx moves a step closer

Moves to allow printed circuit board (PCb)
makers to comply with the Montreal Protocol, which
aims to phase out harmful chlorofluorocarbons
{CFCs) are heading in two directions.

An EC funged scheme commenced on 1 January
under the BRITE Project. It will run for three
years and its purpose is to produce an improved
"no-clean” flux that will remove the need to clean
residues from PCBs.

An alternative method was put forward by
Dow Chemical, which has developed a flux-cleaning
solvent, without ozone-depleting CF(s, that can be
used in non-aqueous manufacturing processes.

Although Dow accepts that the majority of
PCBs will soon be made using no-clean fluxes, it
insists that a market will remain for flux
cleaners in high-reliability areas such as
military, avionics and some telecommunications
systems.

The cleaner, called Dowanol PX-16, is an
alkoxy alcohol compound. Unlike most
alcohol-based cleaners, its flash point is 79°C,
well above the recommended operating temperature H
of 60°C. Dow claims that this removes
flammability probiems common in other cleaners.
(Source: Electronics Weekly, 22 Januvary 1992)




Mew cgnsortiym formed

A group of international corsumer electronics
and computer companies - including a number of the
biggest US workstation manufacturers - has formed
a consortium to push for the adoption of CD-
Recordable. a new optical-disk technology.

The group, called the Frankfurt Consortium,
expects (D-R to have a dramatic impact on both
readable and coming read-write compact-disk
formats. Its intention is to allow faster-than-
-~al-time recording of 650-Mbyte CD platters,
which could accelerate the format's adoption by 3
border range of data users.

The group hopes to forward (D-R to the
Internatinnal Standards Organization (IS0) next
summer and get it quickly adopted as an official
standard. The US National Institute of Standards
and Technology also has apparently indicated its
interest in producing a Federal Information
Processing Standard based on the consortium's
propesal.

founding members of the consortium include
Meridian; Dutch giant Philips; Taiyo Yuden (a
major Japanese chemical company, which
codeveloped, with Sony Corp., the chemical
processes that made (D technology possible); Ricoh
Corp.; Victor Co. of Japan Ltd. (JVC); Sony Corp.;
Teac Corp.; Sun Microsystems Inc.; Elektroson;
fastman Kodak Ce.; the Jet Propulsion Labs;
Optimage; Mammoth Microsystems; Microware;
Hewlett-Packard Co.; and Digital Equipment Corp.
{Extracted from Electronic Engineering Times,
21 October 1991)

Device makers cut chemical releases

In 1990, Silicon Valley device makers
significantly reduced the amount of hazardous
chemirals released to the environment.

The cuts were given in a report recently
issued by the Santa Clara County Manufacturing
Group (SCCMG). The association is composed of
2% companies, 12 that produce ICs. Participants
in the study trimmed the use of toxic chemicals
from 5.825 millicn pounds in 1987 to 1.512 million
pounds in 1990. The companies that make ICs
and participated under the Superfund Amendments
and Reauthorization Act (SARA) are shown in
table 1.

The Vargest coemical reductions, according to
SCCMG, were represented by Freon 113,
trichloroethane, acetone, hydrochloric acid and
sulphuric acid.

The primary chemicals used in producing ICs,
which require reporting, are dichlorobenzene
{photoresist stripper), Freon 113 (cleaning
solvent), glycol ethers (photolithography).
hydrogen fluoride (etchant), phenol (stripper),
phosphoric acid (meta! cleaner) and 1,1, 1-tri-
riiloro-ethane (solvent).

The two semiconductor equipment companies
that reported, Applied Materials and Varian
Associates, also showed large chemical
reductions.

Table 1. Sezuconductor Manufacturers
Chemical Releases for 1987-1990
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(Extracted with permission from Semiconductor

International Magazine, October 1991. Copyright
1991 by Cahners Publishing Co., Des Plaines,
11iinois, USA)

Toshiba sets an example of CfC elimination

Leading the way for expected similar
announcements throughout the semiconductor
industry, Toshiba Corp. says it has succeeded in
eliminating chlorofluorocarbon (CFC) 112 and 113
from semiconductor cleaning processes. The
world-wide manufacturing plants where this was
done include Toshiba Corp. Microelectronic
Centre — a development facility, Taketa Toshiba
Electronics Corp. - a memories and microprocessor
facility, Kaga Toshiba Electronics Corp. - @
discrete-device facility, and Tohoku Semiconductor
Corp. — a joint venture with Motorola Inc.

This effort, of course, is driven by
international concern over the reported connection
between CFCs and the earth's ozone layer and by
the Montreal Protoccl - an agreement that calls
for 50 per cent reduction of CFCs by 1995 and
100 per cent reduction by the year 2000.

Toshiba's recent accomplishment is a result
of its company-wide plan to cut CFC use in half by
1993 and eliminate its use entirely by 19%.
Toshiba plans to be well ahead of environmental
schedules proposed by national governments and
international organizations.

Throughout Toshiba, engineers have also
examined CFC use with three alternatives in mind:
elimination of the CFC washing process altogether;
use of a different cleaning method; or substituting
the CFC-112 and CFC-113 with "Techno Care".

Setting an example for the entire industry
(and perhaps third world countries not yet
committed to CFC reduction), Toshiba is now
requesting early elimination of CFC use from all
its subcontractors, including manufacturers of
wafers and packages. Toshiba officials are
of fering technical support to any interested
subcontractors. (Extracted with permission from
Semiconductor International Magazine.
September 1991, Copyright 1991 by Cahners
Publishing Co., Des Plaines, Illinois, USA)
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UNE 30 documentalion and information centre on
2¢¢cation

A dorumentation and information service
rgvaring the tield of education has been set up at
the headguarters ot the United Nations
Fdiratignal, Scientific and Cultural Organization
(UNESCOY .

The service makes available all UNESCO
cecuments and publications on education tha' are
prodyu_ed at the organization's Paris headquarters.
ivs Regronal! Offices and specialized institutions
and centres. It also provides ac:ess to a number
ot <pecialized referenre wosks produced by other
SOYrCesS.

A total of 1._300 UNESCO titles are available
for distribution, while about 55,000 reference
t:*ies can be censulted by users of the service,
the aeronym for which is SOIL.

The servire aperates, within the framework of
*he UNESCO Integrated Documentation Network, in
(Tnse cooperation with the central UMESCO Library
and with all other similar education services
nutsrde UNESCO headquarters. in particular the
Iaternational Bureau of Education, regional
~ttices. and specialized institutes and centres.
It olso has access to major education networks
outside the organization.

Fields rovered by the service include:
literacy and adult education: training of
educaticnal personnel; science and technology
teathing; higher education, etc. Among services
rrovrded to users are the annual dissemination of
the catalogue of available UNESCO documents and
prhlications related to education, and the
preparation of specialized bibiiographies and
syatheses. lisers range from national education
institutions and international organizations to
rocnaarehers, experts, consultants and students
from all nver the world.

Far further information on the service,
cantact: Documentation and Computer-assisted
Manayement Service of the Educration Sector,
Jftrce 4.030, UNESCO, 7 place de Fontenoy, 75700
Paris, France. Tel.: +33-1-45/68-10-00;
Telex: 2046V or 270602 Paris. (Source:
Hewsletter. 2(3), September 1991)

ACCIS

UMU sets yp instityte ‘or_new technglogies

The United Nations University (UNU), in
collaboration with the Government of the
iatherlands, has recently set up an Institute for
Mew Technologies (UNU/INTECH) at Maastricht,
the tietherlands.

The ohjective of the institute is to undertake
palicy-relevant research on the economic and socia!
imparts of new technoleqins, especially - thouah
not exi lusively — on developing countries. To do
a6, UMUZINTECH seeks to set up a small, in-house
tram nf researrhers, composed of economists,
politiral srientists, soriologists and
technoiongists.

fFor further information, contact:
Professor Charles Cooper, Director, UNU/INTECH,
Kapoenstraat 23, 6211 KV Maastricht, the
Netherlands. (Source: ACCIS Newsletter, (1),
Septembher 1791)

No_escape from the global telephone

A new global telephone system, where users dial
people rather than telephone terminals. could be
into its first phase by "995.

Raj Pandya, director of the University of
Adelaide's Teletraffic Research Centre, says that
the new system, known as universal personal tele-
communications (UPT), would allow subscribers to
dial direct to a personal telephone number. The
global network would automatically divert the call
to wherever that person was. By 2005, he said,

40 per cent of such calls would go to portable
receivers.

Each UPT user would have a personal number
which would allow them to place and receive calls
anywhere in the world, using any type of receiver.
Calls would be charged automatically to the persnnal
number, rather than to a telephone or line. And the
system would allow individuals to determine which
calls to accept and which to have diverted to an
answering service.

The International Telecommunications Union

{TTU), the UN agency responsible for coordinating the
global telephone network and its reguiatory bedy. the

International Consultative Comnittee for Telephones
and Telegraph, has set up 18 working parties to
hammer out the basic standards and form of the new
system. For instance, the system would have to be
able tc verify who and where a user was, and then
divert calls to them by the most efficient route.

Most of the basic technology to put together
such a network already exists, but applying it
requires more research. The most pressing area is
development of the capability to allow verification
nf a caller. (Extracted from Mew Scientist, London,
19 October 1991, the weekly review of science and
technology)

Green_chips

A methced for drying silicon wafers and glass
plates, devised at Philips Research Laboratories in
Eindhoven, could open the way for ultra-clean chips
with no environmental effects. The method relies on
the Marangoni effect where the flow alona a liquid
surface is induced by locai variations in surface
tansions, due to a gradient in either temperature or
concentration along the surface. Generally the
manufacture of products such as ICs, liquid crystal
displays and printed circuit baords use wet
processing which lTeaves a thin layer of contaminants
on the product's surface. The Marangoni system of
drying is of particular interest in IC production,
where there are extreme demands for cleanliness.
(Source: Electronics World and Wireless Worid,
November 1991}

CFC substityte

1C1 has developed a new hydrocarbon alcohol
blend as a replacement for CFC 113 in cleaning
printed circuit hoards (PCBs) and other electronic
romponents at a comparable cost.

ICI's product, Evolve, is claimed to have zero
ozone-depletion potential and will be compatible
#ith most materials used by the electronics
industries. However, the new process may not be
suitable for water-sensitive substrates Kecause it
rmploys a rinsing staqe.
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Laboratery tests have shown that the varieus
formilalions tested so far work at Yeast as well
as CFC 113 for cleaning PCBs. If the trials are
surcessful, the product and multistage cleaning
process w 11 be introduced to the Umted Kingdom
marbet during 1992. (Source: Eyropean Chemical
News. ¢ September 1391}

Panel to look at inter—library affairs

ALFIS has formed a new technical panel to
provide 3 formal mechanism for United Nations
<ystem libraries to cooperate in ways that, it is
hoped. will improve services to Member States and
the lnited Hations system staff.

The Technical Panel on Inter-Library
Cooperation, Standards and Management {TP/LIB) has
rome into existence foilowing a Joint Inspection
Unit (JIU} report that identified a need for
_oogperation and networking betweer the libraries
of the svstem.

Among issues pinpointed by ACCIS for the
panel's consideration were: the introduction of
automated systems to libraries where this is
lacking; development of a uniform cataltogue as a
preliminary stage for developing a central
elestronic library for the United Nations system;
standards required for interconnectivity and
interworking between libraries: and an inventory
of current resources and problems in the United
Hations Vibrary community.

The panel hac been asked to prepare 3
catalogue of prioritized issues to be included in
a plan of work for a two-year period. This will
include activities and outputs, and be presented
to the Steering Committee tor approval.

Initial membership of the panel comprises:
the United Nations, the United Nations Population
fund (UNFPA), the United Nations Institute for
Training and Research (UNITAR}, the International
Yrade Centre UNCTAD/GATT (ITC), the International
t abour Organisation (ILO), the United Nations
Educational, Scientific and Cultural Organization
{UNESCO). the World Health Organization (WHO), the
food and Agriculture Organization of the United
Nations (FAO), the International Monetary Fund
(IMF), the International Telecommunications Union
{iTU) and the International Atomic Energy Agency
(IAEA}. (Source: ACCIS Newsletter., 9(4),
Hovember 1991)

INFOPROJECT

The Latin American and Caribbean Institute
for Economic and Social Planning (ILPES), based at
the headgnarters oi the United Nations Economic
(ommission for Latin America and the Caribbean
(ECLAC) in Santiago, Chile, has developed 3
romputerized packege to deal with all stages of a
public investment project.

The package, called SLIPES/INFOPROJECT, is
designed for collecting, organizing, handling and
analysing information on projects at the national
as well as sectoral and regional levels.

INFOPROJECT consists of seven data entry
forms that record a project’'s life history. The
forms rapture: basic information; evaluation and
impacts: financing and programming; external

financing agreements; internal and external
disbursements: prograsming of project
implementation, and on-site follow-up.

The package is being used in various ways in
a number of countries in the region through
technical assistance projects, with the aid of the
Inter-American Development Bank (IDB) and the
Unite6 Nations Development Programme (UNDP). In
conjunction with the World Bank's Economic
Oevelopment Institute, ILPES conducts regional
seminars for the purposes of promoting cooperation
among the countries concerned, examing the
progress being made, supplying information on
achievements and providing an opportunity for the
exchange of views on the package. Similar
activities are planned for the purpose of
analysing the work under way.

For further information, contact: ILPES,
Office of Projects and Advisory Assistance,
Casilla 1567, Santiago, Chile. Tel.: +56-2/485
05) to 485 061 or 2061519; Fax: +56-2/480 252;
481 G46; Telex: 340295 UNSGO CK, 441054.

(Source: ECLAC/COCC Focys, Vel. 13,
No. 1, 1991)

1EC/1SQ informatign centre

The information centre locateJ at the
International Organization for Standarization
(150) Central Secretariat is now acting as 3 joint
150/ International Electrotechnical Commission
(IEC) Information Centre. It will also be the
ISONET international node for both organizations
(ISONET is [50's information network).

Within ISONET, the Centre will be a focal
point for information on international standards
and normative documents. [t will provide
information on ISO and IEC standards to other
international information systems such as AGRIS
and INIS, coordinated by the Foed and Agriculture
Organization of the United Nations (FAQ) and the
International Atomic Energy Agency (IAEA)
respectively.

The Centre will also be responsible for
preparation of publications such as the KWIC index
of international standards, and selective lists of
IS0 and IEC standards in given fields. The Centre
can also put outsiders in touch with national
standards bodies.

The Centre's library, containing, inter glia,
full collections of 1SO and IEC standards, is now
used by staff and visitors of IS0 and IEC central
offices. For further information on the Centre,
Tel.: +81-22/749-02-22. (Source: IS0 Bulletin,
March 1991)

Paperwork, paperwork, paperwork

The increased use of computers has caused a
veritable paperwork explosion. As printers and
photocopiers get cheaper and faster and offer full
cnlour, we are going to run out of trees. For
environmental reasons alone we should restrict the
availability of printers and copiers and
concentrate on reduction of paperwork rather than
seek electronic help in its management.

If we truly believe in "paperless trading”,
"paperless of fices", "E-mail”, "natworks", and
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“mylti-access data files" then surely we can
accept a massive reduction in computer printers.
And if we do not produce the paper in the first
place. then we will not need to copy it.

The environmental damage caused by the oil
spill during the war in Kuwait is as nothing
compared to the uncontrolled paper wells pouring
out paper in all organizations, both large and
small, but particularly in the large monster
corperations of the modern era. {Source:
Management Accounting, October 1991)

I1. NEW DEVELOPMENTS
I3M and Siemens anngunce 64 Mbit

The IBM/Siemens cooperation in the R&D of
advanced DRAMs appears on-track with the
announcement of 2 64 Mbit device. The companies
describe it as a "production prototype”. The
chip is made using 0.4-micron technology. but
when it reaches the market it will be made using
0.3-micron technology. [BM is waiting for a
special lithography machine for mass-manufacturing
the chip from the US Government-backed R&D
consortium, Sematech. Other companies around
the world have announced 64 Mbit prototypes —
the first from Hitachi in mid-1990 followed,
in February 1991 by chips from Mitsubishi,
Matsyshita, Toshiba and Fujitsu. Market
versions of the chip are expected in 1995.
(Source: Electronics Weekly, 8 January 1992)

250 MHz microprocesser claim

Researchers at the Morth Carolina State
University claim they have developed a prototype
microprocessor that can run at 250 MHz. The high
speed was achieved using 2 wave-pipelining process
and fabricating the chip in 2-micron CMOS. The
researchers say that their chip is more than eight
times faster than other CMOS chips. They say that
they have used conventional technologies and
managed to boost their speed at a very small
additional cost. The prototype chip was developed
under the sponsorship of the US consortium
Semiconductor Research. It has 60 members and is
now exploring commercial applications for the new
chip design. (Source: Electronics Weekly,

5 february 1992)

NEC claims record for computer speed

NEC Corp. has introduced a supercomputer it
says is the world's fastest, slightly exceeding
the speed of US-based Cray Research's top
machine.

NEC's SX-3 44R has a sequential computation
speed of 25.6 gigaflops, or 25.6 billion
calculations per second, the company said. The
Cray's peak speed is 24 gigaflops.

The machine is also 16 per cent faster than
HEC's previous best, the company said. (Extracted
from International Herald Tribune, 22 January 1992)

Molecular memory

Physicists in the US have used lasers to
change the properties of single impurity molecules
within a polymer. The work could Tead to a method
of optical data storage in which individual
mnlecules store binary digits.

W. Moerner of the IBM Almaden Research
Laboratory in San José and Thomas Basché. a
visiting researcher from the University of Munich,
carried out experiments on polyethylene films
which contained about one part per miilion of the
impurity molecule perylene.

Moerner says the technigque is a sens:itive
probe for scientific research on the nature of
solids. Single atoms and molecules had been
studied before in liquids and gases, but not in
solids. (Extracted from New Scientist, London,

15 February 1992, the weekly review of science and
technology)
Fr r war hip wars

Researchers in innovative technology at the
US Departments of Energy (DOE) and Defense are
working on a new of fensive called “Microtech 2000"
to catapult US industry past roreign competitors
in the microchip business by the end of the
century.

Los Alamos and Sandia National Laboratories
want to enter the free—electron laser, a spinoff
from “star wars" research, as a candidate for
funding under the new initiative.

The DOE has already agreed to spend
$1.5 million to see if the weapons laser could be
deployed as a credible chig production tool and
advocates are hoping to obtain approximately
another $35 million to move development into phase
two.

The goal of "Microtech 2000" is to create
short wavelength light sources that will enable
US companies to produce ultra-dense, 1-gigabit
memory chips by the year 2000 with 0.1 micron
circuits. At this point, it would begin to be
possible to put the equivalent of a supercomputer
on 3 chip.

The DOE laser is attracting a ot of
attention at Los Alamos and Sandia, but experts
who have aiready been labouring in this area for
years are sceptical. (Source: Sgience,

22 November 1991, p. 1099)

Brain's neyrons modelled in silicon

A dritish and an American researcher have
made a microelectronic circuit that closely mimics
the behaviour of 2 neuron from the brain. Their
"silicon neuron”’ could be a valuable tool for
physiologists to test their theories of the brain
and to computing researchers developing computer
devices that interact with the world as the brain
does.

Computer neural networks are normally made by
programming a digital circuit to behave like 3
neuron. In contrast, Rodney Douglas of the
University of Oxford and Misha Mahowald of the
California Institute of Technology have built an
analogue circuit with electrica) properties very
similar to a neuron from the neocortex of the
brain from scratch.

The researchers built modular integrated
circuits on a silicon chip that behave analogous
to ion conductances. Two such circuits represent
the conductance of the sodium jon and potassium
ion currents which generate the impulses in a real
neuron. Other circuits, representing other ion
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currents, control the rate ot the impulses. The
various circuits ;an be assembled in compartments
that reflect the anatomical .tructure of the
neurcn.

1he researchers have squeezed all the
circuits into an area less than 0.1 millimetres
squared on a silicon chip. They are now working
on a chip with many neurons to show that silicon
neurons can operate together in circuits.
(Extracted from Mew Scientist, tLondon,
71/78 December 1991, the weekly review of
science and technclogy)

Horwegians are winners in fast chip race

A Norwegian team has beaten US and Japanese
rivals to develop a high-speed co—processor for
non-numeric tasks.

The full-custom VLSI chip, called the M5160,
implements parallelism on the processor to achieve
a throughput of 160 Mbytes a second. The chip is
divided into eight processing blocks, each of
which is subdivided into 32 windows, so it can
evamine 256 data elements at once.

According to Jan Bakke, president of Microway
scandinavia, which will be manufacturing the chip,
the chip will be 7 x 7 mm, but the pinouts are not
finally decided. Microway is working with Nordic
viSI and Matra MHS on production versions.

The MS160 could be incorporated into a
P motherboard or add-in board or built into disk
arives or other devices. It is aimed at
applications such as searching text databases,
pattern matching, signal processing and network
monitoring. Its throuchput rate means it could
search for a sentence in 64,000 A4 pages of text
in a second.

The chip was developed by 3 team at the
Technical University of Trondheim, Norway, led by
Professor Arne Halaas. [t will be marketed in the
Ik by Microway Europe. (Source: Electronics
weekly, 15 January 1992)

Hitachi claims chip first

Hitachi Ltd. has claimed a breakthrough in
semiconductor technology using tungsten instead
of aluminium to manufacture a new generation of
ultra-large-scale memory chips.

The company said the process was suited to
hh-megabit dynamic random-access memory chips and
other devices with circuitry as thin as 0.2 of 3
micron, or two ten-thousandths of a millimetre.

The circuits of four-megabit DRAMs, the
higgest chip currently in commercial production,
are 0.R of a micron wide.

The company said it had alread started using
tungsten instead of aluminium to make 16-megabit
ORAMs. (Source: [nternational Herald Tribune,

78 August 1091)

Double-siged chip

$GS-Thomson has produced a semiconductor on
which both sides of the wafer had been processed.
The device provides protectior from overvoltage
for SLICs (subscriber line interface cards).

On one side of the die the device has the
tyristor anodes, the diode cathodes and the
collectors of the gate transistors and, on the
other side of the die, the diode anodes, the
vransistor base and the emitter regions.

The prograsmable bipolar device protects
SLICs from lightning-induced transient voltages,
ccupled power line surges and other potentially
damaging ove-—voltages.

Designated LCP 150/1, the device is designed
to be used between the ring relay and the SLIC IC
and one device protects both the telephone wires
by suppressing all voltage spikes. (Source:
Electronics_Weekly, 20 November 1991)

Inmos ynveils graphics chip

Inmos has unveiled a device for use in MIPS

workstations. The chip produces a video output at

up to 135 MHz and can talk directly to 64-bit
microprocessors.

Industry sources suggest that Inmos will sell

the chip to DEC for use in workstations based on
the MIPS microprocessor and built to the Advanced
Computing Environment (ACE) specification. Lomos
is already producing graphics chips on the
production line buvilt to make the much-delayed

next generation transputer, the T9000. (Extracted

from Electronics Weekly, 18 September 1991)
DEC ¢laims RISC chip will last for 25 years

DEC has revealed details of ils next-
generation computer architecture, 3 technology
the company says will last for 25 years.

The Massachusetts-based computer supplier
says its reduced instruction set computing (RISC)
processor, codenamed Alpha, will power everything
from palmtops to massively parallel super-
computers, and far surpasses anything on the
market now in terms of performance.

First implementations of the 64-bit Alpha
(the first 64-bit RISC chip from a major computer

vendor) are claimed to be three to four times more

powerful than the existing top-end Vax 6000-600.
The advanced CMOS-based chip runs at 200 MHz.

Alpha will initially run VMS and the Open
Software Foundation's OSF/1 version of Unix and
will be made available to scftware developers
during the middle of this year. Alpha also
supports popular programming Tanguages.
(Extracted from Compyter Weekly,

23 January 1992)

Computer code makes images_.rystal clear

Images showing featurei as small as
3 Angstroms across (3 x 10~ 0 metres) can be
obtained with high-resolution transmission
electron microscopes (HRTEMs). However,
researchers find the pictures very hard to
interpret. They are reduced to guessing the
structure of their samples, simulating the
image that a HRTEM would produce of them, then
comparing this with the actual image.

Cambridge Mclecular Design simulated
images from a crystal of YBayCu30,, a
high-temperature superconductor, which conducts
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electricity ~ithout any resistance when couled.
The 20 images show slices of the crystal of
different thickness.

Nick Austin, who wrote the computer code,
says interpreting the images was difficult partly
because electron microscopes do not focus very
well. Also, the electrons, which "illuminate” a
sample tend to bounce around in the sample several
times instead of simply being transmitted or
reflected, further complicating the images. (This
first appeared in New Scientist, Landon,

21 September 1991, the weekly review of science
and technology)

Prototype supercomputers

Several manufacturers are now developing
prototypes of supercomputers that harness
thousands of processors in parallel, in efforts to
attain teratlops performance. Thinking Machines
{Cambridge, Massachusetts) said that it is on
target for a 1795 unveiling of the world's initial
computer having teraflops speed. The Defense
Advanced Research Projects Agency {DARPA) has
provided funding to suppert the effort. Meanwhile
Intel said its Touchstone Program, financed fros
Intel and DARPA, will make its fourth and Jast
prototype, Touchstone Sigma. Touchstone Sigma is
expectad to have an aggregate performance of more
than 150 gigaflops. The teraflops-level
performance will come after that. (Extracted
from Mechanical Engineering. August 1991)

Computer control with a flick of the eye

After the keyboard and the computer mouse,
researchers wanting to speed up the interaction
between peoplie and computers are now focusing on
the eye. Researchers have demonstrated a system
which uses the movement of the eye to control
anything from a word processor for the disabled to
the weapons systems in a fighter aircraft.

Another group of researchers described work
on a display technique that does away with a
screen. Instead it projects its image straight
on to the retina with low-power lasers.

The eye-tracking system, called EyeGaze,
consists of a video camera fitted below the
computer screen. A small low-powered light
emitting diode (LED) that produces infrared
light is attached to the centre of the video
camera lens.

The beam from the LED creates a reflection on
the cornea of the eye. It also makes the pupil
appear as a bright spot, similar to the red eye
nffect caused by a flash attached to a camera.

The system will work with people wearing
glasses or contact lenses. CyeGaze is being used
by 3 disabled teenager in the US to drive a word
processor, voice synthesizer and to play computer
games. Other applications include analysing the
effectiveness of screen information for air
traffic controllers or pilots, diagnosing reading
problems in children and market research. The
technology has been tested for firing weapons in
fighter aircraft.

Meanwhile, researchers at the Human Interface
Technology Laboratory at the University of

Washington in Seattle are investigating using fine
laser beams to scan computer images directly onto
the retina of the eye.

So far the project has scanned simple line
shapes such as "X", but oniy in monochrome - in
this case red. Full colour scanning will only
become possible when blue semiconductor lasers are
available. Only very low intensity beams are used
which are said to te completely safe.

The aim of the laser microscanner project is
to incorporate the system into light-weight
spectacles. Semiconductor lasers are very small
and light and no screen would be needed. This
would overcome the Timitation of present virtual
reality systems: the encumbrance and poor
resolution of current head-mounted displays based
on liquid-crystal displays or small cathode-ray
tubes. (This first appeared in New Scientist,
London, 8 February 1991, the weekly review of
science and technology)

Fast_semiconductor switch ’

Researchers at the Department of Electronics
and Electrical Engineering at Glasgow University
(UX) have developed a semiconductor switch they
claim is the fastest in the world. Operated by
intense pulses of laser light lasting just
10 picoseconds, the switch could open the way to
handliing 1.2 million simultaneous phone
conversations or 2,000 television channels.
Researchers say the switch could be speeded up to '
operate at 10 femtoseconds. (Extracted from
Financial Times, 25 October 1991)

New_superconductqr contains gallium

Researchers at Northwestern University and
Argonne National Laboratory have discovered a new
family of high-temperature superconductors that
may lend themselves more readily to practical
applications. The new materials are layered
copper oxides that contain gallium, an element new
to ceramic superconductors. They were synthesized
by Kenneth R. Poeppeimeier's group at Northwestern
and have the general foermula LnSrpCujGa0y,
where Ln stands for yttrium or any o
14 lanthanide elements. Superconductivity has
been observed at 30 K and 73 K only in samples of
YSroCuyGaly that were doped with calcium and
annealed in high-pressure oxygen at 910°C. The
new materials are structurally similar to the 93 K
superconductor YBayCu307, except that the
square-planar copper chains separating the double
Cu-0 layers are replaced by chains of Ga-0
tetrahedra. These gallium layers apparently make
the structure more thermally and mechanically
stable. Ffor instance, tests show this
superconductor, unlike others, does not lose
oxygen when heated in air. The new material is
the first in which only the Cu-0 planes, separated *
by nonconducting chains, carry the supercurrent.

(Source: Chemical and Engineering News,
29 July 1991)

Hypres does superconducting-IC milestone

Probably not a threat to silicon or gallium
arsenide technologies at this point, nevertheless
Hypres of Elmsford, New York, has shown "record
speed with a superconducting diaital ruaic
circuit”, Specifically it 1s a 4-bit shift
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register chip that operates at 9.6 GHz and
dissipates only 40 . W. In general, semiconductor
circuits at similar speeds dissipate three orders
of magnitude more power.

Interestingly, in 2 world where we associate
major jumps in IC performance to jumps in process
technology, Hypres engineers fabricate this high-
speed circuit with 3.0 « m geometries, compared to
the 0.5 .. m geometries typically used with gallium
arsenide to attain similar performance.

Edwin Hi1l, director of operations at Hypres,
said that the processing for fabricating
syperconducting circuits uses rather ordinary
wafer processing equipment and techniques, those
that you commonly use for Si and GaAs
manufacturing.

Hypres uses Josephson-junction devices to
build its superconducting logic; the Josephson
tunnel-junction uses a vertically stacked
structure with a 10-15 A barrier.

The Hypres process is a 'ow-temperature 150°C
process that produces devices in five working
days. Defects are a concern, but unlike silicon
processing, sodium contamination is not.

The Hypres 4-bit shift register is a test bed
for the company's edge-triggered circuit designs
for logic devices; this uses a two-phase rather
than a three-phase clock.

Hypres engineers have also fabricated shift
registers of up to 700 bits consisting of
1200 Josephson junctions. These circuits operate
close to 10 GH: and are suitable for building
ultra-highspeed digital signal processors
operating at 10 Gsamples/s. Such circuits will
have application in secure commurications systems
and low-probability-of-intercept radar, for
exampie.

Also significant for future applications of
superconducting circuit, Hypres engineers have
demonstrated "the world's first” 4-bit shift
register fabricated with niobium nitride. This
superconducting compound operates at 8-10 K
temperatures, rather than the 4 K required for
circuit fabricated from pure niobium. (Reprinted
with permission from Semiconductor Internatignal
Magazine, November 1991. Copyright 1991 by
Cahners Publishing Co., Des Plaines, Illinois, USA)

Supercenducting motor sets new milestone

The first superconducting motor to achieve a
practical power output at liquid nitrogen
temperature was announced by American
Superconductor Corp. of Watertown, Massachusetts.
The motor, developed by Cleveland-based Reliance
Electric Co., incorporates high-temperature
superconducting electric coils made by American
Superconductor. The demonstration direct-current
motor produced 25 watts of power, with a current
of 0.5 amp in the superconducting field coil. The
motor’'s power output is about the same as that of
a cooling fan in a desktop computer. The motor's
ability to run at the power level it was designed
for "shows how the major scientific obstacles to
commercializing superconducting technology are
rapidly falling away", says Gregory Yurek,
president and chief executive officer of American
Superconductor. "What remain are largely

engineering hurdies.” Superconducting motors are
expected to be more efficient than conventional
motors, and this would yield significant energy
savings. Funding for the joint effort was
provided by the Electric Power Research
Institute. (Scurce: Chemical and Engineering
News, 12 August 1991)

reon in ner. r

A totally superconducting generator has been
developed by two laboratories in Grenoble,
France. The generator includes typical layout,
increased specific power ratings in terms of mass
and volume, and a rise in efficiency as there is
no need for electromagnetic screens. The device's
original characteristic is the utilization of
superconductors, which contain low losses at
50-60 Hz frequencies and are created from
superconducting NbTi filaments placed in a very
resistive CuNi matrix. (Extracted from Ceramic
Indystries, August 1991)
T fr rconductors

A high-current tape made from high-temperature
superconductors has been produced by scientists at
Los Alamos National Laboratory and the American
Superconductor Corp.

Powder from the superconductors is packed
into a silver tube, which is then pressed or
rolled, and then heated. Los Alamos has produced
a continuous 130-foot length of tape, short
sections of which showed_a critical current
density of 9,300 anps/cmz at 35 K in an external
magnetic field of 2 tesla.

The researchers have built an electro-magnetic
coil from a five-foot section of the tape that
initially produced an estimated 200-gauss magnetic
field.

Pressing the tape flat creates cracks along
its length, while rolling the tape flat produces
cracks across its width. A pressed tape can carry
much higher current, but pressing is not
technically feasible for long lengths of tape.

Los Alamos said it has produced rolled tapes
with critical densities of 4,500 A/cm*.
{Extracted from Electronic Engineering Times,
30 September 1991)

New technique for growing superconducting films

AT&T Bell Laboratories (Murray Hill,
New Jersey) workers have devised 2 novel molecular
beam enitaxy technique for growing superconducting
films of complex materials. The process involves
in-situ oxide growth resulting from reactions on
the substrate surface at high temperature, of a
metal flux with uncharged radicals, for the most
part atomic oxygen and molecular oxygen in an
excited state. The group has achieved smooth
surface films of yttrium-barium—copper oxides with
the critical temperature for superconductivity at
92 K and_critical current density of
500,000 A/sq crm. The process also eliminates the
need for an external oxygen anneal. The goal of
the researchers is to control the deposition
process to grow a single atomic layer at a time.
They have also made hybrid devices with high-Tc
film on one side of a planar structure and low Ic¢
superconductor on the other side. (Extracted from
Research and Development, November 1991)




Toshiba moters

Toshiba says it has achieved a breakthrough
in nanotechnology by constructing 2 microscopic
elertrical motor less than .01 in. in diameter.
Toshiba says it is the smallest electric motor
ever made and includes all the components of an
electric motor, magnet, bearings and coil. The
tiny metor also includes a microchip te control
it. It was built by using chip-making techniques
and by very precise micro-machining techniques.
Toshiba says the motor nceds just 3 V to operate
and predicts that it will be used in microscopic
machines that will enter the human body for
medical tasks. (Source: Eiectronics Weekly,

12 November 1991}

Prospects of nangtechnglogy

Scientists are working on the ability to
manipulate individual atoms to wmake incredibly
tiny circuits or machines. Possibilities vary
from invisible supercomputers to tiny robots that
zould travel through the bloodstream to repair
tissues. Dr. John Armstrong of IBM, while
deubting that entire computers could be built on
this scale, agrees that it will soon be possible
to build electronic and mechanical devices atom by
atom. HManotechnology (a nanometer is 1 billionth
of a metre, and is the size of about 3 atoms)
draws on advances in physics, chemistry, biology
and computer science. Micromechanics produces
gears, motors, etc., that are measured by the
mirron - so small that they could accidentally be
inhaled. But nanotechnology aims to make machines
and circuits that are even smaller.

Or. Nadrian Seeman of New York University points
out that nanotechnology is partly a new way to
describe very advanced chemistry. Ribosomes
assemble amino acids according to instructions in
the genetic code.

Nanotechnology has been largely shaped by
Dr. K. Eric Drexler of MIT, now a visiting scholar
at Stanford (Palo Alto, California). He envisions
nanomachines being assembled by molecular
assemblers, which would be able to replicate
themselves as well as assembling needed atoms into
useful machines. Some critics dispute the
possibility of nanotechnology, saying that quantum
mechanical effects and radiation would prevent the
precise positioning of atoms. (Extracted from
New York Times, 26 November 1991)

Co-gpting nature's gwn_nang-electronics

Investigators in the field of molecular
electronics, which seeks to harness single
molecules as switches, transducers and the like,
are finding that nature has done much of their
work for them. Molecular electronics resedrchers
are concentrating efforts on ways to put
biological molecules to work in simple electronic
and optical devices - a first step, they hope,
towards smaller and faster computers, denser
memories and higher-capacity communications
systems,

Bacteriorhodopsin, a membrane-bound protein
that harvests light energy to fuel the metaboli-
activity of certain photosynthetic bacteria,
was one of the featured bio-molecules.

Robert R. Birge, director of the Center for
Molecular Electronics at Syracuse University,
reported that he and his colleagues had embedded
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the molecules, whose purpie colour changes to
yellow on exposure to certain wavelengths of
light, within cubes of plastic to create a
data-storage medium. By using criss-crossed laser
beams, they hope to read and record densely packed
data - encoded in the colour of the rhodopsin
molecules - in specific micro-regions in the

cube. A one-inch cube theoretically could host
several billion bits of data, enough to store
entire libraries.

Elias Greenbaum of Oak Ridge National
taboratory is seeking to harness another piece of
nature's molecular machinery: the photosynthetic
reaction centre, a complex of molecules that
enables green plants to capture sunlight for
making food in the form of carbon compounds. The
reaction centre actually performs only the first
phase of the process, turning photons of light
into a flow of energetic electrons. By turning
optical signals into electronic ones, transducers
based on the reaction centre might play a2 role in
future computers or communications systems,
Greenbaum speculates.

Molecular electronics may be commonplace in
nature, but even the enthusiasts agree it will be
a while before, say, desktop computers start
sparting bacteriorhodopsin memories. (Extracted
from Science, Vol. 253, p. 1215, 13 September 1991)

Taking the measyre of tiny objects

Two engineers from the University of
Cambridge have found a way of using an electron
microscope to measure the height of minute objects
that can be as small as three hundred atoms high.
Because they use a microscope, the researchers can
see clearly where they are making measurements.
Such accuracy is essential in the design and
testing of advanced semiconductor chips.

Electron microscopes are well known for the
beautiful images they produce of insects’ heads,
crystals and other tiny objects. The pictures
from the scanning electron microscope {SEM), look
just like ordinary photographs because the
electrons behave like light does in an optical
microscope, but the pictures are normally
two-dimensional, and do not reflect the height of
objects. Researchers can make three-dimensional
images with an SEM by taking one picture, then
tilting the sample and taking another. With this
pair of stereo images they can create the illusion
of three dimensions.

John Thong and Bernie Breton from the
department of engineering at Cambridge have now
combined the information from such stereo images
with a simple height-measuring technique taken
from optical microscopy. Their system profiles
the surfaces of silicon microcircuits.

Researchers would like to measure heights as
small as nanometres, thousandths of a micrometre.
Thong and Breton say they can measure less than
10 nanometres. Using a computer, they compare two
three-dimensional images to detect exactly where
the electron beam is in focus.

Instead of tilting the sample, they tilt the
electron beam. They have arranged it so that the
beam tilts about a point which is in focus. This
means that all the parts of the specimen which are
exactly in focus will coincide when one of the
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stereo images is superimposed on the other. Areas
above or below the focal plane are shifted to the
left or right. So to get a particular part of the
specimen in focus, the computer adjusts the focus
until the images of that part coincide. To
measure something like the height of a wire in a
silicon microcircuit, the electren beam simply
scans across the wire, recording the changes in
focus. (Extracted from New Scientist, London,

73 November 1991, the weekly review of science and
technology)

Micromechanical breakthrough

US researchers have developed a process they
believe will make it easier to make reliable
micromecharnical devices. The team at the Sandia
Mational Laboratories in Albuquerque in the US
have produced uniform miniature moving parts with
a new silicon etching technigue. Micromechanical
devices are made from silicon wafers using silicon
etching techniques. The new process uses
. electrolysis to produce a porous layer on the
L surface of the silicon wafer and the devices are
etched into this layer, rather than into the bare
silican. This makes it easier to etch repeatedly
to the accuracy needed to make micromechanical
devices. A spokesman for the laboratories claims
that they can duplicate the etching process with
no more than 0.3 per cent variation. (Source:
Electronics Weekly, 8 January 1992)

finalog Devices combines micromachining and

BiCMO3
Using standard BiCMOS processing. Analog
. Devices, Morwood, Massachusetts, has produced what

it is calling "the first commercially available
surface micromachined device - the ADXL-50
accelerometer”. The ADXL-5C represents 3
milestone in semiconductor ,rocessing; experts
? : expect it to play a significant role in automotive
“\ electronics.

However Analog Devices of ficials make a
clear distinction between syrface and bulk
micromachining. Until now, all commercial
) micromachined devices have used a bulk
\ manufacturing process to produce piezo-resistance
based accelerometers. Bulk micromachined devices
typically have IO}sm minimum features.

Surface micromachining, on the other hand,
involves more intricate silicon processing using
advanced IC processing technigues to make a
precisely patterned mechanical structure - thin
heams and masses - close to the surface of a
silicon substrate. The feature dimensions of
surface micromachined devices are typically
1.2 ym. In addition, these devices are immune to
changes in operating temperature. unlike their
bulk-machined counterparts.

0f considerable significance is that surface
micromachining adopts conventional 1( manufacturing
teckniques so designers can put electronic
circuitry on the same chip as the mechanical
structure.

Engineers at Analog Devices were able to Lake
established IC BiCMOS technology and integrate
withir it steps to fabricate free-to-move Z,m
thick films of polysilicon, suspended 1-1.5 um off
the IC using 3 4,m BiCHOS process, where the
steps needed to make the micromachined components
' were interleaved with those of the IC.

The micromachined sensor of the ADXL-50
measures 500, m by 625. m. Measurement accuracy
is 5 per cent over a 450 g range. Analog Devices
designers have targeted automotive applications,
such as collision detection, active suspension and
antiskid braking systems. However, the company
plans other devices for machine monitoring, smart
munitions and inertial guidance. (Extracted with
permission from Semiconductor International
Magazine, October 1991. Copyright 1991 by Cahners
Publishing Co., Des Plaines, I!iinois, USA)

Chip makers unmask yet smaller circyits

Microchip researchers have been surprised to
find that they can make the features on chips
one third of their current size by refining
existing techniques which were thought to be at
their iimits of miniaturization. They have
wade columns and troughs measuring just
0.3 micrometres — a hundredth of the thickness
of a human hair.

Chip makers had assumed that it would be
necessary to use X-rays rather than the usual
ultraviolet light to make chips much smaller, and
some have spent millions developing compact
synchrotrons to generate the necessary X-rays.
But by fine—tuning the conventional ultraviolet
process, some European companies have made
features which cculd be the smallest made in this
way.

Frits van Hout of ASM, the Dutch company
which made the mask exposing equipment. says,
“X-rays are expected to be used for 0.2 to
0.1 micrometre features. We can do 0.15. Will
X-rays be pushed out?”. (Extracted from New
Scientist. London, 7 Movember 1991, the weekly
review of science and technology)

small IC structyres obtained via optical technique

Using a two-layer resist system, researchars
in the corporate laboratories of Siemens A.G.
believe they have developed a technique that will
allow IC structures with dimensions of less than
6.3 micron to be fabricated using an optical
technique.

In contrast to standard methods, the approach
developed in the Siemens laboratories in Erlangen
and Munich requires only a very thin uniform fiim
to be exposed. The pattern obtained is then
transferred to a second underlying resist film by
means of anisotropic dry etching.

The second film is significantly thicker than
the first and is stable enough for subsequeat
etching.

To achieve the required etching resistance,
the thin resist is subjected to simple chemical
after-treatment. This process permits controlled
expansion of the optically transferred structure
and, thus, a controllable miniaturization of the
free interstires exposed to the etching agent.

This chemical expansion of resist lines,
known as Carl, lets vias and isolation troughs be
produced with dimensions of 0.15 micron, despite
using exposure equipment with an optical
resolution of only 0.4 micron.

Siemens' Periach Laboratories has already
demanstrated the (arl lithographic process for
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0.3-micron test structures on silicon wafers, and
occasional samples of 0.25 micron were attained.
In conjunction with the improved high-aperture

Krf laser exposure devices now being developed,
the {arl technique also will be applicable for
0.25-micron technology. The resist system can
also be restructured for 193-nm Arf laser
exposure. A resolution of below 0.20 micron would
then be attainable.

Siemens also believes that by using
phase-shifting, optical techniques will be
prartical down to structural dimensions of
0.1 micron, corresponding to the requirements of
gigabit chips. (Extracted from Electronic
Engineering Times. 11 November 1991)

New precision milling method for microstryctures

A new method for precision milling of
micrastructures is letting device researchers
explore the role that geometry plays in the
behaviour of semiconductor lasers. By carving
triangular lasers from a gallium arsenide
superiattice, researchers at IBM Corp.'s East
Fishkill facility at Hopewell Junction, New York
have demonstrated that lasers can be tuned solely
by varying their geometric form. Previously,
laser performance could be modified only by
changing basic physical parameters of the
materials from which the lasers are made.

The recently demonstrated triangular laser,
called a "trilaser”, is just the first step in a
family of devices that could resuit from a new
dry-etch ion-beam milling technique being
developed by the IBM researchers in conjunction
with other groups at Cornell University (Ithaca,
Hew York) and Stanford University (Califurnial.
The technique is giving device researchers a new
treedom to build refined structures independently
of the underlying crystal structure of compound
semiconductors. Normally, high-quality edges and
surfaces can nnly be cut paralliel to atomic planes
in a crystal.

Solid-state lasers are strictly linear in
their operation. Typically, photons are trapped
ir a linear segment of a crystal, where they
trovel back and forth between two mirrored
surfaces.

The ability to cut high-quality surfaces at
any angle means that engineers will be able to
tune laser performance by adjusting the an?le of
inridence at the corners of navel polygona
Yasers. (Extracted from Electronic Engineering
iimes. 4 MHovember 1991)

Selar cell conversion

A team from Imperial tollege in London has
developed a new kind of solar cel’ which converts
Tight to electricity three times as efriciently as
tnday's panels. Or. Keith Barnham's group has
bu:lt and tested a cell based on quantum wells
rather than the commonly used bandgap techniques.

Quantum wells have been used by researchers
huilding optical computers. They consist of very
small areas of impurities doped into a
semicondurtor whose atoms have slightly diffarent
energy ahsorption characteristics to the dopant .
when light falls into the nuantum well, an
electran is knocked out. [f a stream of electrons
ic displared, a current benins to flow.

Or. Barnham has built a test cell consisting of
30 quantum wells and believes that the process has
an efficiency of about 40 per cent. Commercial
solar cells have efficiencies between 5 and 25 per
cent. (Source. Electronics Weekly,
23 October 1991)
ical neyral pr in velgpment

Japanese researchers have developed a type of
optical neural processor that has the unigue
ability of solving problems simultaneously and
storing the answers. Researchers at Japanese
electronics company Mitsubishi say that they
developed the device by combining eight optical
arithmetic elements and 64 optoelectronic memory
storage elements on a gallium arsenide substrate.
The Mitsubishi device uses optoelectronics in
which light pulses process data instead of
electricity. (Source: Electronics Weekly,
25 September 1991)

New optical disk system

Hitachi (Tokyo, Japan) has devised an
erasable magneto-optical disk system based on a
newly developed high output green iaser. A
semiconductor laser emitting red light stimulates
a YVO crystal for lasing output at 1.06 micron
that is directed to a KTP crystal to halve the
wavelength to 530 nm, with power of 15 sW. The
green laser light is used to record on 3 new
platinum—cobalt double layer film disk, enabling
achievement of 0.3 micron domains and a disk with
three times the recording capacity of conventional
disks. Available magneto-optical disk systems
using Tow power lasers have read-only
functionality. The new system will be marketed as
2 computer external memory product. (Extracted
from New Te.hnology ‘apan, September 1991).

Laser-based memory storage device

A tiny laser-based memory storage device no
bigger than a sugar cube that can store
6.5 trillion bits of information has been invented
by a University of California (Irvine} chemistry
professor. The amount of information that the
device can store is equivalent to the content of
1 million novels or 2,000 times more data than the
amount that the best personal computers can store
on hard disks. The device consists of a plastic
cube only | cm on each side. It is sensitive to
laser Vight, which is used to record and read the
information contained within the cube. Access
time is only several nanoseconds. many thousands
of times faster than that required by computers.
The device has bheen patented and a prototype is
being used at a laboratcry at the University of
California, but the inventor has no further plans
to commercialize the device. A major drawback is
that the device can only retain information for
several hours at room temperature. Even when
liquid nitrogen 1s used to cool the device, it ran
only hold information for several months. The
device stores infaormation within the molecules of
a tight-sensitive organic compound inside a
polystyrene cube. The device splits a laser beam
in two to store the data. Lenses and mirrors
direct the two beams so they meet at right angles
at a single molecule within the cube. The
molecule is physically altered and undergoes a
colour change. Molecules in which data 1s not
stored remain clear. When the stored information
is to be read, a laser beam of a different rolour
is transmitted through the cube. Phnto detectors
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corrected to a computer processor read the lTight
emitted from the molecules in which data is stored
and compile them into bits. (Extracted frem

tew York Times, Z September 1991}

Green laser wobbles

Green laser light wobbles chaotically,
according to a group of researchers at the Georgia
Institute of Technology in the US. The light beam
can be stabilized if the crystals used are lined
up very carefully. The work could have an impact
on the search for blue lasers needed to increase
the storage capacity of compact discs and the
speed of tibre optic switches. Today's blue
lasers work with the same frequency doubling
techniques as the US group, led by Dr. Raj Roy,
used to make its green lasers.

Green light is produced using a lasing
crystal operating at infra-red frequencies. A
frequency- Coubling neodymium-YAG crystal then
halves the wavelength to 530 nanometres. The
Georgia team has discovered that the two crystals
prnduce a chaotic interference pattern, scattering
the laser's energy and reducing the efficiency of
the doubling process. Roy's group discovered that
turning the crystals around made the chaos go
away. (Source: Electronics Meekly.

73 October 1991)

first blye-green laser diode

IM is said to have developed the first
blue-green laser diode. The prototype has the
potential te boost by 3 or 4 times the volume cf
data able to be stored on compact and optical
discs. Tne company reports the development as
providing new possibilities for laser applications
in such areas as rommunications, printing and
imaging. On a cautionary note, the firm said two
years would be needed to work out technical
obstarles. (Extracted from Wall Street Journal,
J8 August 1991}

Laser-scanning_apparatus

A new laser-scannirg apparatus at the
Research Corp. of Japan's Kyoto Research Park may
bring atomic—-scale micromanipulation closer to
practical application. The new approach resembles
the raster-scan technique used in cathede-ray-tube
displays. In place of the CRT's electron gun, the
micro-manipulation device uses a laser that
assembles individual particles two microns in
diameter into patterns by repeated scanning.

fhe technigue builds on past research in
which optical fields generatad by lasers trap and
move small particles. Since the atoms are trapped
anly at vibrational nodes in the optical field,
only repetitive patterns have heen achieved with
this method.

Another approach to atomic manipulation was
devised by electron micrnscopists who discovered
that the scanning tuaneling electron microscope
tip cnuld drag individual atoms into any desired
configuration. While this manipulation technique
represents the yltimate in both size and control,
it is too slow for practical applications.

The new method uses eiectronically controlied
mirrors and precision optics to focus a moving
taser heam on a microscope slide containing a

solution of polystyrene spheres two microns in
diameter. Radiation pressure in front of the
moving beam generates forces on the particles.
Repeated scanning with onfoff control by a
computer allows the researchers to arrange the
particies in any predetermined pattern. As a
demonstration, they arranged the Z2-micron spheres
in the shape of the Chinese character for light.
{Extracted from Electronic Engineering Times,

18 Movember 1991)

Tiny wire could make moiecular electronics a
1i

ﬁ

Chemists in Australia have designed and
synthesized a molecule that could be used as a
"molecular wire". Such a wire ni?ht link tiny
electronic devices, making molecular-scale
electronics a reality.

Max Crossley and Paul Burn of the University
of Sydney joined together four so-zalled porphyrin
units to make a conducting strand, 6.5 nanometres
long. ’

Porphyrin molecules are common in nature,
where they are generally involved in biochemical
processes that require the transfer of electrons.
An example is chlorophyll in green plants, which
is a porphyrin-based pigment. Porphyrins are also
at the heart of haemoglobin, the molecule that
carries oxygen in the blood, and vitamin By;.

Crossley says that it was seeing porphyrins
in so many different but loosely related natural
systems that gave him and his colleagues the idea
of joining them together to make & molecular wire.

(rossley and his team are now working on what
they call molecular "alligator clips". As the
name implies, these woul¢ join the ends of the
wire to the support material. The chemists have
also developed a wire with a 90° bend in it. They
say it will be quite useful for connecting devices
round corners.

Jean-Marie Lehn of the Institut le Bel at the
Louis Pasteur University, Strasbourg, and his
colleagues are working on molecular wires of a
different sort. They have designed a charged
molecule, called caroviologen, which resembles a
naturally occurring compound calied carotene. The
researchers have used this molecule to mediate
electron transfer across a bilayer membrane. The
membrane, made of spherical globules known as
vesicles, is reducing {(electron giving) on the
cutside and oxidizing (electron withdrawing) on
the inside.

Lehn believes that it might be possible to
make a "molecular rectifier" with the caroviologen
wire and the right functional groups. A diode
rectifies an alternating current, and will be ’ *
vital in molecular electronics. (Extracted from
New Scientist, London, 30 November 1991, the
weekly review of science and technology)

VLSL techpology in 3-D

Using a three-dimensional CMOS design
approach, scientists at tke Institute for ,
Microelectronics Stuttgart (IMS) in Germany have
slashed VLSI circuit size two to five times beyond
the Timits attainable with the two-dimensional
CMOS techniques used today. Seven years in
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development, the Stuttgart-based institute's
vert‘cally integrated Epilog technology has now
reached 2 point where the industry could take it
over to build commercial 3-D VLSI devices.

for all their advantages of high
functignality, low cost per function and high
speed. today's 2-D VLSIT circuits suffer from a
number of drawbacks. With transistors closely
spaced side by side, the *nteraction of these
devices can cause catastrophic Ta‘chup. The large
area that the interconnections ~crupy can also
Tead to high load capacitance. . -minished speed,
increased power dissipation an. electromigration
{whereby the ions in the alumi .m interconnections
rar produce disastrous shert-circuits).

A way out of his dilemma is 3-0, or stacked,
CMOS technology. Pursued for about 12 years, such
srhemes have been based mainly on polycrystalline
silicon films on oxide.

In al) likelihocd the technology will first
be used to fabricate static RAMs, since Epilog
Tends itself to getting the high density that the
six-transistor cells of such devices require. It
could also be used on logic circuits, where
avoiding Tatchup and electromigration is crucial.
tExtracted from Electronics, November 1991)

Hitachi develops advanced pattern technology

Hitachi has announced the development of a
new patterning technology for 256 Mb DRAM
devices. The new technology uses tungsten (W)
~nith a very high melting point in multilayer
wiring with a new gas called silane fluoride and
can handle ultrafine contact holes down to 0.2 um
in diameter. Hitachi claims that the new procéss
can be used on conventional process equipment with
cnly minor changes, and positions it as a key
technology for 256 Mb DRAM production.

The new technology came from a total review
of the reaction mechanism of the reduction
method. The conventional mechanism was explained
through the formation of Sif, and hydrogen in
addition to the W film during film formation, but
control was extremely difficult and analysis of
the reaction mechanism with an IR spectrophotometer
showed 3 large amount of SiMr3 generated in the
reagction, instead of SifFs. There was no large
generation of Sify in selective growth, and in
fact selectivity was impaired as a result. This
Ted Hitachi to devalop a new system where Sifg
was introduced into the reaction. In their
consideration of SiHF; they also dtermined that
SiH>F5 was more suited to full-surface CVD
than hydrogen. (Extracted with permission from
Semiconductor International Magazine,

November 1991. Copyright 1991 by Cahners
Publishing Co.. Des Plaines, I1linois, USA)

New BiCMOS process

Ar unysyal 3-D integrated BiCMOS proress
involving selective epitaxial growth and epitaxial
tateral novergrowth methods has been devised by
Rashid Bashir, Suresh Venkatesan and
Frof . Gerold Neudeck of the School of flectrical
Engineering of Purdue University (W. Lafayette,
Indiana). The process, involving 12 masking
steps, results in a structure with a decrease of
acrtive area by 25 per cent or more, because of the

contact to the buried layer through polysilicon
doped with arsenic. The design also features a
self-aligned seed hole. (Extracted from
Semiconducter Internatignal, August 1991)

New method of forming thin films

A method of forming thin films without
disrupting the surface of the underlying substrate
has been developed by researchers at the
University of Minnesota (Minneapolis, Minnesota).
The cluster assembly technique involves caoling
the substrate to arougd 50 K and condensing a
layer of Xe about 30-A thick to act as a buffer,
then depositing an atomic film by means of a
consentional thermal source method. The atoms
coalesce to form clusters, then the Xe is
desorbed, so that the overlayer is deposited on
the substrate with 3 big decrease in interfacial
reaction. (Extracted from Research and
Develgpment, August 1991)

Alyminium under pr r

Researchers at Philips' laborataories in
Eindhoven have developed computer models of the
behaviour of a material which is set te replace
2luminium 3s the main metal in chips. Metal
silicides are likely to be used to wire together
transistors in the next generation chips because
aluminium wears out if very high speed signals
pass through it.

Dr. Corrie Bulle-Lieuwna has recently
completed a thesis using transmission electron
microscopy to study the growth of cobalt silicide
on silicon chips. "Qur ultimate aim is to make
effect semiconductor interfaces.” (Source:
Electronics Weekly, 23 October 1991)

Xengn atom controls electrical current

IBM has developed a method of controlling
electrical current using a single xenon atom. The
single xenon atom is moved back and forth teo
control the current, according to physicists at
IBM's Almadan Research Center, San José,
California. The manufacture of potentially faster
and smaller microelectronic chips would be
possible if a practical device is developed which
incorporates the switch. 1BM made the discovery
using a4 scanning tunnelling microscope. IBM
researchers have shown that a single atom can be
moved to any desired area on 3 flat surface by
using the tip of the microscope. A single xenon
atom can jump from the tungsten microscope probe
and a flat nickel crystal by creating a brief
electrical potential, or difference, between the
probe and the crystal. The xenon atom jumps back
to the probe following the zpplication nf a pulse
nf the reversed polarity. (Extracted from
New York Times, 15 August 1991)

Hew diamond process developed

Fngineers at the Research Triangle Institute
in North Carolina have developed a new process
that makes diamond films out of water and
alcohol. It also operates at much Tower
temperatures (300-400°C) than existing processes.
Using its new process, RTI has produced diamond
films that equal, and often surpass, the quality
of those made with processes that use hydrogen
gas.
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while the researchers have used the new
process to fabricate sirgle crystal diamond
*iIms - the diamond material of most interest to
the eiectronics industry - they have only been
able te do so using natural diamond films as the
substrate. This, says Dr. Ron Rudder of RTI, s
the biggest problem blocking progress in
developing a viable diamond technology for
electronics applications.

The reason that a diamond technology is of
such interest is that diamond films perform well
where other materials fail. Their most notable
properties include their hardness, transparency.
thermal conductivity, high—temperature stability,
rhemical inertness and electrical and optical
vharacteristics.

In the elertronics industry, diamond
substrates could find applications where
high-temperature operation (500-700°C) is
required. Already, researchers have proven that
they can dope diamor.d to form a p-type material.
Alsg. the thermal conductivity of diamond films
make them an ideal heat sinking material and could
conceivably be used to help coo! devices like
LIT-Y lasers. Another potential appliication is in
¥-ray lithography. as a mask material: since it
ts transparent, optical alignment techniques could
be used.

The rew process developed at RII is a major
step towards a viable diamond process for these
and ather applications, although a true production
process probably remains far in the future.
tExtracted with permission from Semiconductor
International Magazine, October 195°.

Copyright 1991 by Cahners Publishing Co.,
Des Plaines, Iliingis, USA)

New polymer inhibits €90, corrosion in plastics

A new polymer process said to make plastic
parkaging material anti-corrosive and anti-static
may evontually be used in chip assembly.

Inverted by John Franey, a chemist at
ATEY Bell Laboratories (Berkeley Heights,
New Jersey!, the patented technclogy has been
Tirensed Yo Barter International (Deerfield,
[Hlinois.

Rell says the process uses additives to
ronvert common plastics into reactive polymers.
hese polymers conduct electricity that prevents
tatic buildup. They alsn react with corrosive
gases to inhibit corrosion.

The polymer, known as State Intercept, will
make its tirst appearance 'n bags used to
transnort electronic devices. Cost of the bags
"will be competitive” with the company's other
static bags. The pnlymer will be sold to AT&T
directly, and tn others worid-wide through
distributors. The resinous material is also
~uitable for use in moulded plastic parts, such as
It parkages. [t can be mixed with conventional
polymer compnunds such as polyethylene,
polypropylene, ABS or PV(. Additionally, it can
be used in IC package moulding systems without any
equipment rhanges. (Extracted with permission
from Semicondyctor I[nternational Magazine,

October 1991, Copyright 1991 by Cahners Publishing
Co.. Des Plaires, I1iingis, USA)

Magnet techrology

Scientists in Japan will carry out an
experiment which, if successful, will appear to
bring perpatual motion closer to reality.

The scientists based at the superconductivity
research laboratory of Japan's Ministry of
international Trade and Industry will combine the
latest developments in superconductivity and
permanent magnets tc levitate and spin an
aluminium disc 3 wmetres in diameter at high
speed.

It is not perpetual motion of course, since
the superconducting components require supplies of
liquid nitrogen to keep them at the optimum
operating conditions, but even so, the virtually
friction-free device should be capable of storing
vast amounts of energy that can, in theory at
least, be tapped to run machines.

The experiment will also mark a turning pcint
in the fortunes of magnet technology. The
scientists will be using the latest in high-power
permanent magnets, the so-called rare-earth
magnets made of exotic metals such as
neodymium—iron-boron (NdfeB) and samarium—cobalt
(SmCo).

NdfeB magnets could shake loose the strangle-
hcld that traditional ferrite and aluminium—nickel-
cobalt-iron magnets have had on the mass produrtion
magnet market.

The magnet market is said to currently be
worth over £1 billion worlo-wide and is set to
more than double by the year 2000. The market is
currently growing by more than 10 per cent per
annum with NdfeB sales growing by 25 per cent.

The attraction of these magnets could
eventually be felt in virtually all manufacturing
sectors including the automotive, white goods and
3aerospace industries, although ferrite magnets
will still maintain a substantial share of the
market for low-cost low-performance applications.
(Extracted from Engineer, 5 September 19%1)

Porous s*licon can glow

In 1990 two European research groups, at the
UK's Defence Research Agency in Malvern and at the
Central Reserach Laboratories of Germany's
Siemens AG in Munich, showed that rather cheap
silicon can also be made photoluminescent. Now
scientists at the Fraunhofer Institute for Solid
State Technoiogy in Munich have discovered that
porous silicon emits light not only under UV
radiation but 21so when a voltage is applied to
it. This means that silicon is electroluminescent
as well. The discovery could lead to a new world
of component and system applications.

The big advantage of vcltage-induced 1ight
emission is that it is easy to change electrical
signals into optical signals. Cheap and easy to
process, silicon could replace the expensive and
difficult-to-handle GaAs and other compound
semicondurtors in optica)l applications. With
detectors already made of silicon, a light emitter
that also uses silicon would mean a much higher
level of integration than is possible when uysing
different materials for the detector and emitter.




Siiicon light sources on silicor chips could
even trigger a revolution in optical signal
trarsmission, the Fiaunhofer researchers declare.
Replacing metal connecticons between chips with
Tight paths could considerably increase a system's
data—-transmission speed.

Furthermore, flat displays and monitors could
be combined with I(s on a silicon basis, and the
integration of opticel and electronic technology
on <ilicon would open new perspectives for
computer architectures. A system could be built
that uses electrons for computing and photons for
data transmission.

However. before light-emitting silicon finds
such applications, much work lies still ahead.

ATET Co. in the US and a team in Grenoble,
France, confirmed the findings of Leigh T. Canham
ot the UK's Defence Research Agency.

Since 1990, researchers have heen trying to
get silicon to emit light alse under voltage
application. Researchers at the frauenhofer
Institute have achieved it and as far as they
knew, they are the first to make silicon
electroluminescent.

The Munich institute bec3me involved because
¢t its know-how in sensors using porous silicon, 2
farm ot the material that is a prerequisite for
Vight emission, byt just why porous silicon
becomes photoiuminescent is not fully
understood.

In addition to raising efficieny and
trightness, continued work at the Munich institute
i< aimed at determining the spectrai distribution
and the device response {ime as well as gaining 2
better understandi..g of what is going on in the
silicon. (Extracted from Electronics,

November 1991)

New *ype of L(D

Canon has developed a new type of liquid
crystal diplay. which retains its picture even
when the power is turned off. The new LD could
he used in flat screen TVs. One prototype also
has been developed to offer colour pictures. The
new ferroelectric LCD (FLCD) has 960 x 1312 pixels
in a 38 cm diagonal monochrome screen. The firm
experts to make srreens with 1280 x 1024 pixels
{the same quality as high definition TV) in five
vears or less. The new FLCD twists Tight through
2 hirefringent rrystal. A voltage applied to the
crystal swilches the crystal between two
positions (on or off,. The two positions are
stable. <o there is no need for a constant
source of power to maintain the display. The FLCD
thus requires mych less power. Beatrice Nicholas
of GEC Marconi says that a battery tha* could
power 3 twisted nematic LCD for four months
could power an FI(D for seven years. FLCDs are
also faster, since each pixel is changed by
applying a voltage, not by waiting for the TN
crystal to revert back to its original
configuration., Alsg, since pixels that do not
need to be changed retain their position, ncot all
the pixels have to be refreshed for each image.
These two characteristics make fLCDs suitable for
use in Vs, (Extracted from New Scientist,
London, 76 October 1991, the weekiy review of
scisnce and technology)
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New power r hnol

Tohoku Electric Power Co. and Hitachi Ltd. of
Tokyo, Japan have developed a new power storage
technology known as superconducting magnetic
energy storage {SMES).

The new system, connected to an experimental
power transmission system, is being tested and
evaluated at Tohoku's research centre in Sendai
City, consists of a magnet composed of a
superconducting metal coil and liquid helium
coolant. The coil is cooled to a temperature of
269°C and an electric current is switched on. The
coil is then separated from the outside civcuits
so that the electric power is transformed into
magnetic energy.

The prototype system can store one negajoule
at 1,000 amperes, which equals approximately

280 watts, or enough electricity to light a
100-watt light-bulb for about three hcurs, the
Tohoku spokesman explained.

A full-scale research project will be
conducted after the interim testing and evaluation,
the spokesmar said, adding that Tohoku and Hitachi
already have spent approximatel» 1 billion yen in
the past three years on the project.

Tohoku was one of the first companies to join
the International Superconductivity Centre when it
was established in 1988. In December 1989 the
Sendai-based electric utility formed a research
group with some universities. (Extracted from
American Metal Market, 23 October 1991}

Fiash evaporation technique

The University of Chile {Santiago) is
developing a flash evaporation technique for
deposition of thin films of barium titanate
(BaTi03). a ferroelectric with high dielectric
constant and excellent thermal stability, getting
increasing interest for use as thin films in
sensors. Researchers at the university have
developed 3 feeding technique regulating the rate
of deposition by the chamber pressure.

Capacitors have been made to examine the
properties of the resulting films, in particular
the feasibility of their use as dielectric layers
in metal-insulation semiconductors. Changes in
capacitance upon exposure to humidity, attributed
to water molecule physisorption and/or
chemisorption, imply applicability for humidity
sensing. (Extracted from Industrial Ceramics,
September 1991)

First optical neural network IC

Mitsubishi claims to have developed the first
optical neural network IC with built-in analogue
memory. The prototype device is an eight neuron
chip made by the three dimensional integration of
eight light-emitting elements and an 8 by B memory
array of light-receiving elements o 3 5 wm by 6 mm
GaAs substrate. The light-receiving elements
within the array can modify their sensitivity to
light detection while Jearned knowledge is stored
in the form of the detection sensitivities of the
array. Memories are written in parallel,
optically, and have a storage time of about
20 minutes. (Extracted from flectronics Times,

24 October 1991)
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Six-bonded silicon surprises the chemists

Chemists in the US have discovered a cheap
and easy way of making silicon compounds in which
the siiicon is bonded to five or six oxygen
atoms. The new materials can be used to make
conducting polymers, glasses and ceramics.
Usually stlicon bonds to only four oxygen atoms.

Richard Laine of the University of Michigan
and his colleagues have discovered a way of
activating silicon dioxide which, rather than
removing oxygen atoms, involves adding an oxygen
atom. Surprisingly, they used nothing more
sophisticated than the common industrial solvent,
ethylene glycol. This produced a so—called
five—coordinate silicate, a structure previously
made only with difficulty in the laboratory.
Five-coordinate silicon derivatives are highly
reactive. The new silicate has a yield of more
than 80 per cent. The reaction even works with
sand, although the sand dissoives only after
heating for more than a week.

If the five-coordinate silicate is dissolved
in methanol, adding acetonitrile will
recrystallize the silicate. X-ray analysis of the
colourless crystals reveals five oxygen atoms
bonded to silicon. Laine also fouad that when the
silicate is dissolved in methanol, the solvent
motecules change places with the ethylene glycols
surrounding the silicon. This process is
reversible.

Laine believes that this "exchangeability" is
the key to the boosted chemical reactivity of the
new compound .

Laine has also shown that his reaction can
produce a six-coordinate silicate. Martin Hoppe,
3 member of Latne's team, recently made
six-coordinate silicate from ethylene glycol. He
found it to be reactive just Tike the
five-coordinate silicate. It can also be turned
into silicate polymers, glasses and ceramics.
(Extracted from New Scieptist, London,

18 January 1992, the weekly review of science and
technology)

Will fiat colour TVs glow organically?

A team of polymer scientists from Austria
have succeeded in obtaining blue light from
light-emitting diodes made from an organic
polymer. LEDs, the familiar red lights on stereos
and other devices, are the building blocks of
Targe flat displays. This, combined with the work
of researchers at the University of Cambridge who
obtained yellow-green light from a similar polymer
in 1990, makes full-colour polymer displays
possible.

The group of researchers, working at the
Technical University of Graz in Austria and led by
Gunther Leising, made its blue LED from tne
semiconduting organic polymer poly(p-phenylene),
or PPP.

The Austrian group made their LED by drawing
out strands of a precursor to PPP from solution,
spinning it into a thin layer and depositing it
onto a glass substrate coated with a2 conducting
Yayer of indium tin oxide. They then convert the
precursor to PPP by heating it in a vacuum at
340°C. Finally, they deposit an aluminium

electrode onto the surface of the PPP film so that
the polymer is sandwiched between two conductive
layers. When they apply a voltage of 12 volts
between the conducting layers, blue light emerges
out of the side of the sandwich.

The structure of the LED is similar to the
polymer LED reported by the Cambridge researchers,
Ted by Richard Friend, which was based on the
polymer poly(p-phenyiene vinylene), or PPV. Both
PPP 3nd PPV belong to the class of materials known
as conjugated polymer molecules which behave like
semiconductors in one direction only because
electrons from double bonds in the polymer have
some freedom of movement along the polymer chains.

The advantage of polymer LEDs over present
devices is that they can be easily coated onto a
cheap substrate material, and processed using only
moderate temperatures. In contrast, the
manufacture of blue LEDs based on silicon carbide
is costly and time-consuming.

The efficiency of polymer LEDs, in terms of
light produced from electrical input, is Jow, at
0.01 per cent, when compared to recently developed
inorganic LEDs. (Extracted from New Scientist,
London, 11 January 1992, the weekly review of
science and technology)

flipping en 1d ¢r hemical

computer

A simple computer made from human enzymes is
only a year away, according to scientists in the
US. John Ross of Stanford University in
California and his colleagues have designed a
computer which calculates by changing the
concentration of enzymes in a chemical situation.

Ross claims that in the body such calcuiating
enzymes might even control biological processes,
such as cell cycles.

Ross's hypothetical computer consists of
several compartments, each of which contains a
soup of five enzymes. The compartments sit in a
common bath of the same five enzymes. In this
way, the compartments are connected to each otner.

In the arrangement, each compartment is
equivalent to a singie neuron in the brain. When
the concentration of a particular enzyme in a
compartment is high - that is, above a certain
threshold - this corresponds to a neuron firing.
On the other hand, when the concentration of an
enzyme is low - that is, below a defined level -
this corresponds to a3 neuren remaining silent.

In normal circumstances, enzymes in a soup
would react with each other and diffuse through
the mixture until their concentrations became
fixed throughout. However, a series of recent
discoveries in Japan and the US have shown thet
some enzymes can be kept at artificially high or
low concentrations by mixing them with other
enzymes.

In Ross's hypothetical computer, cycles of
reactions, powered by adenosine triphosphate (ATP)
keep the concentrations of an enzyme in each
compartment either high or low, the two states
corresponding to a neuron firing and a neuron
remaining silent. Nicotine adenine dehydrogenase
(NADH) will probably be a suitable enzyme for

“.\\
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this, says Ross. He has devised several different
chains of reactions between enzymes which in
theory could enable compartments to communicate
with each other, and so imitate the effect of
neurons firing and setting off neighbouring
neurons.

Ross believes it will also be possible
to construct a computer in which the enzymes
do not have to be distributed between
compartments. Instead, they could be mixed
freely together.

Ross is now beginning experiments to test his
proposed enzyme reactions, before going on to
build a working computer. He is also testing
natural systems of enzymes to identify those which
are capable of computing. (Extracted from
New Scientist. London, 7 December 1991, the weekly
review of science and technology)

Piant power inspives molecylar battery

Chemists in the US have constructed a
molecule that mimics photosynthesis, the process
by which plants utilize energy from the sun's
rays. This brings closer the prospect of
molecular batteries charged directly by sunlight.
The molecule generates 1.5 volts, just Tike the
ordinary dry batteries such as those in personal
stereos.

Michael Wasielewski and colleagues at the
Chemistry Division of the Agronne National
Laboratory in Illinois have spent five years
evaluating dozens of articifical versions of
chlorophyll, the compound which enables plants to
make their food by absorbing sunlight. With the
help of computer simylations, they worked out the
required shape of the new molecule.

They then custom built the molecule, siting
the three "working parts" of the battery at
preselected sites on a hydrocarbon skeleton.
an ordinary battery, the molecule has two
charge-storing poles, one at each end.

Like

Wasielewski and his coileagues are now
looking at ways of hooking up the molecule to an
electrical circui*t. One option is to arrange tne
molecules in thin films of conductive polymer
which would feed electric current into wires when
exposed to sunlight.

Wasielewski expects the earliest application
of the molecule to be as a catalyst. By building
suitably tailored molecules, chemists may be able
to direct trapped charge selectively into
oxidatinn or reduction reactions, whichever is
needed. (Extracted from New Scientist, London,
14 Sepiember 1991, the weekly review of science
and technology)

I1T. MARKET TKENDS AND COMPANY NEWS

Market trends

Electronics exports to Castern furope slymp

Exports of electronics production equipment,
instruments and ATE to Eastern Eurgpe, which
reached £400 million in the late 1980s, are now
measured in tens of millions of pounds, as a
result of a break-up of the East European bloc.
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British electronics companies exporting to
central and Eastern Europe and the former Soviet
republics have been badly hit by the slump in
business caused by the disappearance of the former
central buying agencies in the Communist countries.

Companies of all sizes have been forced to
reduce the scale of their operations, and lay off
staff in order to stay in business.

The only countries actively purchasing
electrcnics equipment at present are Poland,
Hungary and Czechoslovakia. The situation in the
former Soviet Union, Yugoslavia and Bulgaria
remains poor while political uncertainty

continues. (Source: Electronics Weekly, 29
January 1992)

European VSAT market moves topo slowly for BT

Liberalization of Europe's satellite
communications market is moving too slowly for
customers and operators according to BT.

The company claims the demand for
pan-European two-way data services using economic
very small satellite (VSAT) systems is being
stifled by the reluctance of some European
countries to open up their markets to outside
competitors.

The competition proposals contained in the
satellite services Green Paper published by the EC
in 1990 are no nearer forming European directives
which would compel countries to open their markets.

In the absence of a European directive BT has
signed separate VSAT interconnection deals with
seven European public operators. It has also set
up 3 network of European distributors for the
1.8 m and smaller 90 cm VSAT dishes.

Last year an EC directive allowing private
companies to set up VSATs Timited to one-way
services was challenged by a number of countries,
inclyding France and Spain. (Extracted from

Electronics Weekly, 8 January 1992)
xperts: 1i ign i

The British advisory group, BIS Strategic
Decisions, is forecasting a 39 per cent growth for
gallium arsenide (GaAs) ICs; its analysts see
today's $142 million world-wide market for
merchant GaAs ICs reaching $740 miilicon by 1995.

Military applications have traditionally
driven the GaAs industry in the USA and Europe;
BIS data shows military applications accounting
for 53 per cent of GaAs IC merchant revenues in
1990. However, experts now see a rapidly
increasing demand in commercial applications
especially for high performance computers,
communications and some consumer products.

Tne demand for digital GaAs ICs is being
driven by the computer industry where the
successful implementation of digital GaAs in
high-end supercomputers has led to its increased
use among workstation and general-purpose computer
manufacturers., The combination of the high speed
and tow power dissipation offered by digital GaAs,
at prices and levels of integration that are now
comparable with leading edge silicon devices, has
spurred these developments.




Many OEMs are implementing GaAs in equipment
that conforms ta the new high speed SONET
{synchronous optical network) and FIDDI (fibre
distributed data) standards.

Military applications, communications and
consumer electronics will support the demand for
analog-microwave GaAs ICs. For example, GaAs
MMICs (monolithic microwave ICs) are finding
applications in se.ond-generation digitally-
based personal communications systems because
they save space, weight and power consumption.
GaAs MMICs are also widely used in satellite
communications such as GPS (global pesitioning
system) receivers, VSATs (very small aperture
terminals) and DBS (direct broadcast by satellite)
TV receivers.

GaAs technologists see next generation
devices coming from heterojunction technology,
especially epitaxially dependent heterojunction
bipolar transistors (HBTs).

Among the strides made recently in HBT
technology, breakthroughs in carbon doped MOCVD,
OMVPE and VPE-grown material are now supplementing
beryliium doped MBE-grown wafers, wi&h high base
doping levels for carbon at >4 x 10°7 cm™
now available. Thus, materials issues should
no longer dominate manufacturing costs and
yields.

Device performance in many of these
structures depends critically upon epitaxial
thickness, doping, compositional and uniformity
control. Growth abruptness is approaching the
dimensions of lattice constants, and doping and
compositional uniformities less than 2 per cent
are fast becoming requirements for large volumes
of complex epitaxial structures.

Another significant stride, development
engineers have scaled emitter dimensions to below
2 'm with good current gain. {Extracted from
Semiconductor Intesrnational, October 1991)

Race for RISC-based compyting

Recent moves to form alliances among computer
makers and operating system writers have caused
the battle lines to be drawn in the fight to
establish the next generation of desktop
computers. It seems like'y that machines based on
RISC (Reduced Instruction Set Computing)
microprocessors will in 3 few short years be as
ybiquitous in business as the humble IBM AT and
its miliions of clones are today.

At the moment RISCs, which essentially
perform Tess complex instructions than traditional
processors but at much greater speeds, are found
in expensive engineering workstations and file
servers running Unix operating systems.

The main groups of protagonists in the RISC
market are: Hewlett-Packard; Sun Microsystems and
others making SPARC-based machines; the ACE
consortium; and the joint venture between IBM and
its erstwhile rival Apple Computer.

Hewlett-Packard is established as a
manufacturer of high-end engineering workstations
and low-end network servers built around
pruprietary RISC microprocessors and standard IBM
compatible PCs.

AVl four groups will adopt architectures
based on RISC processors. The Apple/IBM alliance
is likely to use a proprietary IBM RISC processor,
HF uses a proprietary RISC device, and the others
will use processors based on architects developed
by MIPS and Sun.

There are similarities between Sun and MIPS,
leading lights respectively of the SPARC and ACE
camps. Both are computer makers, not chip makers;
both have to some extent designed RISC
microprocessors; and both have licensed the
manufacture of their chips to others. There are
subtle differences in strategies, however.
(Extracted from Electronics Weekly,

18 September 1991)

Joint effort to develop multimedia computer

Sony (Japan) consumer electronics company,
and Apple Computer, the US personal computer
maker, are together to develop a multimedia
computer. Sony is acquiring a stake, believed to
be between 5 and 10 per cent, in General Magic of
California, which was formed in July by former
Apple employees. Apple has a minority interest.
The aim of the cooperation is to produce a
palm-size, wireless personal communication device
with digital audio and visual functions in about
two years. Multi-media computers are still being
developed. They could reproduce text or numbers
as well as video pictures, sound and
telecommunications. Electronic products such as
video recorders and colour televisions are
reaching market saturation; multimedia computers
are seen as the key to a surge of growth.

Sony is manufacturing Apple’'s Powerbook 100
portable computer, Vaunched in November 1991.
Both companies collaborated on the development of
the machine. Sony could play a key role in this
latest project because of its skills in
miniaturization and manufacturing, and its
expertise in audio-visual technoiogy.

Sony has Taunched its latest successful
product from Japan, the Data Discman, 3 hand-held
electronic book device with audio and cimple video
functions in tbe US and Germany. It wil) be
Yaunched in the UK in the spring. (Extracted from
financial Times, London, 29 November 1991)

World cell net gathers pace

The company behind the development of the
first world-wide cellular voice data network says
it is on target to meet its early 1997 launch
date.

Iridium, en offstoot of electronics giant
Motorola, also says it is close to finalizing
agreements with rationa! telecommunicticns bndies
and cel} phone oparators that would make lridium
an extension to lo-al services.

Iridium vas announced nearly two years ago to
Taunch '7 satellites circling 400 miles above the
earth, providing seamless celluiar telephony
handling voice, Jata, fax, broadcast and
telesision.

anong the major changes to the original
concept is the creation of a lightweight
transceiver which can link into the Iridium system
directly ar the loca® cell network.
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Charges, billing and general administration
will be handied by the present systems used by
local and national networks.

This will provide cellular network suppliers
with an oppertunity to build their own
transceivers. {Source: Computer Weekly,

22 January 1992)

Industrial evolution

In the 1940s, the famous Austrian philosopher
Juseph Schumpeter pointed out that information,
not capital, had become the lifeblood of western
economies. No one listened to him. It teok
another 40 years before academics talked of an
information age.

At ahout the same time that Schumpeter made
this remark, the information technology industry
~as born when a breakthrough in micrcelectronics
made possibio the first electronic proce-sor.

Today, information technology is the third
biggest industry in the world. In the UK alone,
in the past 10 years, the IT industry has grown at
a rate almost twice that of the total economy.

Jut although immune to previous recessions,
the industry has been knocked by the current slusp
in the world economy. This is because the
vecession has coincided with more profound changes
in the industrv.

what is happening to the IT industry is 2
reflection of what is happening to the western
warid's economy as a whole. There is a slow but
irreversible movement from an economy based on
production towards one based on service. It is
estimaled that roughly 70 per cent of the US gross
nationa! product is derived from service
industries.

This shift has occurred just as computer
hardware markets mature. Once sold as a
proprietary solution with enormous profitability,
hardware is now bought and sold like household
appliances.

This happened first in the personal computer
market and now the same is happening to mid-range
machines: in both the Tion's share is held by a
group called "others”.

Even the mainframe market has been affected,
though indirectly. IBM still retains control of
more than half the market, hut downsizing, the
advent of high-powered desktop machincs and the
open systems movement have all contributed to a
marked drop in the prices of mainframes.

In a commodity market where one maker's
product is indistinguishable from another's. a
company strives for competitive edge either by
slashing prices or providing additional services.
Traders ~nd aqgents are in a better position to do
this than manufacturers. Consequently, the profit
margins of the manyfacturers are squeezed hard.

falling margins have driven manufacturers to
rut costs, and the highest cost is manpower. Mast
of the wmain players have announced large-scale
redundancy programmes in the past 18 months. in
the past four years IBM has cut over 40,000 jobs
world-wide, while Apple Lomputer announced this

summer that it was looking for a 10 per cent
reduction in its workforce. OTVivetti, ICL, DEC
and others have reported similar plans.

Given that hardware is no longer such a huge
money-spinner, the m3jor vendors are tilting the
balance of their business away from sales of
equipment to the value-added side ot the industry:
software and services. World-wide, between 1984
and 1989, software and services income grew at a
rate of 30 per cent a year - roughly twice as fast
as the industry as a whole.

Both ICL and DEC Europe say that less than
half their income is now derived from sales of
hardware. Even IBM has grown its secvice business
and there is plenty of evidenre to suggest that
software will follow the way of hardware - towards
a commodity market. Most programming will be done
by people in India and China at rock-bottom prices.

This is already beginning to happen - London
Underground and Citibank have both farmed out
programming work to Indian software houses. What
prevents more companies following their lead is
the intrinsic nature cf software, at least the way
it has been developed to date. With the advent of
object-oriented programming and faster processor
speeds the task of development will become much
simpler.

Mass manufacture of code has been inhibited
by the nature of software development which has
traditionally comprised a lone engineer writing
rule after rule of code. Factory processes, by
contrast, are modular and multi-tasked. Since
object-oriented programming has been conceived as
a modular process, it is suitable for mass
production.

1f, as the trend suggests, the production of
program code is diverted to snftware factories in
the developing world, competiiion between
developed nations in the srrvice section will
become even more intense.

Most pundits agree, therefore, that there is
a bricht future for systems integrators and
consultancies. Since communication is at a
premium here, Japan is at a significant
disadvantage.

Facilities management looks particularly well
favoured, as more and more organizations spare
their MIS staff the headache of running an
increasingly complex set of systems.

International Data Corporation predicts that the
FM market in the UK will grow from its current
worth of £310 milion to £790 million in 1996 -
the market will more than double in value in the
next five years. But new technologies are sura to
emerge, bringing with them new markets.

In the shcrter term, two technologies will
gain in impertance: communications and
myltimedia. The first is already reshaping
organizations and creating new markets, while the
second may significantly alter the way business is
done.

Many computer companies bave already forged
strategic alliances in both areas: AT&T has
acquired NCR, while 1Bt and BT have resurrected a
telecoms agreement; IBM and Apple, Olivetti and
Cambridge University are combining resources in




- 22 -

myltimedia. Indeed, the distinction between
telecoms and computer companies may bacome
blurred, while organizations not usuvally
associated with IT, the likes of Sony 2nd Toshiba,
will be accepted into the fold.

But for every solution there is an additional
~rroblem. The increased deployment of systems will
generate new obstacles for suppliers and users
alike. These will be both technical and hyman,
and the onus will be on the industry to correct
them - perhaps in a profitable manner.

Most urgent will be the escalating need for
better methods of verification.

There are two enorcous impediments to
verification. The first is the size of the
system. Today's systems are relatively small,
with thousands, rather than millions, of lines of
code. The second stumbling block is a Vack of
available manpower.

A second complication is the area of
intellectual property rights.

Macroeconomic changes in the industry are
also reflected in the role of the information
systems manager, which will change radically in
the next 10 years.

As hardware has evolved into a commodity
item, so the buying habits of IS managers have
changed. For a start, they no longer deal with
just one supplier, and since it is possible to
drive 3 hard bargain in 2 competitive market, IS
managers are spending more of their time simply
finding out what is on offer and who is offering
it

Second, with the increased automation of both
office and operations, the IS manager has a great
opportunity to spot new markets. Perhaps most
significant for IS managers, however, is the rise
of the FM markets. Many IS departments live under
the threat of being outsourced. (Extracted from
Computing., 7 November 1991)

Bigger_ and better - _some disk drives

Today's average desktop computer comes with
the capacity to store an Encyclopedia Britannica's
worth of information. Yet most are already
overflowing with last year's financial results,
letters to the boss, computer games and some stuff
in the back that nobody can remember the purpose
of - but that nobody wants to throw away lest the
memories come back to haunt them. Making ever
more room for information-age pack-rats requires
increasingly amazing engineering. Some predict
that disk drives will become at least ten times,
and quite possibly 100 times, more -apacious over
the next decade or two. That would put the
equivalent of a good-sized library into the
average desktop computer - 800 megabytes to
8 gigabytes of storage, to put it in tech-speak,
with each megabyte holding roughly the same amount
of text as six inches (15 cm) of bookshelf. Such
success would make things even harder for those
seeking to replace disks with other storage
media. (Source: The Economist, 9 November 1991)

Semis market set to pick vp in 1992

The European semiconductor market is emerging
from its mid-1991 trough and it will start growing
again through 1992 and 1993.

"The drop is stopping", said Jean-
Phillipe Dauvin, chief economist at SGS-Thomson
Microelectronics (STM) who is also vice-president
(Europe) for the World Semiconductor Trade
Statistics (WSTS) organization.

The WSTS forecast is for an $11.14 billion
European semiconductor market in 1992, a growth
rate of 9.6 per cent. Tho following year will see
further acceleration to $12.4 billion, a growth
rate of 11.4 per cent, while 1994 sees growth
decelerating to 8 per cent at $13.4 billion.

In world terms Europe is losing ground. In
1991 it will represent 18 per cent of the world
semiconductor market. Through 1992 this
percentage will be eroded, mostly by the rapid
growth in Asia and the Pacific which by 1993 will
represent 16.3 per cent against Eurcpe's 17.4 per
cent.

In 1992 the world market will grow by
14.5 per cent to $63.3 billion, says WSTS.
(Source: Electronics Weekly, 30 October 1991)

Explosive growth predicted for EDA

Competitive pressure to cut time-to-market
for complex electronic devices will cause
explosive growth in the US electronics design
avtomation (EDA) market over the next five years,
says the latest Frost and Sullivan report.

US EDA sales are forecast to jump from
$2.08 billion in 1991 to $4.92 billion in 1995,
with hardware revenue growing from $518 million to
$1.24 billion and software sales climbing to
$3.69 billion from $1.56 billion today. Frost and
Sullivan says designers will be wooed by new,
easy-to-use front-end tools and swish integrated
top-down design packages.

In a separate report, Frost and Sullivar
predicts the US market for multimedia hardware and
software will grow nearly sixfold over the same
period, reaching $25.4 billion by 1995.

Entertainment will remain the main
application driving the technology, the report
says, although its share will fa?l from 30 per
cent to 23 per cent by the middle of the decade.

(Source: Electronics Weekly, 23 October 1991)
Slow growth for US PC market

The US PC market will grow slowly in 1992
according to market research company International
Data Corporation (IDC). 1991 will be a flat year
for the US PC industry, with US market shipments
growing just 1.5 per cent compared with the
previous year, and only a 0.3 per cent rise in the
dollar value of *he market. 1992 sales are
predicted to be slightly better with 6 per cent
growth in US market shipments and 4.3 per cent in
dollar growth. (Source: Electropics Weekly,

25 September 1991)

European Submicron Centre

Europe's major chip makers, undaunted by a
recently aborted attempt to merge their operations
into a single European semiconductor company, have
devised another way to rally cooperation. Plans
are afoot to create the European Submicron Centre,
which will pool the R&D resources of companies,
develop advanced IC technology and build major
silicon foundries for the participants.
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The centre is being likened to an
electronics-industry version of the successful
Airbys Industries consortium formed by European
aircraft manufacturers. The cost of the proposed
venture could total $10 billion over the next
10 years.

The initial concept for the submicron
cooperative was launched earlier in the year at a
high-level meeting of the top executives from
Philips, Siemens and Thomson with Jacques Delors,
the European Commission president, and
Filippo Maria Pandolfi, EC vice-president. The
proposal was then delayed for several months as
5GS-Thomson Microelectronics - partiy owned by
Thomson — campaigned for the creation of a single
European semiconductor company.

The German Ministry of Research and
Technology would also 1ike to get at Teast one of
the plants Jocated in the former East Germany to
build up the region's infrastructure and
employment, according to sources. (Extracted from
Electronic_Engineering Times, 4 November 1991)

Company news

Toshiba predicts shortage of memories next
year

Japanese semiconductor manufacturer Toshiba
is predicting that there will be a major shortage
of memory chips by the middle of 1992.

Hideharu Egawa, senior vice-president of
Toshiba, believes that large cutbacks in
manufacture of 4 Mbit DRAMs by major Japanese
memory chip manufacturers will result in a large
shortage of chips when an upturn comes next year.

Some US analysts have agreed with Egawa's
predictions. Market research firm VLSI Technology
expects the chip shortage to begin in the latter
part of 1992 and last well into 1993. Market
resea;ch firm Dataquest also expects a shortage
in 1992,

In 1990, 4 Mbit DRAMs sold for as much as
$60 compared to recent prices of as low as $15.

Japanese memory chip manufacturers say that
they are barely making a profit on DRAM sales and
are investing money in the manufacture of other
more profitable semiconductors.

Toshiba, Hitachi and NEC say that they are
cutting back production of 4 Mbit DRAMs.

Computer manufacturers fear that when the
upturn in business comes, there will not be enough
production capacity to supply the demand.

(Source: Electronics Weekly, 23 October 1991)

Toshiba_and Siemens agree to develop and
market RISC microprocessors

Toshiba (Japan) and Siemens (Germany) have
announced an agreement that will provide a basis
for cooperating in developing and marketing RISC
{reduced instruction set computing) microprocessors
based on technology developed by MIPS Computer
Systems of the US. The accord wil) boost the
growing interest in RISC-type microprocessors,
which could eventually erode the overwhelming

market share that Intel, the US microprocessor
company, has had in the world-wide personal
computer market. Toshiba said it expected the
share of RISC devices in the 32-bit microprocessor
market tc rise from 11 per cent today to 20 per
cent in 1995. The agreement outlines a framework
for cooperation that could include areas such as
joint development of MIPS's R300C and R4000 series
of RISC processors, mutual supply of these
products to assure availability to customers, and
supply of RISC silicon wafers to each other.
Toshiba said the most significant part of the
agreement was that it would allow the companies to
assure supply stability for each other.

{Extracted from Financial Times London,

19 November 1991)

Toshiba cuts forecast

Flagging demand in Japan combined with the
slowdown in the US computer market has forced
Toshiba Corp. to cut its profit forecast for the
current financial year.

Toshiba, Japan's second-largest maker of
electrical and electronic machinery, said
non-consolidated pre-tax profit would be
70 billion yen ($546 million) in the financial
year ending 31 March, around half its October
forecast of 130 billion. The new level represents
an even steeper drop from the non-consolidated
pre-tax profit of 175 billion yen that Toshiba
actually posted for 1990-1991.

Toshiba attributed the downward revision to
the world-wide recession in the markets for semi-
conductors, computers and other information and
communications systems.

A large proportion of Toshiba's integrated
circuits are exported to US computer makers,
but with the persistent US recession eating
into corporations' capital investment, the
computer market there has been sluggish for
some time.

Adding to Toshiba's misery, Japan's domestic
market has turned sour in recent months and ceased
to provide the supporting role it used to when
exports were down.

Toshiba said consolidated net earnings would
reach 40 billion yen, one third of the 12) billion
yen recorded for 1990-1991, Toshiba's initial
forecasts had calied for 90 billion yen in
consolidated net earnings. (Extracted from

nternational Herald Tribune, 21 February 1992)

Apple signs major development contract

Apple Computer Inc. has signed its first
major technology development contract and royalty
licensing agreement with Soviet technologists from
ParaGraph International. Apple is licensing
ParaGraph's advanced cursive-handwriting-
recognition technology to speed its implementation
of pen~based computing on forthcoming pentops.

ParaGraph's technology is the first system
which has demonstrated the ability to recognize
cursive (connected letters) handwriting at a
practical speed. Many researchers working on
isolated block-character recognition believed such
a technology was years away.
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The Soviet programmers who developed the
technology have accomplished what American
companies have been trying to do for more than
20 years. ParaGraph employs 80 programmers and
computer researchers in both the US and the
Soviet Union, investigating written, printed and
fax-character recognition and voice-recognition
systems_ ParaGraph International has the
exclusive rights to market technology and
products developed by ParaGraph JV, a Soviet-
American partnership formed two years ago.
{(Extracted from Electronic Engineering Times,
21 October 1991)

IBM and 1

ntel build centre to develop
one-chip PC

[BM and Intel are building a microprocessor
development centre in Boca Raton, Florida, as part
of a 10-year programme to develop a PC on one
silicon chip.

The Robert Moyce Development Center, named
after the co-founder of Intel who died Tast year,
will release its first silicon products in 1993.
The centre will employ 100 engineers from IBM and
Intel.

By 1994, it says it will release a singie
piece of silicon — a generic version of Intel’s
32-bit 1486 microprocessor - that will have all
the components needed to buiid an IBM PC on it.
Standard IBM compatible PCs not only require a
microprocessor but an 1/0 control chip, a graphics
controller and a memory controller chip.

The 10-year agreement will also give IBM the
rights to build its own 486 chips for internal
use. This will also allow IBM to manufacture P5 -
Intei’'s i586 chip due for release in 1992 - for
internal use.

Aithough many analysts see the IBM/Intel
Moyce Centre as beneficial, some believe the move,
further cementing the two companies' relationship,
will drive rival IBM computer makers into the arms
of another chip-maker, Advanced Micro Devices.
(Source: Computer Weekly, 14 November 1991)

Joint effort to reduce waste

Motorola Inc.'s Government Electronics Group,
los Alamos Mational Laboratory, and Sandia
National Laboratories will research new
technologies to reduce waste and hazardous
materials in the manufacture of printed-circuit
boards and other electronic components.

The three are working on a new wave-soldering
proress that conld greatly reduce the use of
chlorofivorocarbons in the cleaning of circuit
hoards and other parts.

In the wave-soldering machines commonly used
in the electronics industry, circuit boards travel
through 2 pool of solder, and areas that oxidize
are usually cleansed with a CF(-based solvent.

1o Alamos. Sandia, and Motorola are investigating
a vacuum wave-soldering technique which would
prevent any oxidation from occurring in the first
place.

ihe partners will test the effectiveness of
alternate «leaning methods and try to determine
whether the wave-soldering and cleaning processes
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have affecter how well the circuits function or
the materials from which they are made.

Under an international agreement known as the
Montreal Protocols, many uses of CFCs are already
illegal. The protocols call for a total ban on
CFCs by 1996. (leaning printed-circuit boards and
other electronic equipment accounts for roughly
one fifth of world-wide CFC consumption.
(Extracted from Electronic Engineering Times,

7 October 1991)

Bell Labs tests its luck

Researchers at AT&T Bell Laboratories Inc.
have built a high—capacity wide area research
network to determine the viability of deing
business electronically at speeds in the
gigabit-per—second range.

The network, called LuckyNet, in honour of
Bell Labs executive director Robert Lucky,
comprises three nodes, located at Bell Labs
facilities in New Jersey. It will ultimately
extend to other AT&T locations and to universities
and will interwork with the US National Research
and Education Network gigabit—per-second (gbps)
test beds.

LuckyNet can carry a billion bits of
information per second. A "world class” research
prototype radic is being used on the microwave
Yink, enabling information to be sent across the
network at up to 2.5 gbps, Bell Labs said.
Commercial systems top out at about 100 megabits
per second. (Source: Commynicatiogns Week
International, 20 January 1992)

IBM posts net loss for 1991

IBM has said that its revenues have fallen
6.1 per cent in 1991, marking the first time in
45 yesrs that the world's largest computer maker's
growth had faltered.

18M had a loss for the year of $564 million,
the first in its kistory. In 1990, it had
reported a profit of $6.0 billion.

Sales for the year fel) 6.1 per cent to
$64.8 billion from a record of $69 billien in
1990. For the fourth quarter, which is usually
the company's strongest, IBM's revenue declined
4.2 per cent to $22.1 billion from $23.1 billion.

The company said that the year had been
“disappointin?" and that it had been affected by a
declining world economy, increased competition and
the difficulties associated with introducing new
product lines.

For the fourth quarter, IBM's results
included a $3.4 billion special charge as part of
a sweeping decentralization and planned job
cutback. As a result, the company reported a loss
of $1.4 billion for the quarter, compared with 3
$2.5 billion profit in the year-earlier period.

Including the special charge, earnings per
share represented a loss of $2.42 for the quarter
compared to a $4.30 profit a year ago. The
company said the cost of the restructuring charge
was approximately $4.68 per share. (Extracted
from International Herald Tribune,

18-19 January 1992)
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Digital_audio heads for the pool

The proliferation of techniques for
compressing sound signals in digital form, so
trat they can be fitted onto smaller optical
éiscs or cassette tapes, has forced the
electronics industry to pool ail the patents
tngether. Otherwise, companies fear that lawsuits
would stop anyone launching new formats.

Philips' digital compact cassette {DCC) and
Sony's mini disc, both due to be launched in 1992,
rely on data compression because sound converted
into digital form takes up far more recording
space than in its original analogue form. Digital
radio, which is still under development, relies on
compression to fit digital signals into narrow
transmission bands.

A1l of the compression systems are derived
from a technique calied masking-pattern adaptive
sub-band coding and multiplexing, or MASCAM,
developed in the 1980s by Germany's radio research
centre in Munich. The digital encoder splits the
sound into narrow frequency bands and ignores
sounds in any of the bands which it judges are
inaudible to the human ear. This drastically
veduces the number of bits of information needed
tor recording or transmission. MASCAM has spawned
many other techniques, such as France's MUSICAM,
and a US/German/French collaboration called
ASPEC. Working from MUSICAM, Philips developed
PASC for its DCC. Sony's mini disc uses ATRAC,
derived from ASPEC.

Everyone filed their own patents and these
are all now in a pool. Licensing deals struck
between Philips. Matsushita and Sony effectively
bring Japan into the pool as well. (Source: HNew
Scientist. 30 November 1991)

Siemens_puts plan to EC

Siemens has drawn up a new plan for a
cnllaborative scheme to safeguard the future of
the Eyropean semiconductor industry.

The plan has been presented to EC
vice-president Fillipo Pandolfi despite Siemens’
rejection of five proposals from Pandoifi.

The Siemens plan involves the £C funding
water fabrication plants for each new generation
of DRAM - the 64 Mbit, the 256 Mbit, and the
1 Gigabit.

The effert of having the fab would be to
bring the technology to €urope for cnst-effective
semiconductor manufacturing. Competitiveness in
microelectronics depends on competitiveness in
costs. (Extracted from Electronics Weekly,

27 MNovember '991)

Caytigus optimism reigns at Philips

The cure that Philips Electronics NV in the
Metherlands has ordered for itself to recover from
its financial woes is starting to show results.
for the first half of 1991, the Dutch electronics
giant reported a net income of approximately
$340 million on sales of $26 billion. For the
first half of 1990, net was $186 million on sales
of $13.17 billion.

The positive result comes after a painful year
of restructuring during which Philips got rid of
loss-producing activities, slashed its product
portfolio, and started to drastically cut its
workforce. By the end of 1991, it will be down from
286,000 worksrs to 230,000.

Now that the worst is over, the period of
divestiture appears to have eanded, industry analysts
say. The core businesses - lighting, consumer
electronics, components, and professional systems -
will essentially stay as they are now, although some
portfolio moves may be made to reduce or strengthen
some product categories. {(Source: Electronics,
October 1991)

Siemens will expand in the US with jutomation
gear

Siemens Industrial Automation Inc., the German
electronics giant, is poised to become a leader in
the American market for automation systems and
equipment. The Atlanta firm, which marries TI's
industrial control activities to Siemens' former
US automation equipment businass, is already the
fourth largest supplier of industrial automation
gear to the $12 billion US market.

Siemens expects an annual growth rate between
10 and 15 per cent, double the amount predicted for
the overal? 1S market for electrical equipment.

Siemens did about $2 billion worth of business
around the world in automation technrology in 1990.
In programmable controls, it is the world's leader.
(Extracted from Electronics. December 1991)

I8M-Intel_processor chip deal

Strategic alliances was one of the more
important implications of last November's
18M-Intel chip accord, in which they agreed to
cooperate for the next decade in the design of
central processors. The deal’s potential synergy
promises both parties a big advantage over their
adversaries.

The work will be done by about 100 engineers
from both companies at a facility to be
established in Boca Raton, Florida - which is
where IBM Corp. designs and builds its PCs -
called the Robert N. Noyce Development Center.
According to the terms, both companies will have
the right to make the microprocessors and Intel
will have exclusive rights to sell them to other
computer manufacturers.

For Intel and IBM, the arrangement means,
amon? other things, that the stag?ering cost of
developing chips and computers will be halved.
Also, it gives IBM a head start on use of the
newest Intel chips.

In a business where it is becoming difficult
to tell one manufacturer's product from all the
others, IBM now has the opportunity to
differentiate itself more strongly from the rest.
(Extracted from €lectronics, December 1991}

IBM restructures

IBM Chairman John Akers believes his
company's 20,000 staff reductions will save it

*\



$1 billion in 1992 and $2 billion in 1993. It
brings the workforce down from 373,000 at the
start of this year, and down from 407,000 at its
peak in 1986.

The company will take a $3 billion
restructuring charge against fourth quarter
earnings to cover the costs of voluntary
redundancies and the reorganization.

The charge wiil produce a loss for the fourth
quarter, but the company's stack price rase
2.9 per cent on the New York stock exchange after
the announcement. Profits fell 77 per cent from
$5.6 billion to $800 million in the first nine
months, while turnover drepped by 7 per cert.

Some analysts believe IBM might have formed
its business units into wholly owned subsidiary
companies, with IBM Corporation as a holding
company, but it has stopped short of this.

IBM began increasing its software and service
offerings in the mid-1980s, when its profit
margins on hardware began to decline. In April
this year Akers told shareholders that software
revenue had risen by 18 per cent and generated
$18 billion, making IBM the leading software
company in the world. But some are worried about
the effect such fundamental changes will have on

users. (Extracted from Compyter Weekly,
5 Decembar 1991)

IV. APPLICATIONS

Teraflops compyting

Thinking Machines Corp. has ushered in the
era of teraflops computing when it introduced a
new generation of massively parallel Connection
Machines. But perhaps more important than the
(M-5's raw performance is its attempt to remove
the major roadblock to wider acceptance of
parallel machines, i.e. software.

The (M-S is built on of f-the-shelf RISC
micro-processors, rather than the proprietary
chips of the company's earlier machines, and it
runs on 3 UNIX-compatible operating system.
CMOST, as the system is called, combines Sun0S
with NFS and transparent parallel-processing
extensions.

The CM-5 also reports a new, more flexible
architecture that is dynamically configurable to
accommodate SIMD (single-instruction,
multiple-data- processing), like the firm's
earlier machines, or MIMD (multiple-instruction,
multiple-data) processing. The machine's
"universality" means that no restrictions are
imposed on programming methodology. It
accommodates -lToop style, array style, data
parallel, message sty{e. tightly coordinated,
loosely coordinated, coarse or fine-grain
programming, delivered within a famiiiar, standard
UNIX environment, and the operating system never
needs to know what style of execution an
individual task is using.

The machine scales from 32 to 16,000
processing nodes, each consisting of a 22 Mips,
33 MHz Sparc; a small supervisory kernel;

32 Mbytes of memory; four optional 32 Mfiops,
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64-bit vector pipes: and interfaces to the
machine's control, data and diagnostic networks.
Four processing nodes reside on a single
printed-circuit board. and 32 such boards fit a
single backplane. (Extracted from Electronic
Engineering Times, 4 November 1991)

Twg new ration I

As the next stage of its research into fuzzy
logic, SGS-Thomson Microelectronics will produce
two demonstration ICs, one a hybrid coprocessor
and the other a fully digital device. The two
chips will represent alternative architectures for
fuzzy-logic hardware, but both will be based on
the design of a fuzzy inference engine that
SGS-Thomson believes to be radically different
from work by others.

First silicon for the digital device is
planned for the fourth quarter of 1992, and the
hybrid coprocessor will follow in the first
quarter of 1993. Gianguido Rizzotto. SGS-
Thomson's director of corporate advanced systems
architectures, said that both chips will be R&D
demonstrators, not commercial devices.

The company has yet to decide whether to
market chips targeting fuzzy-logic applications,
but if Rizzotto's research is successful, such a
move would hardly be surprising. The devices
could represent a valuable expansion of
SGS-Thomson’s micro-controller business:
according to some forecasts, the world-wide
market for fuzzy-logic semiconductors may total
$10 billion to ;13 billion by the year 2000.
(Extracted from roni i
11 November 1991)

Digital fyzzy IC

0lympus Optical (Tokyo, Japan)} has devised a
digital fuzzy integrated circuit. A majority of
fuzzy logic functions, used in consumer electric
and electronic products, are software-based. The
LM2136 fuzzy logic chip however, has internal
random access memory (RAM) for rule storage and an
architecture that allows weighting in time
sequence. The chip features reduced circuit size
due to parameterizing simplified membership
functions and rules. It can perform inference in
time division, giving conclusions in 4-micros from
two inputs and 10 rules. Multiple chips can be
used to carry out parallel inference. The company
is accepting custom orders based on the chip and
provides a program for writing fuzzy rules.
(Extracted from New Technology Japan.

September 1991)

ngineerin

New chip moynting technique

Over the course of the IC industry's history,
designers have been trying to make chip packages
smaller. The J-leaded DIPs and flat-packs used
today are examples of the shrinking package, but
perhaps the ultimate will come when a1} (s can be
mounted without packages at 3ll.

One recently announced technology is at Jeast
a step in that direction. Called Flip-On-Flex by
its developers - Cherry Semiconductor Corp.,
East Greenwich, Rhode Island, and Sheldahl Inc.,
Northfield, Minnesota ~ the new concept allows
chips to be mounted upside down on flexible
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printed circuits. Indexing marks printed on the
bottom ot the chip make proper orientation
easier. The flex circuits can then be wrapped
around support structures cf the final electronic
system, making for a very small package indeed.

Although the ability to soider IC packages to
flex circuits has been argund for a while, this
joint development resylted in a way to mount the
bare, unpachaged IC die on 2 flex circuit.
Sheldhal's flex circuit looks Tike a standard
item, but the substrate is made of a proprietary
material called Movaclad. an adhesiveless
polyimide copper laminate. The copper is
deposited directly on the substrate instead of
being glued down with an adhesive layer. making it
abls to withstand high temperatures. To attach an
iC die. the company uses a standard solder-mask
technique to place solder paste on the flexible
substrate on contact pads. The pattern of these
pads is a direct match with the pattern of solder
dots on the die. Then the die is mounted on the
flex circuit, with the active side of the die
facing the circuit. (Extracted from Electronic
Business News. 28 October 1991)

Samsung Electronics Co. of Korea has
announced that it will be the second supplier in
the world to huild pilot 64-Mbit ORAM chips. The
Korean company said it has overrome the technical
hurdles to building a DRAM cell for the
next-generation device.

The announcement follows Hitachi Ltd.’'s
statement that it had produced 64 Mbit parts in
the laboratory. To date, there are no US-made
G4 Mbit parts, and all Jomestic vendors except IBM
lorp. are believed to be either ignorning the
devices or vorking with a Japanese partner in
their development efforts.

The technical breakthrough is a major triumph
for Samsung. Although it is a major player in all
types of static and dynamic RAMs, the ccmpany has
always lagged about half a generation behind its
Japanese competitors in devclopment. Early in
1991 Samsung stated its intention to catch up and,
eventually, to overtake the Japanese with its own
Korean-based development efforts. If the 64-Mbit
devices stay on schedule, that goal is within
reach. (Extracted from Electronic Engineering
Times, 21 October 1991}

Chip revolytion ng flash in the pan

A personal computer 1.3 centimetres thick,
750 grams in weight and £100 in price is one of
the qoals of a trans-Pacific partnership forged to
exploit the latest thing in memory chips. The
chips are called "flash memories” and advocates
<3y they will soon replace disc drives as well as
conventional memory chips for storing data in
electronic equipment .

The advantage of flash memories is that,
unlike the dynamic random-access memory (DRAM)
chips, which are the storehouses in today's
computers, they do not need a constant supply of
eiectricity.

Flash memories are variations on the
read-only memory (ROM) chips that contain
instructions preprogrammed by manufacturers of

electronic equipment. Manufacturers sometimes
want to alter these instructions. so EPROMs.
erasable programmable ROMs, were developed, which
can be erased then reprogrammed with new
instructions.

Some EPPOMs are erased by illuminating them
with ultraviolet light for up to 20 minutes, then
reprogra!-ed electrically bit by bit. Others,
called ESPROMs can be erased electricaily bit by
bit, then reprggralled in the same way. Flash
memories are ESPROMs that can be entirely erased
by a single electrical pulse, then reprogramsed
bit by bit. Flash memories are considered tc be
the best candidate for future electronic devices
because they are chesp. long lasting, and pack
more bits into a smaller area.

US semiconductor firm Intel has joined forces
with the Japanese electronics company Sharp to
produce flash chips on a huge scale. The
companies agreed to work together to manufacture
flash memories capable of storing the same density
of information as ORAMs (the largest capacity
DRAMs now on the market can store four megabits of
data). They say that production in large
quantities witl begin in 1993.

By the end of 1995, Intel said, a flash
memory will be cheaper than 3 magnetic hard disc,
opening the way for a new generation of more
rugged portable electronic equipment, such as
musical instruments and cameras. (Extracted from
New Scientist. lLondon, 15 February 1992, the
weekly review of science and technology)

Disposable PCs

The era of the disposable personal computer
way be just around the corner. The introduction
of a "single chip personal computer” by Chips and
Technologies, a leading Silicon Valley supplier of
semiconductor components for personal computers,
promises to drive the cost and cize of personal
computers down to calculater proportions. The
device that could make this possible is the
"PC/Chip”, a semiconductor circuit containing al?
the electronic logic functions of a personal
computer. It replaces half a dozen of the
semiconductor chips used in today’s most
highly-integrated personal computer designs. Add
3 keyboard, a display, data storage peripherals
and some memory chips and you have a complete
personal computer system. Chips and Technologies’
first PC/Chip provides the computing power of an
8086 Vow-end desktop personal computer. In about
18 months, the company aims to introduce a higher
performance version equivalent to today's most
popular "386" PC models. Total material costs
will be about US$ 100, says Mr. Gordon Campbell,
Chips and Technclogies Chairman and Chief
Executive.

That should translate into introductory
retail prices as low as US$ 250. Over the next
few years the price could fall to well under
US$100. Chips and Technologies is to demonstrste
its PC/Chip in a prototype "pocket-sized” personal
computer. (Extracted from Financial Times,
London, 30 September 1991)

Speedy computers hit the price barrier

"Teraflop" computers, which can work out a
thousand billion sums a second, could now be




built, but they would be so big, power-hungry and
expensive - 3t argund £170 aillion - that nobedy
would buy them. They are needed to crack today's
toughest computing probiems, such as weather
forecasting and mapping the human genome. But in
up to three years, the price could f3ll to a tenth
of what it is today.

Cra, Research, the world's first and most
famous supercomputer maker, and intel, the
world's best-known chip maker, both announced
their latest supercomputers in November 1991.
Cray's Y-MP (90 bas 16 processing chips which
can do up to 16 billion calculations a second
(16 gigaflops). Intel’s Paragon XP/S car have up
to 2.000 processors, working at between S5 and
300 gigaflops.

Earlier, Thirking Machines of Camhridge,
Massachusetts, claimed to have developed the first
supercomputer that could reach teraflop speed,
known as the (M-S. If it were built with its full
complement of 16,000 processors, in theory it
would run at 2 teraflops. But computers never
work that fast. When a real program runs, it has
to wait for data to be loaded from memory. or to
be zalculated in another part of the program.
Programs seldom run at more than half their
mavimum speed. and then only if they have been
written carefully.

A1l the manufacturers acknowledge that
organizing the flow of information around the
computer is the biggest challenge. Half the
processing power of both the Paragon and the (90
is devoted to organizing this.

Information travels from the C90's memory to
its processors at 250 biliion words a second.
Fhis is so fast that the wires which carry them
begin to act as an aerial and emit microwaves.
Cray prevents this by encasing the wires in

Goreply, a material which speeds up the electrical
signals. (This first appeared in New Scientist.
London, 30 MNovember 1991, the weekly review of

science and technology)
1.8 inch hard drives

Integral Peripherals Inc.'s 1.8 inch hard
drives look like 3 good bet to usher in a new
generation of subminiature computer and
communications products.

The Boulder, Colorado company's 20- and
40 Mbyte models need one fourth the volume of 2
low-profile 3.5 inch drive. They deliver
sigrificant systems-design advantages, including
low profile, ruggedness and low power.

The drives consume less than 1 W overall. A
sleep mode allows them to be "spun down® to a
speed where they consume .015 W. Since the
read/write heads do not touch the media during
spin down, there is no danger of wear or data
loss. The drives recover from steep mode in about
one second. The drives can withstand 200-G shock
force in non-gpe-ating mode. (Source:
Electronics. September 1991)

New battery

Ovonic Battery has devised a melal-hydride
battery that it claims requires only 15 minutes to
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be be recharged. The sealed battery, with a
wetal-hydride material developed by the company
acting as the negative electrode, is seen as a
possible replacement for nickel—cadmium batteries,
as manufacturers seek to avoid use of the
hazardous cadmium. The firm melts together
vanadium, titanium, zirconium and nickel chrosium,
as well as other materials in a patented process,
to form a powder from which a sintered electrode
is made. The battery, being studied by Chrysler
for use in an electric car, offers almost twice
the energy density of nickel-cadmium batteries.
further development with mass—production
manufacture in mind is planned. {Extracted from
Design ".ws, 4 November 199})

A new data compression technique called
wavelets has been developed. The wethod is
similar to the method used by the ear and the eye
to process data. Dr. Ronald Coifman of Yale
University says that the eye looks for sharp edges
between blurry objects, while the ear splits
sourids into octaves. The wavelet method does the
same for data processing. Dr. Victor Wickerhauser
of Washington University says that wavelets can be
used for a wide variety of problems. Aware, Inc.
makes a wavelet computer chip, although the method
is not yet in wide commercial use. Wavelets could
be used to compress speech, according to
researchers at ATLT Bell Laboratories.

Some applications that could use data
compression, such as weather photographs from
satellites, have not compressed the dzta, because
existing compression techniques either require tas
much computing power, take too long. or eliminate
some useful data. The FBI still stores
fingerprints in a catalogue room that already has
25 million fingerprints. Storing just a few
fingerprint cards would require all the hard dise
storage of a personal computer and transmitting
data on a single fingerprint card by phone would
take 18.5 hours. Wavelets might be used to store
X-rays in hospitals.

Wavelets were first developed by
Dr. Jean Morlet of EIf Aquitaine, in an effort to
help interpret geological data. Fourier analysis
is usually used for this task, but it is complex.
Wavelets, according to Dr. Yves Meyer of Paris
Dauphine Uriversity realized that wavelets are
part of harmonic analysis, which is a well-studied
branch of pure mathematics. Or. Ingrid Daubechies
of ATLY Bell Laboratories developed a proof that
the wavelets were most efficient for data
storage. Dr. Stephen Mallat of New York
University realized that the wavelet idea was
similar to those in image processing. Daubechies
showed that wavelets can stcre images with 1/40th
the amount of data needed for other systems, such
as fourier analysis. (Extracted from New York
Times, 12 November 1991)

Design technique that mimics natyral selectiorn

Design engineers could soon benefit from
computer design techniques that mimic the proress
of natural selection. These will be developed by
an engineering desian research centre being set
up at Polytechnic Southwest in Plymouth, United
Kingdom, to exploit the pntential of genetic
algorithms.
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These 21low a designer to breed from the
successful elements and propertias of a design to
-reate new generations which perform more
etficiently than their parents.

Companies including Rol1s-Royce and Plessey
Semiconductors have already started collaborative
work with the centre.

Using the genetic algorithm technique,
cromputer models of a potential design are
evaluated, then elements of it are slightly
changed at random. This is similar to the process
of genetic mutation that occurs in nature. If the
change i< successful, the new design is retained.
Failures are disregarded.

Modern computing power means that a process
that takes nature many thousands of years can be
compressed into a few hours, with only the
strongest designs surviving. The random element
of the process means that innovatory breakthroughs
are thrown up by chance. (Extracted from
Engineer, 7 Navember 1991)

New voice-processing system

Wang Information Services Corp. (WISC) has
developed a new voice-processing piatform targeted
at small organizations and remote locations. The
system, called PhoNETix, will incorporate voice
messaging, call processing, interactive voice
response (IVR) and facsimile technologies on a
personal computer platform. The initial version
will support from four to 24 ports.

PhoNETix consists of a voice-messaging
architecture, a menu-based applications generator,
and IVR applications which include fax response,
farms, a locator and order entry. Though WISC
will package the software on Wang's [BM-compatible
personal computers, the company said users and
value-added resellers can install applications on
any Intel Corp. 80386-based, Unix-based PC.
PhoNETix offers callers simple access to
different applications. For example, after
getting pricing information using IVR, a caller
ran Yeave a voice message without having to call
back. (Extracted from Communicacions Week,

11 November 1991)

Hotebook competitor

A new class of portable computer is coming
that could compele with the current generation of
notebook computers. Called the "companion"
personal computer, the new format will offer
huilt-in application software and cost only a
third as much as today's notebooks.

An alliance led by Phoenix Techaslogies Ltd.
announced a reference design for the new
pertables. Phoenix will offer the design to
of fice equipment manufacturers, which would use it
to build machines incorporatin? a hi?hly
inteqrated CPU from Chips and Terhnologies,
systems snftware from Microsoft Corp., and
applications software from Lotus Development
Corporation.

Within four years, according to Dataque-t,
sales of companion PCs will rival those of two
other classes of portables, laptops and pen-oased
systems, and start closing in on notebooks.
Dataquest projects shipments of companion PCs will

reach 4.4 million units by 1995. compared with
shipments of 4.7 million laptops, 4.4 million
pen-based systems, and 7.2 million notebooks.

The software reference Jesign includes
ROM-based versions of the Phoenix BIOS, Microsoft
MS-00S 5.0, Lotus System Manager and nine
application programs, and a non-DOS shell that
provides a common user inteiface for value-added
custom-so‘tware configurations. In addition,
Phcenix will be providing a series of software
options. Initial options inciude Microsoft Works
and the Lotus Connectivity Pack. (Extracted frow
Electronic_Engineering Times, 4 November 1991}

The rise of the superfloppy

There is a quiet revolution brewing in backup
and storage for single-user machines. The lowly
3 1/2 inch floppy disk is taking on a new life
with higher capacities.

In summar 1990 IBM anngunced a 2.8 megabyte
drive developed by Toshiba Corp. San José-based
Insite Peripherals Inc. is slated to introduce its
20 MB Floptical drive. Brier Technology Inc.,
another San Jose start—up, has been shipping its
Flextra 20MB 3 1/2 inch drive since early 1991.

Most analysts agree that IBM's 2.8 MB device
is an evolutionary development. Like the 1.4 18
3 1/2 inch disk before it, the 2.8 MB doubles the
capacity of its predecessor. The drive, which
vses new barium ferrite disks, is widely
considered the rext logical step in 3 1/2 inch
disk drives. Introduced in June 1991, the IBM
drive is standard on the PS/Z model 57 and
optional on models 35 and 40.

The 3 1/2 inch, 20 MB floppies are more
revolutionary than evolutionary. Because of their
high storage capacity, they allow users to file
away large quantities of data much more
efficiently than ordinary floppies do. While they
probably will not replace hard drives, the new
superfloppies could slow the upward spiral towards
ever-larger hard disk sizes in single-user
machines and help save money in the process.

The two major players in 20 M8 floppies,
Insite Peripherals and Brier Technology, are both
marketing their drives through original equipment
manufacturers (0EMs). Retail prices run from $400
to $1,000.

Since IBM introduced its 2.8 MB drive,
several companies have announced support for it.
Both Sony Corp. and Toskiba, for example, make
drives and disks that use the new format. Other
companies are beginning to produce everything from
backup software to disk controllers for the IBM
devices. Insite and Brier also seem to be gaining
support for their more exotic 20 MB formats.

The Insite drive has an access time of about
80 milliseconds - about as fast as a first-
generation P( hard drive. Brier’s drives do
best - they can access data at around 35 milli-
seconds - close %o the 25 milliseconds or so
performance clocked by most modern hard drives.

Although analysts expect high-capacity floppy
drives to show up in laptop computers, MIS
managers today are likely to recommend the units
as tape drive replarements on desktop machines.
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0f course, backing up an entire hard drive
ento tloppies - even 20 MB floppies - is not as
converient as backing up to tape. However, most
users will always need at least cne floppy drive
on their P(s, whereas tape drives are tikely to
remain a luxury for years to come. If that one
drive can double for backup purposes, then tne
savings in cost and complexity over tape are
obvious.

The other use for high-capacity floppies is
for long-term storage of infrequently used data
and program files. In this scenario. users can
save entire subdirectories to floppies. where they
remain safely out of the way until required. When
a user wants to run a particular program, he or
she can either copy the files from the floppy over
to a hard drive or run it directly off the f{leppy.

IBM*'s 2.8 ™MB drives are cost-effective
replacements today for 1.4 MB drives. The drive
is only slightly more expensive than 1.4 M8
models, and disk costs are similar, considering
the extra capacity they offer. These drives are
2Vso fully compatible with cther 3 /2 inch
formats.

The 20 MB models cost much more than existing
floppy drives, and the disks, at $20 to $25
apiece, are not cheap, etther. Still, they do
rarry their own economic rationale — chiefly, that
in some circumstances they can replace both the
conventional floppy disk drive and a backup device
fsuch as a tape unit) in a single rC. For this
argument to hold water, of course, the drives must
be compatible with conventional 720 kilobyte and
1.4 M8 flioppies. Insite and Brier have taken
different approaches to downward compatibility.

Insite’s Floptical drive can read and write
720 xB and 1.4 MB floppies, but not [BM's 2.8 M8
disk<. Brier’s drives are not read and write
comgatible with earlier formats and must be used
atong with a standard floppy drive. Analysts
evpect Brier to announce a downward-compatible
drive sometime in 1992 - perhaps with 50 M8
capability.

Because all these floppy drives use MS-DOS,
they are all supported in one form or another by
mnst makers of backup software. A few backup
parkages go beyond DOS and support the new drives
directly using their own - usua’ly faster - native
format. (Fuxtracted with permission of DATAMATIQN'
magazineC, 1 October 1991, copyright by Technical
Publishing Company. A Dunn and Bradstreet
(ampany. afl rights reserved)

Single-chip sensor gives (ushign to ¢ar drivers

Analog Devices believes that it has developed
the world's first single-chip acceleration sensor
made by micromachining the silicon surface. The
device should allow corpanies making ths airbags
which stop car drivers hitting the steering wheels
during accidents to manufacture versions of their
product= suitable for fitting in o0ld rars.

The technology of silicon micromachining is
not new and a number of companies and universities
have been refining the technique in recent years
to try to make acceleration sensors, or
arcelerometer<. But to make a3 commercial device
and inteqrate signal conditioning onto the die as
well is a step forward.

The devices will not only be used in cars.
But legistation in the United States requiring 2ll
new cars to have airbags fitted by 1994 has
provided a2 market driving the technology towards
exploitation.

The idea is to have 3 bag mounted on the
steering wheel which fills with air very quickly
if the car is stopped very suddenly by other cars,
trees, walls and the like. The bag expands out to
meet the driver as he or she continues to move
towards the steering wheel or windscreen.

Current airbag systems use a number of
sensors in different parts of the car. The reason
for this is the need to distinguish between a
crash and normal sudden braking. The sensors need
to detect the sequence of events which ga along
with a crash.

In contrast, a single chip sensor can be
mounted anywhere. removing the need for expensive
harnesses and the work on the assembly line to
wire them up. There is no real reason not to
mount the sensors with the airbag itself.

This will make it possible to develop self-
contained airbag units which can be fitted to
existing cars. Lutz May, the manager cof
automotive products at Analog Devices, believes
his company's device will allow car makers to
reduce the cost of the whele airbag system from
$500 to about $59.

The device is made using a standard
Analog Devices BiMOS process. Wwhen all the lcgic
has been deposited, a | thick layer of oxide is
deposited over the sensor area, leaving just the
holes needed to anchor the tethers to the
substrate.

A2 thick Tayer of polysilicon is then
deposited on top of the oxide. An etching process
is then used to remove the oxide under the beam,
leaving it free-floating. Holes are left in the
beam to ensure that the etchant takes away the
oxide right underneath the beam.

The whole chip measures 3 mm by 3 mm, with
the sensor beam itself weighing C.1 pg. It
detects motion in the plane of the Substrate
only.

The sensors will also be used in ABS contrel,
active suspension systems, body level control and
the like. They could also be used in
non-automotive applications: for vibration
analysis in industrial systems, computer disk
drives and military systems. (Extracted from
Electronics Weekly, 18 September 1991)

A micromachine that cuts air-bag costs

Analog Devices Inc., a Norwood, Massachusetts
chipmaker, has passed the experimental stage and
put the worlid's first micromachine on the
market .

The company designed an 2ir-bag trigger with
a comb-like gauge machined from pure silicon. The
gauge works by measuring minyte changes in an
electrical current that holds the 48 microscopic
teeth of the comb rigid. The force of Lhe
collision acting on the teeth causes the current
to change, triggering the air bag.
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By maning its sensors in 3 high-volume
process, Analog Cevices expects to sell the chips
fnr just $5 each, a fraction of the $20 to $50
cest of mechanical switches now used in auto
air-bag systems. The first cars to eoploy the
microchip triggers could appear ir 1994. Analog
Devices is working on other micromachined sensors
for cantrolling automobile suspensions. (Source:
Business Week. 4 Nevember 1991)

Intelligent vehicle/highway systems

The Massachusetts Institute of Technology is
heading a jnint project to develop intelligent
vehicle/highway systems, joined by Motorola and
Sumitomo (Japan). Professor Moishe Ben-Akiva,
director of the prcject, expects up to 20 other
companies to make commitments to provide
$75.000/year for three years to support the
research. (ommwerciatization - initially in cars
and eventually in highways - will be over
10 years. The Department of Transportation
est/mates that tratfic congestion causes over
2 billion vehicles hours/year of delays. rising
fourfold by the year 2000. Texas ASM Unversity's
Texas Transporation Institute study found that
traffic costs over $40 billion/year in lost
productivity.

The highway automation project will include
auto mabers, electronics manufacturers, trans-
portation companies and other businesses to
produce dashboard computers with electronic links
to roadways and highway control centres to provide
accurate, instantaneous traffic information,
indicate the best availabie routes, support
arcident-avoidance systems and enhance urban
traffic management. (urrently, most motorists
receive traffic information via intermittent
uwpdates on local radio stations. These updates
rely largely on anecdotal, highly subjective and
sometimes conflicting observations. New
approaches could involve two-way communications
between drivers and highway operations centres,
giving drivers data via dashboard computer screens
on ismediate road conditions, traffic congestion
and alternate routes; automated vehicle-control
systems that could sense objects around the
vehicle, warn of impending collisions and brake to
avoid them; and commercial vehicle operation
systems that would provide specialized functions
for commercial vehicles, such as fleet monitoring,
truck weighing and toll paying. (Extracted from
Mew York Times, 20 Movembder 1991)

More efficient LCD screen

Canon will offer LLD screens that use a new
technology that could make them less costly, less
energy~hungry, and bigger. The ferroelectric
Viquid crystal (FLC) display technology features
materials with huilt-in memory capabilities. When
an image is produced, the FLC memorizes 1t until a
new one i< made. Because 3 diode or transictor
does not have to be fixed to each pixel, bigger
screens ran be built. However, spacing between
plates must be very small for 3 uniform picture.
Aiso, the displays do not have the gray scale
needed for desktop publishing and colour
programs. (Extracted from [nformatign World,

4 November 1991)

Hew method to scan lyggage at airports

Several rompanies are developing
computer-based systems that can detect rurrently

unnoticed bombs in airports. Scan-Tech Security
(Northvale, New Jersey) is working with Rutgers
University to use electromagnetism to examine the
contents of Tuggage. Data is evaluated using a
neural network computer. Such systems have
numerous processors whose decree of influence on
each other can be varied. If a bomb slips through
in 3 practice run, the system can alter its own
logic as many times as needed to produce a
mistake-free system. Scan-Tech says its equipment
can detect the specific molecule that identifies
=2ach type of explosive, as opposed to many other
devices which only examine bags for concentrations
of nitrogen. Imatron Iadustrial Products (San
Francisco, California) uses technology similar teo
that in CAT scans. The system produces a detailed
image of the contents of luggage ard evaluates
X-ray images to detect the specific patterns
caused by known explosives. (Extracted from Wall
Street Journal, 4 Novewber 1991)

Flat _screens — the race is gn

Japan's major electronics firms are engaged
in 2 battle for a slice of the flat-screen
computer market, expected to be worth
I trillion yen (almost US$ 8 billion} by 1995.

$Slick graphics on lightweight portable
computers and movie-style viewing in the home with
television sets that hang on the wall prowmise to
be big business in the 1990s.

In December 1991 one Japanese company
announced plans to build a 30 billion yen factory
to produce up to 50,000 active-matrix
liquid-crystal displays a month. Expected to
account for up %o half of the total LCD market by
1995, active-matrix dispiays provide sharper
images and faster reactions than the passive
models found on watches and many existing personal
compyters. Competition for this lucrative market
is currently a wholly Japanese affair; no
US company can at present supply the screens in
large enough numbers.

The new displays will cater for the growing
nuwber of people who want computers they can carry
around easily. At the moment, however, this is
computing for the rich. What was advertised as
the world's first notebook-sized PC to feature an
active-matrix liquid crystal dispiay recently went
on sale - at almost 600,000 yen (nearly US$ 4,701).

Meanwhile, Japanese companies are racing to
develop another type of LCD, which achieves high
picture resolution on a flat screen by using thin
film transistors to switch dots of light off and
on. Jostling for position in the market, these
companies have poured billions of yen into
develaopment and production, but the complex
structure of the dispiay makes manufacturing
extremely difficult, and keeps prices high.

A third type of LCD, promoted 3s a low-cost
alternative to thin-film transistor displays, is
also experted to hit the marketplace soon. This
is the ferroelectric LD, said to be much easier
to produce than the others. The makers say they
will start mass production in 1993. (Source:
International Herald Tribyne, 10 December 1991)

Chip_speeds laser printers

Adohe Systems has announced a new chip that
will help improve the performanre of laser
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priaters and computer displays by helping to
generate postcript characters. The Adobe Yype 1
Coprocressor 1s a VISI circyit that takes over from
software in rendering characters from Adobe's
Vibrary of 10,000 Type 1 outline fonts. The chip
can process 2.000 characters per second. which is
2% times faster than Risc-based printer
controllers. The Adobe coprocessor can also be
used for computer displays in which Adobe fonts
are used and precise what-you-see-is-wh2t-you-get
representations are required. Adobe claims that
its new chip can support the printing of documents
at more than 100 pages per minute. :Source:
Electronics Weekly. 23 October 1991}

Electronically inclined to stay gon the level

Spirit levels may soon be pushed out by a
microprocessor-controlled rival that can set a2
true horizontal, a vertical or any angle in
between, to one tenth of a degree.

The heart of the Smartievel, produced by
dedge Innovations in San José, California, is a
device called a Viquid-filled inclinometer. A
sealed capsule contains two parallel conducting
discs with a space partially filled with liquid
between them. Both the discs are d:vided into
three pie-shaped segments. The liquid moves
around between the discs and depending on what
angle the plates are inclined at there will
always be two of the pairs of segments with
some liquid between them while the third pair
ts above the level of the fluid. Any pair of
parallel conductors acts as 3 store of electric
charge. Its ability to store charge, its
caparitarce. is influenced by what is between
the conductors.

The quantity of liquid between each pair of
segments of the Smartlevel inclinometer depends on
the device's angle from the horizontai. So by
measurirg the capacitance of the three pairs of
segments . the angle of the inclinometer can be
ralculated.

In the Smartlevel, 2 microprocessor converts
capacitance measurements into the angle of the
inrtinometer and sends this to the toal's liquid
rrystal display. The level can display any anygle
in degrees, as the percentage slope of a surface,
or as the pitch in inches per foot or rise.
nlternatively it car mimic the bubble in a
<tandard level.

It the SmartlLevel goes out of kilter, perhaps
bacause it has heen dropped or jarred, it can
quickly be re<et on any flat surface, even if it
1s not level. Just place the tool on the surface,
press the reset button, and wait for about a
minnte. Then rotate the tool through 180°, reset
it again, and it will recalibrate itself.

Bosch, the German tool firm, will soon
produce a version of the SmartlLevel for the
turopean market. (This first appeared in New
Scientist. London, 1 February 1992, the weekly
review nf science and technology)

Compuyters to be worn

NEC says that by the year 2000, computers
will bhe portable enough to be worn like an article
nf clothina. The technology to make the computers
already exists, but they would be prohibitively
expensive, and battery technnlogy must be improved

to make them practical. The body computers would
be for use where even laptops are inconvenient.
The Lapbody computer would hang from the shoulder,
and a screen and keyboard would fold down. The
Wearable Data Terminal would have a unit worn over
the shoulder and another unit worn on the

forearm. The arm unit would have a bar code
scanner and touch sensors for loading data. Such
units could be used for taking tnventory. The
Porta-Office would combine phone, keyboard,
handwriting notepad and fax machine. ATl the
electronics would be in 3 tube on the user's

back. Tender Loving Care would be a computer worn
on the should by paramedics. It would have
sensors to monitor a patient’'s pulse, temperature,
blood pressure, etc., and a camera. A computer
would diagnose problems and make treatment
recommendations. Meanwhile, Haruo Tsuji of Sharp
says that L(Ds will continue to improve as chip
technology improves. (Extracted from New
Scientist. 2B September 1991)

Latest weapon in crime fight

The most sophisticated police computer
installed in Britain should improve efficiency in
all aspects of police work, including catching
criminals, finding “issing persons and foiling
hoax 999 callers. t the heart of the computer is
a geographic information system which, when an
incident is reported, can instantly display a map
showing streets, buildings and the incident's
location. The map also shows the locations of
police vehicles and officers. If, for instance,
there is an urban riot, and streets have been
blocked off, the system would automatically
compute the next best route to get into and out of
the area. The system is also able to turn two-
dimensional plans of buildings into three-
dimensional drawings. Thus officers can walk
through a building on the screen to study
potentially dangerous areas such as recesses on
staircases. The facility's main use would be
during sieges or during chemical factory
accidents. (Source: The Times, 20 September 1991)

IBM produces ! Gbyte drive

IBM Corporation has set a new technology
target for its competitors: a disk drive boasting
1 gigabyte of storage in a 3.5 inch form factor.

The drive is the industry's first application
of magretoresistive recording. This technology
delivers an areal density of 132 million bits per
sqare inch, a 25 per cent advantage over competing
drives.

Developed at IBM's Storage Systems Products
Division in San Jose, California, the drive's
read/write head is about one-sixth the size of
conventional heads. [t also contains separate
read and write elements, instead of a single
dual-purpose element.

Smaller geometries mean that more sliders,
the devices that carry the read/write head, can be
produced on a wafer. Separate read and write
elements provide faster data transfer.

The drive is available with 9.8 ms and 11 ms
access times. A B650 Mbyte model is also
available. Both drives integrate read-ahead
catching and automatic sector allocation. They
are rated at 400,000 hours meantime between
failyre. (Source: Electronics, October 1991)
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Secial techngiogy

fverybody knows computers are going to change
people’s lives, but nobody knows how. Which means
that computer researchers tace a double
unssrtainty: not only are they still unsure about
what the technoiogy can do, they are also unsure
about what people will want it to do. So computer
researchers at the DEC/Qlivetti research
labaratory in (ambridge, UK are conducting social
experiments alongside technical ones - with
intriguing results. The idea is to build new
ideas into real systems and then to play with
them. Two of today's toys are the Active Badge, <
name-tag which tracks its wearers' every move, and
Pardora, a system that turns desktop computers
into a desktop videc-conferencing system. Bath
have provided surprises.

Using an infrared beam similar to that of a
television remote control, the Active Badge talks
to transceivers placed about the walls of the
laboratory. One of the things the badge
constantly traasmits is a signal saying who the
wearer is. This enables a central computer system
to track people as they go about their jobs.

Leaving aside the question of privacy,
constant surveillance can be remarkably
tonvenient. Security doors open automatically.
Telephone ¢alls are transferred automatically.
With a tap tc the keyboard, a researcher can
discover the whereabouts of any colleague. With
the badae, a researcher can have work follow him
or her routinely from computer to computer. As he
walks away from one terminal, he will be
automatically logged off: as he approaches
another. the network can aytomatically log him on
and bring his work, as he left it, to the screen.

Badge-wearers have arrived at a variety of
social conventions to make the technology less
intrysive than it might seem. Someone who wants
to be left alone can place the badge face-down on
a table: this will block the signal and ne or she
will disappear from the computer system. When
more than three badge-wearers are gathered in a
ronm, they are assumed to be in 3 meeting and are
not disturbed. As in everyday life, one protector
of privacy is politeness. It is considered
terribly rude to try to make a record of
somebody's movements; to help that convention
enforce itself, the technology enables
badge-wearers to know who is munitoring their
whereabouts.

flut the most popular service is video mail.
Video mail is electronic mail with sound and
moving pictures. Pandora enables any researcher
to record a message - which can be attached to
some supporting text - and send it to a
rolleague. People use this technology as they
would talking post-it notes. The vast majority of
video-mail messages sent uver Pandora are about
30 seconds Tong. Each contains just one or two
simple items, But the great advantage of video is
that. unlike electronic mail or old-fashioned
memcs, it conveys the faciai expressions, tone of
voice and gestures that can help the recipient to
understand a message. The words "Where is the
report?’" might mean anything from casval
puzzlement to tight-lipped an?er - and, whatever
tone is meant, something completely different can
be inferred by the recipient. Video provides a
quick and easy way of ensurin? that the right
message is sent. (Extracted from The Economist,
23 November 1991)
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Electronic ear keeps eye on ailing hearts

Doctors will soon be able to see as well as
hear the heartbeats of their patients, a
development that could allow them to detect
serious cardiac disorders much earlier than at
present.

Heart ailments such as failing valves, holes
and narrowing of arteries are all potentially
fatal. They also create characteristic noises as
the blood moves past obstructions or through
holes. These subtle differences take years of
training to identify by listening through 2
stethoscope and even then do not always belray the
nature and extent of the disorder.

A device known as a dynamic spectral phono-
cardiograph (DSP) uses a sensitive microphone to
pick up heart sounds, whick are then broken down
into their constituent frequencies and displayed
on a screen. The frequency spectrum from
patients’ hearts can then be compared with that
produced by a healthy heart.

The DSP gives doctors an immediate visual
display of heartbeats as they hear them. "The
combination of eye and ear is pretty good for
recognizing patterns”, says William Bennett,
professor of appiied physics at Yale University,
who invented the machine with Jean Bennett, his
daughter.

Bennett believes that once it is proven, DSP
will be useful for screening and, because a
printed copy of the heartbeat can be generated,
for following the progress of disease. He says
OSP may also predict when an artificial heart
valve is going to fail. (Extracted from New
Scientist, London, 2 November 1991, the weekly
review of science and technology)

Rapid screening for dental X-rays

Visits to the dentist could be speeded up and
made safer by an electronic X-ray system which
provides images of your teeth on a computer
screen. The system, developed by researchers in
the US, uses an electronic sensor instead of
photographic film and can reduce the amount of
radiation used to make an image to a half or a
third of that needed by conventional X-rays.

Hans Roehrig, research professor of radiology
and optical sciences at the University of Arizona
in Tucson, explains that the system displays a
picture on a computer screen within a few seconds
of taking the X-ray. MNormal dental film must be
taken out of the patient's mouth and developed.

"This potentially eliminates the need to
retake X-rays that are under- or overexposed”,
Roehrig says. ‘"With our system, the dentist can
immediately manipulate the images to get a better
view."

The prototype is now at the University of
Arizona, where Roehrig expects to begin triais on
patients soon. The development work was by
Electro-Optics Corporation, a consultancy based in
lLaguna Beach, California, with funding from the
US Army Office of Dental Research. Roehrig says
one objective was to develop a portable apparatus
for examining battle injuries.

Negotiations are under way with potential
manufacturers, but Rochrig says that further



development is needed to impreve the spatial
resolution of the picture. He believes that
within two years the system couid be installed in
dental surgeries. It can be adapted to fit most
existing X-ray equipment. (Extracted from Mew
Scientist, London, 4 January 1992, the weekly
reivew of science and technology)

Fibre-gptic probe offers instant blgod tests

Chemists at Tufts University near Boston have
developed a fibre—optic probe that will
simultanecusly measure several different chemicals
in blood. The system could allow immediate
clinical anaiyses oi biood chemistry. At present
there is a delay while blood samples are sent away
to a laboratory. Other multiple sensors exist but
they need much larger probes, which are difficult
to insert into blood vessels.

tibre-optic chemical sensors work by sending
light down a fibre, and monitoring the
fluorescence of a dye probe at the far end of the
fibre. The amount of fluorescence depends on the
concentration of the chemical being monitored.
But until now, the responses of uu?tip‘e dye
probes used with the same fibre have been
difficult to isolate.

Steven Barnard and David Walt have made two
crucial innovations. First, a probe ic made by
fusing together 1,500 fibres, then drawing the
bundie down to an overall diameter of
400 micrometres. Each fibre retains a distinct
light-carrying core, but reduced to just a few
micrometres across. Secondly, dye-sensing regions
are fabricated on selected parts of the probe
surface, so that each fibre in the bundle coliects
light sepa-ately.

In this way, Barnard and Walt could separcte
the response of the different dye probes by usiny
a charge coupled device camera to monitor the
fiuorescence transmitted by different fibres in
the bundle.

Barnard and Walt used their device to measure
acidity and carbon dioxide concentratation with
three separate sensors on one fibre probe. Walt
says that different dye probes could measure other
substances, such as oxygen or glucose concentra-
tions, which are important in clinical blood
analysis. (This first appeared in New Scientist,
London, 5 October 1991, the weekly review of
science and technology.)

Compyters keep walch at the bedside

Critically i11 patients at Southampton
General Hospital are helping to test a computer
program which could make nurses' lives less
stressful. The Equipment Monitor program monitors
the equipment connected to the patient by means of
a neural network. Equipment Monitor is a neural
network program which, Tike the human brain, takes
"decisions" by weighing up information it
receives, in this case from the equipment.

Patients in the intensive care unit at the
hospital are connected to conventional eguipment
which monitors their heart rate, blood pressure,
respiration rate and other functions. While the
nurses watch the equipment as usual, Equipment
Monitor is watching too. If the program proves a
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success, it could eventually take over this task
completely, freeing the nurses to look after
patients in other ways.

The program was specially developed for
medical monitoring and runs eon an or