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We have been looking at ways and means of speeding up the mailing of the
Microelectronics Monitor to overseas countries. One possibility that was also
suggested by several readers is that they purchase UNESCO coupons (IRCs) with
their national currency at the local distributing agent, which as a rule will
be the National Commission for UNESCO. Readers may wish to inquire into this
and let us know by returning the attached questionnaire (page 62). An alternative
solution for readers who are in posession of convertible currency is that delivery
is done by an agent in Vienna who will charge directly for airmail plus a small
handling fee. Those who might be interested in such a scheme should also
indicate so on the attached questionnaire.

Dear Reader,

We are also considering accepting paid advertisements from commercial
companies and using eventual revenues towards helping print the Microelectronics
Monitor. We will be glad to answer inquiries from companies which would like
to know more about it. The Microelectronics Monitor is published four times
a year with a roll figure of 1200. It is sent to a selected clientele in some
100 countries, both developing and developed.

You will find on page 8 a review article on application-specific
integrated circuits (ASICs) which is reprinted with kind permission from
High Technology Magazine. The article provides an interesting overview
of recent developments and trends in this sector of the IC market.

Finally, let me assure you that despite financial constraints the
Microelectronics Monitor will continue to be published as our readers have
confirmed that there is a felt need for it and that it is useful.

K. Venkataraman
Senior Technical Adviser
Department for Industrial "romotion, Consultations
and Technology
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The MICROELECTRONICS MONITOR is not an official document and has been reproduced without formal
editing. Opinions expressed in it do not necessarily refiect the views of the United Nations Industrisl Development
Organization (UNIDO). Mention of the names of firms and commercial products does not imply an cndogumom
by UNIDO. Copyrighted material reproduced in these pages may be quoted only with permission of the journals
concerned.
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Irinidad workshop

UNIDD assisted the Government of Trinidad and
Tobago in the organization of & Workshop on the
Development of Microelectronics Capabilities, held at
Port-of-Spain, 10-12 February 1987, The meeting
considered a survey of microelectronics/informatics
activities in the country and worked out
recommendations for future development. Two UNIDO
consyltants, Prof. K. V. Remanathan, [BM Watson
Research Centre, USA, and P. Bastos Tigre, Instituto
de Econowmica Industrial do Rio de Janeiro, Brazil,
prepared papers on the subjects of "Folicies to
facilitate the application of microelectronics in the
production process™ and "Trends in the development of
microelectronics and the strategies and policies
being pursued by other countries”. Both consultants
also assisted in the preparations for, and
discussions during, the workshop.

Policies and strategies of information technologirs

for development

The Universidad Hatural de Colombia, Bogotd, has
a programwe on "reszesrch on policies and strstegies
of information technologies for development™. For
information please write to:
Prof. Carlos Cortes Amador, Calle 43A No. 78B82,
Bogoté, D.E. Colombia.

International conference on informatics in medicine

The All-Union Researcn Institute for Systems
Studies (VNIISI) hosted the International Conference
on Informatics in Medicine, held in Tbilisi,
Georgian SSR, USSR, from 20 to 22 November 1986.
This was the second meeting of its kind and
constituted s follow-up to the tirst, vhich was held
at LIASA, from 25 to 27 November 1985,* entitled
International Workshop on Medical Expert Systems and
Social-Economic Opportunities for their
Implementation in Developing Countries. Over
70 participants from nine countries devoted
particulsr sttention to the use of medical expert
systems in developing countries. Co-sponsors of the
Conference were UNESCO, the Intergoverrmental Buresu
for Informatics (IB1), and IIASA. The next follow-up
weeting is planned to tske place in 1987, possibly in
Rome (IBI) or in Paris (UNESCO).

African regional computer confederation®*

Gradual progress is being made in tre formation
of the African Regional Computer Confederation (ARC.)
and in the establishment of its progremme.
Representatives of the computer societies cf Kenya
(Mr. Ceorge Okado), Wigeris (Prof. Sam Jaiyesimi),
Republic of South Africz (Mr. Wennie Leroux), snd
Zimbabve (Mr. Ceoff Fairsll) met during the IFIP
General Assembly (CA) meeting in August 1986 in
Dub'in to further plans for ARCC and to co-ordinate
these pians with IFIP sactivities on the African
continent.

IFIP Trustee Leroux reported to the GA that ARCC

will be divided into four regions, each co-ordinated
by one of the sforementioned ARCC participants:

* Proceedings available from IASSA, A-2361
Lexenburg, Austris (WP-86~61). Price US$ 7,00,

#% S«e also Microelectronice Monitor No. 18,

Central African Region (Malavi, Zambia, Zimbabwe),
Eastern {Kenya, Tenzania, Ugends), Southern
(Botsvena, Lesotho, Mamibia, Republic of South
Africa, Swaziland), and Westera (Benin, Cambia,
Ghana, Liberia, Migeria, Sierre Leoae). This
division is deemed desirsble, because the size of
Africa creates severe problems in communication and
travel.

Techaicsl conferences in 1987 are planned by
ARCC for Johannesburg, South Africa; Harare,
Zimbabwe; and Mairobi, Kenya. (IFIP Newsletter,
No. &, December 1986) —

France/UK videoconferencing link

The first commercial videoconferencing link
betveen the UK and France has been insugurated
between British Telecom lnternstional and Direction
GCeneral de Telecommunications, the French PIT. The
connection to France consists of a 2Mbit/s link via
the Frenchk satellite, Telecom 1. The BTL service is
due to be expanded later, whean & link to the
Netherlands will be opened.

The service is available to users in the UK who
have their own videocoanferencing facilities or
through BT's public conferencing rooms.

Internepcon/Semiconductor Korea '87

The Pacific Basin spotlight will focus on the
universe of highly specislized electronics vhen
Internepcon/Semiconductor 87 convenes on
26-28 March 1987 in Seoul, South Xorea. Home base
for the three-day exhibition/conference is once again
the Korea Exhibition Center (KOEX). The trade show
is sponsored by the Electronic Industries Association
of Korea (EIAK).

More than 350 exhibitors are expected, compared
with 327 at the first show in 1985. Exhibitors asre
comprised of suppliers, agents, snd representatives
participating either directly or indirectly through
local business conunections. Three national pavilions
will focus exhibits from the United States,

United Kingdom and Japan. At the last show, booths
were occupied by participants from l4 countries,
representing 50 per ceat of the exhibitor base.

The emphasis on electronics is psramount in
South Kores today. Figures like the slmost
$1 billion invested in producing advanced
semiconductors by Ssmsung, Hyundsi and Lucky/Coldstar
since 1983 tend to support that ststement. While
Samsu1g and Hyundai have f d on the
warket, Lucky/Goldstar has forged shead into custow
desices. Although the turee are sustaining large
losses. their track record indicates a serious
commitment towarl achieving a major niche in the
semiconductor market. Thst niche is twofold: the
development of fabs to enable them to compete in
world-wide trade, and to serve the needs of their
domes.ic market.

Meanvhile the Korean Development Institute, s
government research sgency, recently issued some
optimistic economic projections which signi‘y the
likelihood of s well-sttended event. GNP for 1986 is
expected to rise to 9.5 per cent. (Esrlier
government estimates were 3s low as J per cent). The
sgency also predicted an 18.1 per cent incresse in
exports for 1986,

More specifice about the exhibition may be
obtesined from either CEC in the Unired States or




Eastern Star Co. Ltd. in Korea. <JCoarict

Peter Taylor, CEG, 7115 Visconsin Ave.,

P.0. Box 70007, Washington, ODC 20088,

(301) 657-3090; or Ryuck Moon, Eastern Star,

Rm. 1202, Daec-0 Bldg. 26-5, Yeoeuido-Dong,
Youagdeungpo-ku, Seoul, Kores. Telephone 784-9207.
(Reprinted vith permission from Semiconductor

International Magazine, J y 1987, Copyright 1987
by Cabners Publishing Co., Des Plaines, Il. USA)

JINTOF, Osaka

A machine tool exhibition is ss much a
reflaction of existing demand as it is a suggestion
by the machine tool builders of potential demand. So
it is fair to ssy that the Jspsunese Iuternational
Machine Tool Show of 1984 got it all terribly wrong.
Tvo years sgc, the Tokyo exhibition complex was
littered with sutomatic guided wvehicies, flexible
manufacturing systeams and robots. But in contrast,
most of the 5,400 stands at this year's 13th JINTOF
(Japanese Internationsl Machine Tool Show)
concentrated on stand-alone machines, sud the notable
developaents were:

- MWigher rapid traverse rates for machining ceatres
(x and y axes of 25 w/min and z axis of 18 m/win)
and lathes (z axis of 24 m/wmin, x axis of
16 m/min);

- HRigher spindle speeds on machining centres
(max 20,000) through the use of ceramic bearing
wmaterisls;

- Increased accuracy and repeatability for machining
centres; positional of * 0.005 =mm and
repeatability of ¢ 0.002 wm guaranteed with pulse
encoders, and positinnal of + 0.002 mm and
repeatability of + 0.001 ms vith linesr scales;

- The use of linked lathes (typically two) for the
production of volume work;

- The use of mechanical handling devices (not
usually CNC robots) for CMC lathes - especislly
gang-tooled types (wvhich were sumerous);

- The use of sutomatic bar loaders;

- Actomstic toolchsnging (compleze tool/toolholder)
on lathes;

= Vertical C’C lathes used in automatic transfer
lines for volume manufscture, employing s variety
of relatively simple parts handling methods;

= Incressing emphasis on mschine tool
supplier-specific computer softwsre, running on
standszd hardvare, to exploit s machine tool or
systems capability: CAD/CAM, computer-aided
prograsming, quality sssurance trend analysis,
DNC equipment;

-~ The apr~arance of the true turning/machining
centre nybrid chat offers high rigidity for
processing basically shaft work with s high
content of milling;

= Introduction of mechining centres with a grinding
capability for machining cersmic components;

= Machining centres with spindle conling/lubrication
to limit machine "growth”. In fact, much emphasis
was placed on minimizing thermal movement;

- The incressing trend for economic use of
floorspace: machiring centres vith multi-level
pallet storage systems, for example.

It should be noted, however, that Japan's
dumestic iucustries are sutomotive, video equipment,
camera, vatch and electronics - snd it is these
volume markets that determine much of the cootent at
any Jspancss exhibition. (Machinery and Production
Engineering, 3/17 Decesber 1983)

IRPTC database free to developing countries

The International Register of Potentially Toxic
Chemicals (IRPTC) datsbase is available free of
charge to MINISIS users in developing countries.
Currently the dstabase holds information om about
600 chemicals, organized by topics such as
environmental effects, wvaste management, and
toxicology. The IRPTC was established ia 1976 by
the UN Eavironmeat Programme.

The database will be distributed on sagnetic
tape, for use with MINISIS storage snd retrieval
softvare. MINISIS vas developed by Canada's
Internstional Development Research Centre (IDRC).
Health and Welfare, Canada, vhi~h is the IRPIC
national corcespoudent in Ottaws, assisted IRPIC inm
developing the software ary to co t the
IRPTC datsbase for use with MIMISIS.

For further informwation, or for a copy of the
datsbase, please contact: IRPTC, Palais des Matious,
CH~-1211 Geneva 10, Switzerland. (For more
information on the IRPTC, please see the ACCIS
Newsletter for January 1985). (ACCIS Mewsletter &,
Jaouary 1987, p.3)

New body to aid in development of communications

The Centre for Telecommunications Developwent
within the International Telecowmunication Union
(ITU) is expected to becowme operational soon.
Estsblished by the Administrstive ZCouncil of the
ITU in July 1985, the Ceatre is mandsted to
strengthen snd expand the scope of advisory services
snd technical support to developing countries to
help remedy, through innovative effort, the
ixbalance in telecommunications distribution in
the world.

To achieve this purpose the Centre will:
collect informstion on telecommunications policies
snd experience worldvwide, snd disseminate it to
developing countries to help thes formulate policies
for evolution of Zheir own networks; offer
sdministrative and financial advice on
telecommunications development; and provide specific
assistance in such areas as preparstion of project
plans snd specifications, ssapover planning and
training, mansgemcnt, and research and development.

The Centre will be based in Genevs. For more
information, please contact: Centre :or
Telecommunication Development, ITU, Palsis des
Netions, CH-1211 Ceneva 20, Switzerlend. (ACCIS
Newsletter &, J y 1987, p.3)

Robots spplicstion in smell and medius industries

With & viev to exemining s whole spectrum of
robotization for mekiug it sn effective and efficient
tool for higher industrisl productivity in APO*
mewber countries, s six-dsy study meeting was
organized on the Applicstion of Robots in Seall end
Hedium Industries in Tokyo from 8 to 13 December last
year 1986.

* AP0 - Asian Productivity Organization,




The meeting, based largely on the Japancse and
nevly industrializiag countries’ (NICs) experiences,
vas held in collaboration vith the Jspan Productivity
Center, the Japan [ndustrial Robots Associatioan and
other relevant bodies and agencies and it was
participated by l& representatives from 12 member
countries, nine resource persons from the Republic of
China, France, Japan, Republic of Korea, and
Singaspore, and twvo vbservers from the ILO snd France.

Industrisl robots have been almost exclusively
used ia developed countries, notably Japan, USA,
Sweden and Federal Republic of Cermany. Recently,
however, NICs have started to introduce industrisl
robots in manufacturing operations. Active use of
robots is observed in the Republic of China, the
Republic of Korea and Singapore among APO member
countries. However, mere instsllatioa of robots
would not sutomatically lead to sn increase in
productivity. Robot applicatioe requires drastic
changes in the eatire gamut of the production
system. Unless users acquire absorptive capabilities
and more importantly, RED capabilities to mske &
man-robot-machine system operative, the investment in
vobots will go down the drain. Furthermore, care
should be exercised to measure undesicrable effects of
robots upon employwment. This is an iwportant
consideration particularly in developing countries
vhere factor iatensity is bissed ia favour of
labour. An impressionistic view is that robotizstion
is not likely to increase employment, if nct
rxlically reducing the current level of employment.
Rowever, even if developing countries decide to opt
out of robotization, the problem is still left due to
its indirect impacts. For i.stance, they caanot stop
the investment backflow from developing host
countries to developed home countries because robots
can undertake lasbour-intensive operstions more
quickly, wmoce precisely anJ wore economicslly. The
study meeting was organized with this bsckground.

Recommendations:

Arising from the discussions, the study meeting
identified the following measures for sdoption at the
nationsl snd APO levels to promote sutomation and
industrisl robotization.

Measures at nationsi level

(i) Governments of member countries can greatly
help in sccelersting the use of autowstion
and industrial robots through the provision
of financial incentives and technicsl
assistance.

(ii) Covernments of member countries should
re-exsmine the restructuring of the
educational system to prepare the potentisl
workforce to better meet the need of
integrated disciplines, such as
wmechatronics relsted to the use of
sutomstion snd industrisl robots.

(iii) Governments of member countries should
encoursge professionsl bodies to pley s
wore sctive role in promoting and
disseminating know-how of sutomation asnd
industrisl robots, through the ovganizstion
of seminars, study miesions, publicstions,
and the like.

(iv) It hes been indentified that one of the
hindering fectors for small firms adopting
sutomtion/industrisl robots is the
uncerteinty of werket demend for their
products. This may be overcome through the
provision of market development assistance
and upgr-ding of marketing expertise by the
sppropriste government agencies of the
member countries,

Measures at APO level

(i) APO should sct as a clearing house of
information and services.

(ii) APO should depute technical experts to
member countries to identify areas suitable
for sutomation and applicatioa of
industrial robots.

(iii) APO should organize training courses and
seminars in mesber countries to impart
knowvledge and inforwmation relevant to the
particular wewber country. Case studies of
situations and enviroaments similar to that
country should be used as far as possible.

(iv) APO should organize study missioas and
exhibitions of industrial robots to
increase the svareness level of top and
middle munagement.

(v) APO should develop sudio-visual materials
to assist member countries to obtain
exposure and appreciation of the benefits
and problems related to the introduction of
automstion and industrial robots.

(vi) For b vies, wh state of
technology is not yet receptive for the use
of industrial robots, APO should put wore
emphasis on pathing technology such as low
cost automation. (APO Mevs, January 1987)

International symposium on education, informatice and

the school systes

A sywposium on the impact of nev techmologies on
the education of tomorrov and, more particularly, the
survival of the existing school system is being
jointly organized for the beginning of April 1987 by
the Fundacién Auls sud the Instituto de Humanidades
of Barcelona. Particular sttention will be psid to
informatics as an exssple not only of all new
technologies, but especislly of those in which
information is 8 key factor. The symposium will go
beyond the topics usually discussed st meetings on
informatics and educstion and teke up problems in the
field of research in educstion.

Thus, the focus vill not be on how to integrate
informstics into curriculums or in established
teaching wmethods. Because of the importance of
emerging trends fo~ society, and thus for education,
the school system cannot afford to remsin on the
sidelines, nor merely sdjust passively as changes
occur. A school systes must not lose vitslity and
become worthless with the passsge of time, but must
grov in keeping with its enormous social function.
The 30 internstional experts st the sywposium will be
planning for the future by exsmining what can be done
nov and the effect that sny initiatives might have.

For this reason, in sddition to educators,
psychologists, experts in informatics, sociologists,
scientists, reseasrchers in artificial intelligence,
and philcsophers will take part in the symposium.

The symposiuvm vill be sponsored by the local and
regionsi governments snd will have the support of
universities, business groups and the cultursl
representatives from various embassies. (Bulletin
IBIPRESS Ko, 118, 1 March 1987)

International Symposium on IT on Mansg and N
Resources

The Human Resources Institute st Thewmasst
Lniversity, Bangkok ie organizing the above symposium
on "™ March - 5 April 1987 st the Sherszon Hotel,
Ban, ok. The confrrence will foucs on such srees as




impact of IT on national development in specific
sectors such as industries, services, agriculture
and educstion; impact on law and social aspects,
vowen, management systems, employment and skills,
and spplication in hotel and touriss industry,
sirlines and banking. (For information contact
Dr. Chira Hongladarom, Vice Rector of the Human
Resources Institute, Thammesat University, Prachen
Rd., Bangkok 10200.)

Mew infoimatics undergraduate programme

A bachelor's degree programme in informatics has
been instituted by the Federal University of Vicosa,
Minas Gerasis, Brazil. The curriculum includes
coursework in both general studies and professional
disciplines, and a concentrstion in cosputer science
or operations research. Becsuse of the university's
reputation in sgricultural sciences, it is
anticipated that graduates of the programme will be
well prepared for work in agricultural informatics.
International students from Central aad South America
and seversl African countries attend the university.
Instruction is in Portuguese. The university year
begins in January.

For more information, please contact:
Universidada Federal de Vicosa, Conselho de
Graduacad, Av. P .H. Rolfs s/no., 36.570 Vicosa,
Minas Gerais, Brazil. (ACCIS Newsletter 4(5)
January 1987, page 2)

SEARCC and the Singapore Computer Society

The South East Asia Regional Computer
Confederation (SEARCC) was host to the meeting of the
IFIP Council on 10-12 March 1987 in Singapore.
SEARCC came into existence in 1976, and its p-esent
membership comprises nine national computer
societies: Hong Kong, Indis, Indonesis, Malaysia,
Pakistan, Philippines, Singapore, Sri Lanks, snd
Thailand. The total membership of all SEARCC
national societies comes to over 15,500. SEARCC
became a regional Full Member of LFIP in 1982.

Mr. Robert lau of Singapore, who has been the
Secretary-Ceneral of SEARCC since its inception, is
ite representative to the IFIP Ceneral Assembly.

SEARCC has held biennial 1egionzl confe__ .:es
since 1976, Beginning in 1989, SEARCC will move into
an snnual conference cycle, snd locstions for these
conferences have been determined up to 1996, In
August, SEARCC will host the Second Pan Pacific
Conference in Singapore, in conjurction with
Singapore’'s own nstional conference. Theresfter,
SEARCC will include the Pan Pacific Conference as
part of ite regional conference wvhen possible. Each
national society in SEARCC aleo holde sn annusl
conference or seminar.

SEARCC has established s numwber of SEARCC
Technical Committees to facilitate the regionsl
co-ordinstion of activities and provide lisison with
IFIP Technical Committees and Working Croups. SEARCC
as also sppointed as Assistant Secretary-General to
ist in the co-ordination of repidly increasing
regional activities and to prowote regionsliem among
intormation processing professionals. A regional
professional journsl is being planned te sppear in
1987, Extensive bilsteral contacts have also heen
established betwveen individual members and the
Austrslian Computer Society, for the purpose of
holding examinations to masir.tain professionsl
standards.

The Singspore Computer Society (SCS) wae founded
in 1966. Today it has a membership of over 2,000,
vhich includes professionsls from Singapore's
computer industry, ss wa'!l as frum ite academic and
research inetitutionc.

The SCS holds an annual national conference and
has & tvich programse of technical sctivities
throughout the year. It has established its own
electronic bulletin board for the convenience of its
members. It has been affiliated vith the Natiocal
Computer Board (NCB) since 1983, (The NCB wvas
established by the Government of Singapore to
estsblish pians for developing inforxation technology
as s significant industry in Singapore by the
1990s.) Representatives of the 5CS participated in
the establishment of the NCB and actively serve on
the Board an. its committees, especially for the
establishment of professional standards and public
exsainations.

Members of the Society also serve on various
government bodies as part of SCS's active cowmunity
service programme. They have made contributioans, not
orly to the NCB, but also to the National University
of Singapore, the Economic Development Board, and
many other public agencies. (IFIP Neusietter,

1 March 1987)

Calendar of events*

January

21-24 January. Internepcon Japan, Tokyo.
Tel. (UK) 01-940 3777, Cahners International.

February

10-12 February. Microprocesscr Developmen’
Show, Wembley. Tel. (UK) 01-242 36.1, Project
Presentations.

10-12 February. Optical Memwory Technology and
Applications, Tars Hotel, London. Tel. UK
01-420 R6848, Roy Selvyn.

10-14 February. Communications, Indoonesis,
Jakarta. Tel. (UK) 01-486 1951, Overseas Exhibition
Services.

12-13 February. Conference on the Convergence
of Computing and Telecommunications in Practice,
Royal Lancaster Hotel, London.

Tel. (UK) 01-236 4080, IBC Technical Services.

23-27 February. Fiarex '87 - Iaternationsl
Electronics Fair, Assterdem. Telex 106017,
Amsterdsm RAI.

March

4 March. The role of MAP and TOPS in integrated
menufscturing, Barbican Centre, London. Tel. UK
01-868 4466, Online.

10-12 March. Semicon Europe, Zurich.
Tel. (UK) N1-353 8807, SEMI Secretariat.

10-12 March. Communicstions, Olympias.
Tel. (UK) 021 705 670/, ITF.

10-13 March. Electronics and Automstion
Exhibition and Conference, Oslo. Telex 78748, Messe.

15-21 March. Internstional Switching Symposium,
Phoenix, Arizona. Tel. 0603 630440, S.R. Loome.

26-26 March. CADCAM International Show,
NEC Birmingiam. Tel. (UK) 01-608 1161, EMAP
Internationsl Exhibitions.

* Some dates may be subject to change. Readers
should confirm arrangements vith the organizers.




24-27 March. Info '87 - iT And Office
Automation Exhibition, Olympia.
Tel. (UK) 01-647 1001, BED ExhibiZions.

26~28 March. Internzpcon Korea, Senul.
Tel. (UK) 01-940 3777, Lahners International.

April

1-8 April. Hanover Fair.
Tel. (UK) 01-651 2191, Deutsche Messe-und Austellings.

7-13 April. Internstionsal
Telecommunications/Defence Electronics Exhibition,
Pexking. Tel. (UK) 01-439 4452, China Promotions.

246-30 April. Semiconductor International China,
Shanghai. Tel. UX 01-940 1777, Cahners Internztional.

28-30 April.
Olympis, Londom.
Show;

British Electronics Week °'87,
Incorporates All Electronics/ECIF
Circuit Technology; Electronic Proluct
Design; Electronic Subcontract; Fibre Optics;

Power Sources and Supplies; and Automatic Test
Equipment. For Automatic Test Equipweat -

Tel. (UK) 0280 815226, Netwu.k Evenrs. For all
others -~ Tel. (UK) 0799 26699, Evan Steadman Services.

Hay

5-6 May. Canadisn High Technology Show,
Ottswa. Tel. 0101 613 731 9850, Show Secretariat.

5-7 May. European Unix Systems Exhibition,
Paris. Tel. 0280 815226, Network Events.

International Conference on VLSI and
Tel. 010 49 7031 16 13929,

11-15 May.
Computers, Hamburg.
Professor Proebster.

12-15 May. Automan '87 - European Automated
Manufacturing Systems Exhibition and Conference,
NEC Birmingham. Tel. (UX) 01-891 5051, Cahners.

29 May - 4 June. Telecommunications Exhibition,

Peking. Tel. (UK) 01--39 4452, China Promotions.
June
2-4 June. International Expert Systems

Confetrence and Exhibition, Novotel, London. Tel. UK

0865 730275, Learned Information.

2-5 June.
Technology Show, Olympia.
Independent Exhibitions,

Manutech - Advanced Manufacturing
Tel. (UK) 01-891 3425,

2-5 June. Printed Circuit World Convention IV,
Tokyo. Te1. 02812 4092, Institute of Circuit
Technology.

3-5 June. Furopean Microelectronics Conference,
Bournemouth. Tel. (UK) 01-7643 3106, Concorde
Services.

15-18 June. National Computer Conference,
Chicago, Tel, 0101 203 €20 8955, AFIPS.

16-18 June. Networks '87, European Computer,
Communicastions Conference and Exhibition, Wembley.
Tel. UK 01-868 4466, Online.

16-22 June. International Robots, Automation
Technology and Instruments Exhibition, Peking.
Tet. (UK) 01-236 2399, SHK Internstionsl Services.

23-29 June,
and Conference, Chicego,
Cahners International.

Advanced Manufacturing Syistems Show
Tel. (UK) 01-940 3777,

28 Jene - 1 July., Denign Automation Conference,
Miami Reacn. Tel. 0101 303 530 4133, DAC,

July

24-26 july. Internepcon/Semiconductor
Malaysia. Tel. {UK) 01-94Q0 3777, Cahners
Internaticnal.

September

7-19 September. Powertech/Hi-Tech Extibition,
Kuala Lumpur, Malaysia. Tel. 0230 815220,
Network Events or Tel. 0799 26€59, Evan Steadman
Communications.

15-18 September. Electronrics in Engineering
Design - The Interface. Exhibitioun and Conference,
NEC Birmingham. Tel. (UK) 01-891 5051,

Cahners.

Semicondustor
Tel. (UK) O1-891 5051,

29 September - 1 October.
Internationa:, NEC Birmingham.
Cahners.

October

16-21 October. Korea Electronics Show, Seoul.
Tel. (UK) 01-439 0501, Korea Trade Shows.

19-23 October. Systems '87 - International
Cosputer/Communications Fair, Munich.
Tel. (UK) 01-486 1951, Overseas Trade
Exhibitions.

November

4-6 November. Semicon Kurea, Seoul.
Tel. (UK) 01-439 0501, Korean Trade Centre.

10-14 November. Productronica, Munich.
Tel. (UK) 01-486 1951, Overseas Trade Exhibitions.

15-19 November. International Electricity and
Electronics Exhibition, Jeddah.
Tel. (UK) 021 705 6707, ITF Iaternational Agencies.

16-20 November. Paris Components Show.
Tel. (UK) 01-439 3964, French Trade Exhibitions.

December

9-11 December. Frontiers in Computing,
International Conference, Asiterdam.
Tel. 010-31 20 5862 911, North Holland Publishing
Co. (Electronics Weekly, 7 January 1987)

NEW DEVELOPMENTS

Japan pursues optical chips

Japan has embarked on 8 l0-year project to
deve'op integrated circuits that incorporate lasers,
light sensors, and transistors all on the same chip.
The goal of the !0-billion-yen ($65 wmillion)
programme is to make an optoelectronic IC (OEIC)
containing 20-30 lasers, each capable of switching on
and off 10 billion times » se-ond, according to
Tatlsutoku Honda, s director of the government-backed
Optoelectronic Industry and Technology Development
Association.

Such chips could serve in proposed optical
computers capable of working 1,000 times faster than
today's electronic ones. Closer art hand - probably
within five years, says Honds - is a single-chip
repeater for long-distance fibre optic links. A
detector on one gide of the OEIC could convert light
signals from an input fibre into electrical form;
after amplification by » transistor on the chip, che
resulting current would wodulate & laser connected to
the chip’s output fikre, allowing the optical signals
to continue on their journey with renewed intensity.
OEICa could also enable graphic data to be




transmitted all at on~e instead of being converted
into & bit stream; a laser array on one chip would
light up to displsy an image that would then be resd
by s sensor array on the receiving chip.

The project, spearheaded by the neviy-formed
Optoelectronic Technology Research Corp., faces major
challenges. Making 2 high-density OEIC, for example,
will mean shrinking diode lasers from their present
length of 300 microns to sbout | sicroa. And vhile
electronic circuits run in silicon, wost optical
devices are based on gallium arsenide or indium
phosphide, which require different fabrication
techniques. The Japanese are focusing on
technologies (such as metal-organic chemical vapour
deposition) that can marry these diesimilar
materials. (High Technology, January 1987, p. 8)

GaAs OPTO IC gets up to 200 gates

Honeywell Inc. has moved optoelectronic
computing 8 step closer to the product stage by
demonstrating a gallium arsenide receiver. The
circuit integrates a photndetector, preamplifier
circuitry, and s digital 1:4 demultipiexer, all on
the same 2-by-2-mm device. The chip decodes a 1-Gb/s
optical innut into four parallel 250-Mb/s electrical
outputs. The circuit carries about 200 gates and
exhibits "a density-speed product about 10 times
better than any other {optoelectronic) circuit known
to date,” Honeywell says.

Developed under funding from the Defense
Department’s Strategic Defense Initiative, the chip
iz part of a larger DOD effort to push technology for
building full-blown wmonolithic optical transceiver
circuits. The idea is to make devices to facilitate
direct chip~to-chip communicatior over high-speed
optical fibres. The DOD sees the technique as s way
to break the input/output bottleneck that could slow
down fututre systems built with complex, high-speed,
1/0-intensive incegrated circuits. As part of the
push, the Defense Advanced Research Projects Agency
has been funding work on optoelectronic
interconnection since 1981 at Honeywell and since
1984 at the Rockwell Sciences Center of Rockwell
International Corp., in Thousand Osks, California.

The 200-gate Honeywell device bresks new ground
in optoelectronic circuit density, says Sankar Ray, @
principal research scientist at Honeywell's Physical
Sciences Center here. The digital circuits on
Honeywell's chip are built with 1-4m ion-implanted
metal-semiconductor FET technology.

Reckwell's optoelectronics manager
Kevin Kilcoyne says his firm expects to demonstrat~ a
similar GaAs receiver chip in asbout a wonth. It will
push complexity even further, by integrating an 1:8
demultiplexer - about 250 gates.

The receiver technology is only part of the
problem. The tougher task is the integration of s
laser diode on chip with digital multiplexing
circuitry to handle the transmission end of the
opticsl link. Under the DOD programme, Honeywell and
Rockwell are charged with eventually putting both the
photodetector snd the laser diode on the same chip.
The gosl, says John Neff, a programme mansger in
Darpa’s defense sciences office, is to get working
monolithic GCeAs transceiver circuits by late 198/,
integrating the laser and the photndetector wi’n
their sssocisted multiplexing circuitry. As on
interim step, both firms plan to build a monolithic
trensmit-only chip.

For its part, Honeywell is working with a
transverse- junction=strip lsser technology. The firm
has fabricated o discrete gallivm-sluminium-arsenide
laser diode "n 8 J-inch wafer that operates down to a

threshold of 32-mA. By contrast Rockwell is pursuing
a multiple-quantum-well laser approach that Darpa’s
Keff believes holds wure potentia’ for reaching the
5-to—10-mA minimum threshold leve.s that the agency
uitimately desires. Rockwell has aslready
demonstrated 22-mA thresholds with its technology.

After 2 mask modification, Rockwell expects to
demonstrate within six months a transwmitter chip
integrating 8:1 multiplexiag circuitry. Hoaeywell
will leapfrog to a 16:1 sultiplexer on its first
transamitter chip. What is wore, the firm plaas to
build the transmitter device with enhancement/
depletion-mode GaAs technology, vhich the DOY
wants for the final transceivers in late 1988.
Although built with a more difficult process, the
enhancement /depletion- mode parts will save power.

Honeywell expects to have its transeitter with a
16:1 wultiplexer ready in sbout 12 tc 18 wonths. For
the transceiver chip, the firm vill integrate
16:1/1:16 multiplexec/demultipiexer ciccuitry.
Rockwell is planrning to iantegrate B:1/1:8 circuitry
on its first transceiver. (Electronics,
13 November 1986, p. 31)

AT4T builds first photonic switching chip

ATST builds first photonic switching chip, a
device that may become the primary building block of
an experimental optical computer or switching
machine. The chip contsins four photonic switches,
or "transistors”, built from 2,500 ultrathin,
slternaring layers of gallium srsenide and aluminium
gallium arsenide. The switches, called self
electro-optic effect devices (SEEDs), are turned om
and off by light hesms, wuch in the way that
electronic transistors are turned on and off by
electrical charges.

“The key is that these are cascadable switches,”
ssid David Miller of Bell Laborastorizs snd the
chip's designer. "The output of one switch caa
become the input of another because it has sufficient
pover and the correct waveleagth to trip the aext
switch. That makes this chip s practical device
for a parallel optical computer o- switching machine.”

The switches are positioned two by two in
an srray to demonstrate the chip's potential use
in parallel optical computer srchitectures.
Large parallel architectures allow many bits to
be processed simultaneously instead of one by
one as in conventional computers. Parallel
processing, therefore, csn be much faster than serial
operatiovns.

Although the on-off action in SEEDs is
controlled by light, the chip uses a continucus
electrical field to prime the material for
switching. The photonic switches consume sbout as
much energy as similsr-sized electronic switches,
overcoming the problem of high energy consumption, or
heat dissipation, that has impeded the development of
optical switches, With low energy switches many
devices can be packed into s small volume to allow
high-speed switching or computing.

"The real advantage of such chips is chat
optical computing allows massively parasllel
communication to s degree that cannot be achieved in
electronice,” Miller said. "And that mesns enormous
potentisl computing power.” For example, if SEtDs
10 micrometers squsre, oc¢ about 0.0UU4 inches squasre,
covered a8 centimeter-square chip snd were opersted st
the theoretical limit, such & chip could handle the
information equivalent of & phone call between every
person on earth simultaneously. The switches on the
experimental chip were made 200 micrometers square or
about 0.008 inches square.




Bell Laborstories is actively engaged in optical
computer and switching research, and SEEDs may be
used for the photonic “transistors” in prototype
optical machines. Contact: Wes Dvorak, ATST Bell
Laborastories, 20i-564-4098. (laformation Hotline,
November 1936)

Ion implanter brings new life to silicon

A nev machine that forws a layer of amorphous
silicon dioxide just below the surface of a
crystalline silicon wafer will cheer chip
wmanufacturers. Many electronic firms would prefer
not to adopt msteriasls wmore difficult to work than
silicon to make better circuits. This wachine wiil
help them to stay with silicon. The insulating
layers that it makes give silicon chips qualities,
such as resistance to cosmic radiation, ususlly
displayed by more exotic materials.

VG Semicon, of West Sussex, built the oxygen ion
implanter, named Oxis 100. The wmachine can treat up
to 2,000 silicon wafers a week, enough to fabricate
400,000 chips.

Harwell Laborastory advised on ion implantation
(it invented the technology in the 1960s). British
Telecom, GEC, Plessey, the Alvey Directorate and the
University of Surrey helped with design work and
contributed £450,000. VG Semiconm put in snother
£1.35 million, and the Department of Trade and
Industry, which funds Harwell and the Culhaw
Laboratory, monitored progress.

The Culhawm Laboratory designed the source of
oxygen ions and the accelerstor that fires them at
the wvafers. The accelerator raises the energy of the
ions up to 200 kilo electron volits, and creates an
ion current of at least 100 milliamps.

An array of slots splits the ion besm into seven
"beamlets”. These beamlets overlap slightly by the
end of their four-metre journey and cover the wafers
evenly.

After the slots, the besmlets enter a toroidal
magnet. Only oxygen ions pass directly through the
magnet becsuse it deflects atows, ions and molecular
debris by different smounts.

The beamlets then enter s vacuum chamber wvhere
wafers, up to 200 willimetres in diameter, sit in s
frame shaped like 8 cone with its top cut off.
Halogen lights heat the wafers up to 750° C which
helps to keep their surface crystalline.

The frame spins at 120 revolutions per minute,
It is angled so that the wafers inside strike the ion
beamlets st about 1° to 15°. This makes ions
less likely to pass through the spaces between the
silicon atoms. The depth at which the oxygen ions
sre most likely to combine with a silicon atom
depends on the energy of the beam. At 200 kilo
electron volts, aworphous eilicon forms st an average
depth of 0.8 micrometres. The layer's thicknesas,
typicelly 0,4 micrometres. depends on how long the
wafer spends in the implanter,

A robot loads and unloads the implenter. The
operator inserts or removes cassettes of silicon
vafers through s door in 3 clean room. The implanter
is sesled off from the operator.

The smorphous layer in the wafer is an
electrical insulator. The Larrier helps to prevent
redistion generating electrons in & chi, and
upsetting its circuits. The insulator weans that
transistors can fit closer together without currents
from one interfering with snother. And the barrier
makes it possible to put logic and power devices
together. These so-celled "smart power” circuite are
in great demand for control eystems,
telecommunications and defence equipment.

An Oxis 100 costs about £2 million to duy and up
to £]1 million to instali. (This first appeatred 1in
New Scientist, Loadon, 6 November 1986, p. 33, the
weekly reviev of science and techaology)

Biclogical memories and processors

A research team st the USA's Carnegie-Mellon
University is developing two biological components, a
memory and a processor. The first uses a molecule of
a compound, bacteriorhodopsine, vwith two distinct
energy levels. The second i1s based on obtaining a
logical circuit starting from two complexes, cyanine
and quinone, which combine betveen them to produce 2
porphyrin molecule.

The memory is read by a laser capable of
reacting to the different form of each of the
memory's states of excitation. Depending on the
density of the present prototypes, it could store one
gigabyte (1,000 willion characters) per square
centimetre, but theoretically it could attain
100,000 gigabytes. This storage capacity must be
contrasted vith present research efforts being
undertaken by various semiconductor companies to
produce a3 16 megabyte memory. The biological mewory
will be able to change from one state to the other in
ten picoseconds. These speeds result in the laser
ray being wvhere research encounters the greatest
difficulties. By way cf comparison it may be said
that present switching speeds are in the order of
20 nanoseconds and that one nanosecond is
1,000 picoseconds, there being one thousand million
nanoseconds in one second.

The processor is opersted by two laser rays
which produce changes of state and a third by which
to detect thew. In this case the change takes place
in three picoseconds, which is a hundred times less
than in sn equivalent silicon gate. (Bulletin
IBIPRESS No. 108, 23 Novewber 1986)

The secret seven

At the moment, electronics researchers prefer
not to think about what happens on the surfaces of
silicon crystals. They will soon hsve to. The atomss
inside a millimetre-sized crystal outnumber those on
the surface by about & billion to one. But ss
circuits zet smaller, surfsces becowe more
important - and chips' properties wiil eventuslly be
dominated by their surfaces.

To see why, consider a deflating balloon. As it
gets smaller, it has s larger surface-to-volume
ratio: the volume decreases with the cube of the
radius, but the surface area falls off more slowly
with the square of the radius. The same is true of
the circuits on a chip as they shrink out of sight.
Despite the RéD money lavished on silicon chips,
seemingly easy questions sbout the surfaces of
silicon crystals stumped resesrchers.

A crystal is made of an orderly stack of
building blocks called unit cells. The simplesct
silicon unit -ell contsins only two atoms. Of the
many ways to cut & silicon crystal, the one that sost
interests surfsce scientists is done by clesving it
spsrt. The resulting surface is cleaned by hesting
it to sbout 1,000° C in & vacyum chamber (in air,
it would oxidize), This rearranges the atoms on the
surface to form & giant unit cell containing not two
but about 100 stoms - so the new unit cell is duhbed
the silicon 7x7 reconstruction, because it is
49 times larger than the ususl unit cell.

That much was clesr more thas 25 years sgo. Yet
the detailed atomic structure of the 7x7 unit cell
has eluded scientiste uitil now. The search for an
ansver culminated in the sward of the 1986 Nobel
prize in physica to Dr. Gerd Binnig and
Dr. Heinrich Rohrer of the IBM Resesrch Laboratory in
Zurich, inventors of the scanning tunnelling electron




microscope. Much simpler in principle than the
traditional electron microscope, the scanning
tunnelling microscope is a fine tungsten needle that
i3 drawn across the surface, displaying the atomic
topology in wuch the same way as a record-player
stylus picks up the wmodulation of the grooves of a
record.

The first pictures of the silicon 7x7 surface
dramatically confirmed a model proposed by
Dr. Kunio Takayanagi of the Tokyo Institute of
Technology. The model requires extra silicon atows,
called adatoms, to stick to the surface at specific
sites, making the surface chemically wmore stable. im
pictures through the scaaning tunnetling microscope,
these adatoms showed up ciearly. They surprised
researchers, who have aluways had to look at surface
structure in indirect, error-proae ways.

Orce the adat(.us wvere spotted, the last pieces
of the silicon 7x7 puzzle fell into place. More
adatoms can be fitted on to the surface by
introducing stacking faults - regions vhere the
stacking of the surface-layer atoms is out of step
with the underlying crystal structure. But too many
stacking faults make the surfsce unstable. To the
theorists’ delight, it turns out thst the crystal is
most stable electronically when the stacking-fault
regions criss-cross the surface in a Ix7 pattern.

Dr. isn Robinson, a British researcher working
at ATT's bell Laboratories in Newv Jersey, came up
with results that support the same model, using 3
technique cailed surface X-ray diffrection. Since
X-rays penetrate deep into the crystal, they might
not seem the ideal tool for studying surfaces. But
this handicap :an be used to advantage to study
"interfaces” - the structures at the joins between
materials.

Metal-oxide-silicon (MOS) chips use an iaterface
between a silicon crystal and silicon oxide.
Dr. Robinson’s team has confirmed that even if a
thick oxide layer is deposited on silicon the 7x7
structure is preserved. This contrasts with many
other surfaces, which are violently disrupted by an
oxide layer, with damaging consequences for the
electronic properties of the interface. All handy
stuff to know, in a chip generation or two. (The
Economist, 31 January 1987)

Silicon compiler cuts design time

Genersl Electric researchers have developed sn
advanced chip design tool, known as s silicon
compiler, that is drastically reducing the time it
takes to develop custom integrated circuits for the
company’s products. The first two working chips to
result from the computerized tool completed the
design cycle in just three working days. The design
of these chips, containing 35,000 trsnsistors in one
case and 15,000 in the other, otherwise would have

taken six months or more. (GCenerg] Electric News

Release)

Record pulsed magnetic field

A pulsed magnetic field substantially
stronger than ever before recorded has been
achieved by Simon Foner, chief ecientist at MIT's
Francis Bitter National Magnet Laborastory, using
newvly-developed ultrs-fine-structure materials.

Peter A. Wolff, director of the lsboratory,
calls the work "a breaskthrough”. Pulsed
magnetic fields are the only ones strong enough to
ensble research on improving importsn: classes
of semiconducting and superconducting materiale.
Fields produced by direct-current magnets are simply
too weak.

Foner's record is a pulsed field of 68 tesls,
vhich is more than |l million times the Earth's
magnetic field. This strength was maintained for
5.0 thousandths of a second. (The tesla is an
international unit of magnetic flux de~sity; one
tesla is ejual to about 20,000 times the Earth's
magnetic field.) To achieve the recurd pulsed field,
Foner used a magnet wound with a microcomposite
copper-niobium wire composed of millions of submicron
copper filaments (less than one millionth of sa inch
in cross-section) separasted by and bonded to
submicron niobiva filaments.

Foner is optimistic about the future uses of
such microcomposite waterisls. He believes thatr, as
the manufacturing technology is perfected,
microcomposites will change the sourse of
high-magnetic-fizld technology.

Foner's research programme is funded by the

National Science Foundation, and the aev
microcomposite wire wvas developed by Supercom, Inc.,

of Shrewsbury, Mass. (Technology Review, MIT,
February/March 1987, p. 80)

Electron-beam chipmakers move out of the lab

American semiconductor companies are starting to
plunk down megabucks for commercial equipment _hat
can turn out so-called submicron chips. These
integrated circuits have such infinitesimal lines -
much thinner than 1 micron, which is about
one-hundredth the size of a human hair - that they
could not be made outside the laboratory until now.
In late Septemver, Motorola Inc. will take delivery
of the first commercial electron-beam system, made by
Perkin-Elmer Corp. At least four other US cowpanies,
plus a European start-up, have also ordered the
$) million machine, vhich can produce circuit lines
down to as ultratiny 1/4 micron.

Motorola waats the E-beam system mainly for
half-micron, very-high-speed chips for the Defense
Department. But it will continue to vork on other
submicron methods becsuse the output of E-beams may
be too low for commercisl applications. While an
E-beas machine traces circuits one line st & time,
techniques such as X-ray lithography would
photographically "print” images covering entire
sections of a silicon wafer. Perkin-Elmer, however,
claims that the E-bcam appriach can boost the yield
of good chips. In addition, the system can easily
wake different chips on the same wafer - the reason
European Silicon Structures, in Hunich, vants one Co
turn out custom chips. (Business Week,

29 September 1986, p. 67)

MARKET TRENDS AND COMPANY NZWS

Silicon done your way*

Within the last three years, application-
specific integrated circuits (ASICs) have hegun
forcing redical changes in the vay ICs ave designed
and manufsactured, and have even started changing the
vay chip suppliers do business with their customers.
ASICs - integrated circuits whose functions sre
specified by the user - are often produced by a
specialist maker, as opposed to genersl-purpose ICs,
such ss memory chips and microprocessors, made by the
large merchant semiconductor manufscturers. An ASIC
may be ss complex ss & microprocessor or ss simple as
8 single-cnip controller for s coffee maker.

* Specisl review srticle by Jeffrey Bsirstow,
senior editor of High Technology Magazine.




Today, the system designer has available a vast
arcray of ASIC devices, from simple logic elements
that may be programmed on the engineer's desktop to
predesigned libraries of complex circuits such as
microprocessors and modems that can be assembled
automatically on the same chip. Sowe manufacturers
offer a wide variety of ASIC technologies, so an
engineer may design and prototype a chip with the
simplest and least expensive circuits and then move
up to more sophisticated IC techaiques for
manufacture in volume. And it may socn be possible
to check out and prototype a design within 24 hours.
In addition, the softwvare tools needed to design
ASICs are now videly available for relatively
inexpensive workstations and personal computers.
Consequently, the ASIC business is booming.

ASIC revenues are expected to reach $5.8 billion
this year and to zoom to $13.1 biilion by the end of
the decade, according to Andrew Prophet, a semior
industcy analyst with Dataquest {San Jose, Cal.). By
contrast, the worldvide semiconductor business as a
vhole has recently been declining at & 20 per cent
annual rate.

The advent of ASICs is bringing IC d.:ign
capabilities to a broad new constituency. “Last
year, semiconductor manufacturers generated fewer
than 10,000 newv IC designs,” says Andrew Rappapert,
president of The Technology Research Group (Boston).
In essence, about 4,000 IC designers, employed mostly
by the merchant semiconductor companies, produced an
average of one design each, while some of the more
than 200,000 electronic system designers turued out
about another 5,000. But while few system designers
currently have the IC exp:rience or familiarity with
the available automated tools to produce their own
ASIC designs, that situatinon is changing rapidiy. 1In
just four years, claims Rappaport, sysrtem designers
alone will create almosc 100,000 new designs per
year.

B8ecause the traditional methods of producing ICs
simply cannot cope with such a flow, ASIC designers
are often turning to "silicon foundries”, companies
that do little design work but exist to turn out
chips devised largely by their customers. Meaawhile,
merchant semiconductor makers, faced with the
prospect of losing 30 per cent or more of the IC
market to entrepreneurial foundries, s.e not standing
idly by; instead they are scrambling to set up their
own ASIC design centres, which furnish customers with
proprietary computer—based tools to design their own
ASICs for manufacture by the IC vendor. Using a
display terminal or workstation, the customer can
design and check the logic of the circuits, as well
ss simulate the function and timing of the design.

The growth of the ASIC business is driven by two
forces, says Peter Richmond, marketing msnager for
General Electric’s Customs IC Department "the rapid
development of silicon-gate CMOS [complementary
metal-oxide silicon] technology and the increasing
advancement of CAE [computer-sided engineeringl tool
for IC design”. In the first case, he says, the
turning point came about five years ago with the
development of S-micron CMOS circuits, which
prrmitted more than 1,000 logic gates on a single
chip., ("Five-wmicron” refers to the average length of
a gate, che basic logic element.) Today, notes
Richmond, 2-micron technology is cramming more than
10,000 usable gates oato & chip. Several
manufacturers will shortly introduce 1.5-micron gate
arrays, which will effectively double the possible
number of gates. What's more, some memory makers in
the US and Japan are already preparing for submicron
rechnology, although thet level of integration is not
yet required for ASICs.

While semizonductor manufactuting technology is
always 3 step or two ahead of the potential users of
ICs, claims Richmond, "CAE tools tend to lag behind
the users’ needs. We'tre :ust beginning to see
personal computer-based CAE tools that can
comfortably handle the design and simulation of
circuits with up to 2,000 gates™. The tread in ASIC
design is asvay from expensive, dedicated
vorkstatioans, such as those made by Daisy Systems and
Valid Logic, in favour of PC-based systems, such as
those offered by FutureNet and Telesis Systems, and
general-purpcse engineering workstations.

More sophisticated engineering workstations,
such 33 those made by Apollo Cosputer and Silicon
Graphics, can handlie around 5,000 gates easily, says
Richmond, whereas 10,000 gate circuits and larger
still require the capability of a mainframe computer,
typically a Digital Equipment Corp. VAX system. But
as PCs add more mewory and increase their processing
speeds, he says, the size of the IC designs they can
handle will increase dramaticallr.

There are three basic vays of designing
integrated circuits, all of them requiring automated
tools for entering and simulating the design: gate
array, standard cell, sad custom. All three methods
may be used to design ASiCs, depending on the
complexity of the circuit and the volume of chips to
be manufactured.

The simplest te:hnique, and probably the most
frequently used, is the gate array. As the name
implies, s gate array is s stsndard array of logic
elements, or gates, diffused into & silicon chip.
The connection of the gates is determined by the
system designer and accomplished with one or
sometimes two layers of metal intercomnections
deposited on top of the silicon. A typical gate
array will contain anywhere from a few hundred to a
few thousand gstes. However, gate array
rmanufscturers are constantly increasing the density
of gates on a chip. Arrays of more than 100,000
gates are nov possible, says Rick Rasmussen, product
manager for LSI Logic, the leading US manufacturer of
gate arrays. Not all the gates on a chip are used:
the interconnections would be too complex. Several
major Japanese semiconductor makers, notably Fujitsu
and Toshiba, have slso been successful in making
large gate arrays.

The standard cell approach is based on
predefined integrated circuit designs, such as
buffers, gates, flip-flops, decoders, and
multiplexers, each forming a standard building block
or cell. From a library of cells, provided by the IC
uaker, the designer builds a circuit with the desired
functions., Design automation touls are used to lay
out the standard cells on a chip and route all the
interconnections. Siuce the rsnge of functions
available in a standard cell library is extensive,
such designs are often more complex than gate srray
designs. Standsrd cells slso schieve higher circuit
density and so make more efficient use of the silicon
real estate. Production, however, is more complex -
comparable to that of general-purpose ICs.

The leading standard cell vendor is probably NCR
Microelectronics, which has a co-dev- iopment alliance
with Motorola tha: asllows customers to switch freely
between the two companies’ galLe array and standard
cell options. Other leading standard cell vendors
are VLS! Technology, an ASIC vendor with a highly
regarded tonl library; nd Zywos, s company recently
purchased by the Korean conglomerate Daewoo.

Chips designed through gate array and standard
cell techniques are often referred to as semicustom




integrated citcuits, since they use predefined
elements. Thanks to design auluaation tools
developed by semiconductor makers, silicon foundries,
and specialized softvare houses, neither techanique
tequires muck IC design experience. In contrast,
full custom circuits are designed from scratch by
experienced IC designers to achieve the maximum
packing of transistors and other circuit elements on
the chip. Because full-custom design and layout is
more expensive and time-consuming than semicustom
methods, it is used only when extremely high
performance is varanted - as in the case of a
microprocessor - or when productica volumes are
expected to be large enough to justify the additioral
costs, The msjor companies in the full-custom field
sre the leading merchant semiconductor makers,
notably Intel and National Semiconductor, Texas
Instruments, and such Japanese makers as Fujitsu and
Toshiba.

For semicustom circuits, whether gate array or
standard cell, the design, testing, and manufacturing
process is larzely the same. There sre four phases:
a design phase, taking two to ten weeks, either at a
vendor's design centre or ou the system engineer's
own workstation; a layout phase, taking one to four
wveeks, usually on the semiconductor veador's
masinframe computer; a prototyping phase, taki.g four
to eight weeks, st the vendor's production fscility
and finally a production phase, taking perhaps 12 to
14 weeks to reach full volume.

In designing 2 circuit, a system desigrer using
an engineering workstation or a PC-based CAE system
begins by selecting the necessary logic elements from
the standard cell library offered by the
semiconductor vendor, & process called schematic
entry. The system designer then uses s logic
simulator on the workstation or PC to check that the
logic will function correctly. A second simulation
program checks for timing problems.

When the dzsigner is satisfied, a network
listing (netlist) is generated so that either the
vendor's mainframe CAD system or the designer's
workstation can sutomatically place the standard
cells on s chip layout and determine the routing of
the interconnections. The system checks to ensure
that none of the design rules for that particular
semiconductor technology have been violated, and
performs a tising snalysis using the actual timing
delays caused by the interconnections produced by the
layout program.

Once the lsyout is verifiad, the semiconductor
maker produces the photolithographic masks needed to
etch the silicon, and prototype circuits are built
for testing by the system designer. If the
prototypes are successful, the vendor can then make
the circuit in volume. The Motorola~NCR alliance
permits system designers to develop and prototype a
design as a gat> srrsy and then convert the logic to
a standard cell version with the help of
computer-sided design tools. Gate arrays can be
prototyped faster and st lower cost, vhile standard
cell designs can often be manufactured less
expensively s larger production volumwes.

Prototyping time can cut even further with &
lsser-programmable gate srray technique developed by
Laserpath Corp. Laserpath programmes arrays by
cutting away unwanted connections on s premetalized
srray, a process that takes sbout three hours for s
1500-gate chip. "Ultimately,” says company president
Micheel Watts, "we expect to schieve one-day
turnaround” after receiving the chip layout. The
company charges $13,500 for five 1,500-gate
prototype chips, sbut half the cost of conventional
gate arraye.

The laser-cutting technique is availabl~ only
through an ASIC vendor. But an siternative, the

prograsmable logic device (PLD), can be wodified
directly by the system designer. Ome form of PLD is
the programmabie array logic (PAL) - supplied by
Monolithic Memories (Santa Clara, Cal.) - which
contains up to 2,000 logic gates. At rach
intersecting point in the logic array is an
electrically programmable connection; depending on
the logic design, some of these connections will be
opened during programming.

Another form of PLD is an erasable programmable
read-only memory (EPROM) with a gate array
architecture. ~“ogic design with an EPROM is similar
to othe- semic - wm methods. The designer begins
vith schematic entry and proceeds through
verification and simulation to produce a netlist.
Special softvare provided by the PLD maker converts
the netlist into instructions for electrically
altering the state of the connections. If the
prozotype PLD is not satisfactory, the design can be
revorked and the EPRUM erased by a short exposure to
ultraviolet light. The PLD is then ready to be
reprogrammed.

At densities of less than 2,000 gates, a PLD can
be used as a relatively inexpensive gate array
prototype. "It's safe to assume we haven't seen the
limits of PLD density,” notes Rappaport, and
performance and capacity are in fact increasing.
Several merchant semizonductor vendors offer EPROM
devices, but the most active suppliers in this area
are relative newcomers such as Altera, Cypress
Semiconductor, and Xilinx. Altera offers a PC-based
CAE system for programming its PLDs for as little as
$2,500, including an add-on board for the PC, logic
design and device programming software, and s sample
psir of PLDs. Alctera’s PLDs can be designed on an
engineer’'s desk-top in a matter of hours, sccording
to David Laws, vice-president of marketing.
“Eventually,” says Rappaport, “programmable logic
will be used for all but the densest designs to
identi1fy and correct functional errors.
Metal-programmed parts, vhether laser-zapned or
conventional gate array, will be used for final
checkout.”

While PLDs leave everything in the hands of the
design engineer, Cirrus Logic keeps its cards close
to its chest with an unusual standard cell approach
to ASICs. "We will sell only the product and not the
recipe,” ssys president Michael Hackworth.

Cirrus Logic has developed a series of what the
company terms "semistandard” ICs for data
communications, graphics, and disk drive
controllers. The company gives customers concept
specifications for, say, a disk drive controller,
similar to the engineering data sheets that
semiconductor vendors provide for off-the-shelf
devices such ss microprocessors and memories.
Customers can alter the specs to suit their purposes,
changing operating frequency or input/output levels,
for example. Cirrus Logic takes the revised specs
and uses a proprietary specislized silicon compiler
to produce a design that is optimized for the
particular spplicstion. Cirrus Logic takes full
responsibility for the design, testing, prototyping,
and manufacture of the finished chip. The customer
need not be familiar with IC design and is not
required to learn hovw to use unfamilisr CAE tools.
"Our customer's design tool is a very user-friendly
ball-point pen,” says Mark Singer, manager of
marketing communications. Similar semistandard ICs
asre offered by Silicon Systems.

In part, the cirrus Logic spprosch is a response
to a msjor hurdle for novice ASIC designers - the
considersble effort needed to become familiar with
sutomated design tools. Many ASIC suppliers have set
up design centres where customers can work on the
vendor's own computers and receive immediate
sassistance with problems ss the design work
progressen. When Don Mille, director of hardware




developwent for PBX maker CXC Corp., decided to
develop some standard cell circuits for a new
generstion of PBX equipment, he decided to do so at
one of NCR's design centres. "Everything went pretty
smoothly on that first project,” he recalls. "But we
had a much longer learning curve on the second
project vhen we decided to use our own workstation."™
Not only did CXC's engineers take longer to learm how
to use the schematic entry and simulation software,
but the Mentor Graphics workstation, sn =arly model,
had limited capacity and was too slow for the
5,000-gate civcuits under development, thus further
extending the design tiwe.

Recognizing that inexperienced designers often
have difficulty learning to use the current
geacration of tools, some ASIC firms are spending st
least ss much on software development as on improving
their manufacturing processes. "The ASIC vendor who
doesn’t will not survive,” claims Andrew Haines, ASIC
marketing manager for VLSI Technology.

In this spirit, several ASIC companies -
especially VLSI Technology, Waferscale Integration
(Fremont, Cal.), Zymos, and England’s Plessey Co. -
are attempting to bring sophisticated VLSI designs
within the reach of more system engineers by offering
larger and more complex cells. These "megacells” are
VLSI elements such as a core microprocessor, s
peripheral controller, or s complete communications
modem predesigned within one large cell. Thus the
ASIC designer is spared the effort of designing the
logic for, say, a wmodem, and need only change such
specifications, speed and word length to obtain the
desired function. A relatively straightforward
compiler is used to customize the megacells,
resulting in shorter design time and a more efficient
use of silicon. Plessey likens its approach to the
spreadsheet used in business for financial
modelling. In essence, all a designer must do to set
the parameters of a megacell is insert numbers into a
“silicon spreadsheet”.

Zywos has taken the megacell idea even farther
vith the concept of & "silicon template”, a complete
computer system design on a chip. The system
engineer combines several megicells that have been
completely designed, simulsted, and laid out, and
then stored in a software lihrary. As in the silicon
spreadsheet approach, the designer can alter the
psrameters of the cells making up the system to
improve overal! performance or customize for &
specislized application. Zymwos, for example,
developed an IBM PC/AT silicon template including
most of the components (all except the
microprocessor, the dynamic wmewory, the basic ROM,
and the keyboard controller) on a 25,000-gate chip
less than half an inch square. In effect, the number
of chips in the PC is reduced from 90 to four, claims
Robert Andrews, director of technicsl marketing for

Zymos.

The megacell aud the silicon template simplify
the system design process; the engineer need not
know in detail how to design the circuitry of s modem
or & drive controller. The next stage in bringing
ASIC design to a larger community of designers is
probably the wider acceptance of silicon
compilation - the sutomatic synthesis of ICs from &
behavioursl description of the system, as opposed to
conventional design by entry of a8 logic schematic
diasgram. Although silicon compilation had been
around in the scademic world for several years,
practical commercisl compilers have only ;ust begun
to appesr. In 1985, approximstely 100 workstations
with silicon compilation caspability were shipped,
sccording to Datsquest, but ssles are expected to
triple in 1986 and continue to triple through the end
of the decade.

The early silicon coapilers were expensive and
aimed mwore st the sophisticated IC desi gner than the
system engineer. The first Genesil sili:on coampiler
from Silicon Compilers, Inc., required a large VAX
computer and cost more than $100,000 per terminal.
Silicon Compilers and other vendors such as VLSI
Technology, Seattle Silicon Technology, and Silicon
Design Laboratories sre now making their compilers
available on less expensive engineering work statioas.
None has gone quite so far as Lattice Logic Ltd.
(Edinburgh, Scotland), which recently introduced its
Silicon Compiler Spreadsheet, a package that runs on an
IBM PC/AT with an added J2-bit coprocessor. The
Silicon Compiler Spreadsheet is restricted to circuits
containing fever than 5,000 gates. But since wost of
today's ASICs fall within that lisit, many industry
observers expect the spresdsheet concept to proliferate.

While silicon compilers are currently suited only
to digital circuit design, the interfaces required
between computers and industriasl controls or
instruments are analog. Thus analog functions are
becoming an increasingly important part of many
semicustom chips. "By 1990 about half of all
semicustom chips will contsin some analog circuitry,”
says Cindy Thames, 8 vice-president of The Technology
Research Group. "Customers will choosc libraries and
vendors on their ability to do analog.” Although
demand for analog capability is increasing, the tools
for sutomating the design of saslog circuils sre not
as mature as those for digital 1C design. Not only
are analog circuits such as operstional amplifiers snd
analog-to-digital convertors wore difficult to design
as integrated circuits, because of their requirements
for linearity and precision, but high-performance
snalog chips are more sensitive to electrical
interference and the:mal effects than sll-digital
chips.

One solution is to use sanalog standard cells
rather than attempting to design at the transistor
level. NCR and Gould AM1 both offer some analog
standard cells. Probably the most extensive library
is provided by a relative newcomer, Sierra
Semiconductor, which o.fers over 30 analog cells
compatible with a 2-micron production process. Sierra
can also combine digitsl, analog, snd EEPROM
(electrically erasable programmable ROM) technology on
the same chip, says Don MacLennan, Sierra's director
of custom product marketing. The EEPROM cells provide
replacements for potentiometers, switches, snd other
means of calibrating snd prograsming system fuactions,
important for anzlog circuits. Sierra is working with
Seattle Silicon Technology to incorporste analog
functions into the lstter's Concorde silicon compiler,
further simplifying the design process for systes
engineers who wish to cowbine digital and snalog
functions.

Most industry observers expect the sutomated
tools required for ASIC design to become easier to use
and faster as the ASIC market expands. "Silicon
compilation is not yet of sge,” says Andrew Kessler,

an analyst with Painer Webber (New York). "But it's
becoming well used for military applicstions where
performance is paramount and efficient use of eilicon
is s factor. That body of experience will result in
improvements in silicon compilers.”

The scceptance of silicon compil.tion may have
been slowed by the cost of both hardware and
software., But the coming generstion of 32-bit
personal computers based on the Intel 80386
microprocessor will bring powerful workstations within
the reach of msny more system engineers. Such
machines will be capable of handling the massive
computstion and large memory requirements of silicon
compilers and cell libraries.




Ideally, system designers would like to be able
to produce circuits as efficient as the full-custom
designs generated by experienced IC designers.

"We're not too far avay from seeing tools based on
artificial intelligence,” savs Sierra Semiconductor's
Maclennan. “Then we'll be able to bring tha besz I
designer's know-how to the system engineer.” Already
Gould AMI and the US Army’'s Electronic Technology and
Device Laborstory are working on a silicon compiler
that uses s stored base of expert design knowledge.
When such knowledge can be captured in every system
engineer's workstation, ASIC design could well become
the method of choice for electroaic systems. (High
Technolg‘z. November 1986, pp. 38-44. Reprinted with
permission, High Technology Magazine, January 1987.
(© 1986 by High Technology Magazine, 38 Cowmercial
Wharf, Boston, MA 02110, USA)

Semiconductor market 1987

The semiconductor industry will pick up a2 little
more speed in 1987. The Electronics industry survey
predicts growth in US demand r=aching 12 per cent,
vith sales reaching $12.4 billion overall. In 1986,
the Electrorics survey shows, the industry grew only
7 per cent, to $11.1 billion. But both years' gains
will not move the industry back to the level of sales
seen in 1984, the last boom year.

Integrated circuits should see a 12 per cent
gain to $10.4 billion, against last year's 8 per cent
rise to $9.3 billion. Discrete semiconductors will
rise 10 per cent to $1.6 billion, a marked
improvewment over last year's ] per ceat gain. And
optoelectronic devices will increase 14 per cent
overall to $348 million. This sectur grew
12 per cent last year, with sales of $304 million.

In all market sectors, dollar growth will come mainly
from higher-volume consumption of such products as
CMOS microprocessors and memories, advanced linear
ICs, MOS power transistors, and high-resolution
optoelectronic arrays. These chips commasnd higher
prices than older commodity products, which have
suffered severe price erosion.

Within the far larger IC sector, the Eiectronics

survey shows microprocessors, wicrocowmputers, and
related ICs advancing 12 per ceat tuw $1.8 billioa,
following 8 9 per cent increase and $1.6 billion in
sales in 1986, Here, growth will be paced by
high-performance CMOS devices that command prices of
up to $300, cowpared with $5 or so for older MOS
chips. Doing even better are semicustom chips that
replace high-cost subsystem assembliies. Standard
cells, for instance, sre due to rise 47 per cent to
$287 million, and electricaliy progresmsble gate
arrays should go up 50 per cent to 351 willionm.

In memories, the overall market should grow
12 per cent to $2.2 billion, following & scant
6 per cent rise in 1986. CHOS static memories, which
sre replacing cheaper types because of their superior
speed-pover product snd large capscities, are
forecast to rise at 8 brisk 19 per cent, tc
$273 million. Dynamic random-access memories, which
grev only 5 per cent last yesr, should improve to
9 per cent this yesxr, thenks to the higher prices
resulting from the recent US-Japan trade agreement.
The fastest-growing DRAM natursily is the newest:
Electronics shows the 1-Mb chip up slmost 200 per
cent, to $203 million.

Although most industry watchers agree thst 1987
will be better than 1986, there's vide divergence
over just how good the recovery will be. On the side
of the optimists is Datsquest Inc,, the San Jose,
Calif., market recearch house, which sees IC
consumption rising 14 per cent, including o
17 per cent rise in microprocessors snd
microcomputers, sand 8 12 per cent rise in DRAMs. In

contrast, lntegrated Circuit Engineering Corp.,
Scottsdale, Ariz., predicts an up-down cycle in
1987. ICE expects ihe year to end in 3 9 per cent
grovth rate, but predicts overall US growth of only
4 per cent, compared with 10 per cent worldwide.

In the past three years, original-equipment
manufacturers have twice built up inventories to
avoid shortages, then cut back on orders wvhile using
up the surplus. MNow they see little point in
refilling their stockrooms, because the semi—
conductor industry has sbout twice as much capscity
as orders. -

On the plus side, the stage is now set for a ‘
more orderly US market. Not oanly vas the buying
binge in the first half of 1986 smalier and shorter - ‘
that the one in 1984, but also it produced only @ |
minislump cumpared vith 1985. la Decemver, the ‘
Semiconductor lndustry Association reported that |
book-to-bill ratios, which compare orders and
shipments, had risen in October and Movember to 0.99,
indicating slow growth combined with inventory
depletion.

Indeed, inventory depletion comes up again and
again in conversations with industry executives,
along with the hope that US computer and peripheral
production - the largest single consumer of
semiconductors - will catech fire this year.

Michael Graff, vize president of marketing for Harris
Corp. Semiconductor Sector, believes that IC
shipments now closely match asctual consumption in
assembly plants. The same is true of discrete
components sand linear ICs, says Peter Jenner,
director of new product planning for Unitrode Corp.
He argues that sales would rise even vith no growth
in equipment markets because resl consumption has
overtaken shipments.

In any eveat, growth needs to hit 15 per cent in
order to offset the abnormal price erosions of the
past few years and to restore profitability to the
industry.

The big excitement in the IC market 1s the
strong growth projected for several new products,
such as the 32-bit wicroprocessors. The 32-bitters
should soar 20 per cent to $83 million, on top of a
25 per cent increase and $69 million in sales last
year. Intel Corp. expects its nev 80386 32-bit
wmicroprocessor alone to have a significant impact on
the indus*ry, says Ronall Whittier, vice president
and directot »: marketing of the Santa Clsras, Calif.,
company.  also see continuing pervasiveness of
the 16-bit . :hines and continuation of all the
product lines going into CMOS,” he adds.

Indeed, advanced CMOS versions of the older MOS
processors are also in the forefront of the
microprocessor market. Their growth rate will double
from 6 per cent to 12 per cent, producing
$263 willion in sales in 1987 compared with
8224 million in 1986. But bipolar microprocessors
will slow from 28 per cent growth to just 10 per
cent, realizing $170 million in eales.

Although competition is keener than ever in the
semicustom IC arena, growth rates are still high.
Electronics forecasts s 20 per cent growth rate
overall in the custom and semicustom warket. But the -
semicustom chips, with their shorter turnaround times
snd lower design costs, are responsible for virtually
the entire spurt. Although the custom market will
still be huge, st $821 million, the growth rate will
flatten from 4 per cent to 2 per cent because of the
continuing swing to semicustom chips.

Especially strong are such stsrt-up technologies
as electrically programmable srrays, which should




grow 50 per cent to $51 million on top of wore than
300 per cent growth and $34 million in sales last
year. Gate arrays, though, have become commodity
products. Also, they're being squeezed out of the
low-volume market by prograsmable arrays and out of
the high-volume market by standard-cell circuits,
which offer greater flexibilit: and more functions
per chip. Still, with rapidly increasing preduction
volume, this categocy should post & 26 per ceat
rowth rate to $822 million, on top of 24 per cent to
653 million in 1986.

Standard cells, too, are in for a robust year.
This category should catapult 47 per ceant to
$287 aillion in 1987, compared with 27 per cent and
$195 million last year. This growth largely accounts
for the diminishing luster of the traditional,
handcrafred custom IC market.

Electrically erasable programmabl- read-oaly
memories should post a 21 per cent gain, to
$80 willion, after a2 I per cent dip in 1986. Much of
the gain in EEPROMS cowes from the increasing use of
parts up to the 64-K size in such applications as
updating-:nstrument-and—control settings. To boost
sales, producers are coming out with higher-density,
flash-technology devices that cost only asbout one
third more than ultraviolet—erasable EPROMS, instead
of 5 to 10 times as wuch.

But EPROMS are still slive and well.
Electronics shows this category growing 1l per cent
to $387 million, compared with a scant J per cent
gain, to $349 million, in 198€. One reason: by the
end of 1986, US prices for 256-K chips had risen to
10 per cent more than world prices in the wake of
antidumpit.g restrictions on Japanese imports.
Moreover, customers have trimmed down excessive
inventory.

Similarly, dynamic RAM growth of 9 per cent is
largely the result of price incresses created by the
US-Japan trade agreement. However, the foreign
warket values set in the pact allov Japanese firms
to recapture US market share los* during the
cut-throat competition of 1985. About 75 per cent of
the Japanese manufacturers’ US revenues come from
DRAMS .

In the linear IC market, Electronics pegs the
grovth of dats converters - the largest single
chunk - at 10 per cent, with sales of $496 million.
This segment dropped little in 1985 snd has grown
steadily since then. Moreover, s high proportion of
converters are proprietary designs with fsirly stable
prices. {(Reprinted from Electronics, 8 January 1987,
pp. 68-69, @ 1987, McGraw Hill Inc., all rights
reserved)

Semiconductor shipments grow more than 17 per cent
vorldwide in 1987

Total worldwide solid state shipments are
expected to grow to more then $40 billion in 1988
from sn estimated $27 billion in 1986, Last year's
figure represents s sizesble 25.6 per cent gain over
1985%e¢ dollar-based volume, an above-asverage gain by
historical stendards. But sbout two-thirds of that
incresse was due solely to the recent appreciation of
the Jaspanese yen and the major Europesn currencies
agsinst the dollar. If sdjustments for exchange rate
shifts were made, the gain would be only sbout
8 per cent, s much less cheery performance. The
dollsr is expected to be more stable in 1987, so most
of this year's projected 17.7 per ceat increase will
represent true growth. GCrowth should sccelerate to
26.4 per cent in 1988.

US semiconductor shipaents to quicken in 1947

The US semiconductor market, which had shown hints
of a recovery in early 1980, turned Jdown again toward
midyear. Weak capital investment caused most
electronic equipment marufacturers to scale back
production levels and reduce their component
putchases. The dip was brief, howvever, vith orders
beginning to climb agsin by autumn. Semiconductor
shipments to the US markets by US, Europe and
Japan-based manufacturers sre expected to total
$8.7 billion for 1986, a gain of more than 7 per cent
from the prior year. The US economy will strengthen
slightly in 1987, pushing semiconductor shipments up
about 20 per cent annuslly. Mext vear, 3 gain of
J1.3 per cent is expected, with volume reaching a new
record of $13.8 billion.
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Sluggishness in Japan's economic growth has become
more pronounced in recent munths, due to the lapped
effects of the yen's rapid appreciation on foreign
exchange markets in 1985-1986. Although export numbers
look good when measured in dollars, they are poor when
measured in domestic curremncy. For example,
semiconductor shipments to Japanese buyers are

rojected to show a yearly gaim of 41.¥ per cent to
x!0.78 billion in 1986. Changes in the yen-dollar
value will be responsible for nearly all of the
increase. With exchange rates becoming more stable,
dollar-based growth is expected to slow to

15.2 per cent this yesr and then to rise slightly to
17.5 per cent in 1988.

Small pickup ahead in European semiconductors sales

Growth ir most mjsor European industrialized
countries in 1987 will be the same a3 or better than it
vas in 1986. This wodest overall imprcvement will mean
slightly stronger sales of semiconductors in Europe.
When final 1986 figures are reported later this month,
total European Semiconductor shipments are expected to
come in at s yearly totsl of $5.5 billion, an increase
of 21.7 per cent over the level in 1985. If the
effects of the dollar's vecent depreciastion relative to
wmost European currencies were taken into consideration,
then the rise would be only a percent or two. A gain
of 16.6 per cent is projected for 1987, followed by an
18.2 per cent growth pace next yesr. (Reprinted with
permission from Semiconductor International Magazine,
Janusry 1987, pp. 37-38. @ 1987 by Cahners Pubiishing
Co., Des Plaines, I1. USA).

Custom chips outpace conventional circuits

The wmarket for spplication-specific integrated
circuits (ASICs) is flourishing, even in the midst of
slow growth for semiconductors generally. According to
Dstacuest, ASICs will expand by 25-30 per cent this
year - s growth rate slmost three times that of che
total IC business - to constitute s worldwide market of
$5.8 billion. "ASICs could account for up to half of
the total IC market within 10 yesrs,” soys
Wilfred J. Corrigan, president of LS1 Logic. "By 1990,
ASICs will represent s $12-15 billion market."”

The ASIC m rket is composed of four segments.
Over half of it consists of fully customized circuits -
extremely compact and capsble devices whose high
development costs make them most suitable for use in
high-volume goods such as watches, calculators, snd
other consumer products. The market for such ICs,
however, will remain essentially flat into the next
decade as design-automation tools, such as
computer-sided engineering (CAE) workstalions and
silicon compilers, grow in pover and sophisticstion.
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Figure 1

Semiconductor Industry Indicators

Ist Qer Ind Q2r 2ad Qtr
1986 1986 1985 1985 1986 1987 1988
Semicooductor shipmeats (USE bi.lions)
Total solid state - woridwide 5.75 6.70 5.42 21.48 26.99 31.76 «0.17
- us 1.95 2.21 2.07 8.09 8.72 10.47 13.75
- Japan 2.23 2.63 1.89 7.60 10.78 12.4} la.58
=~ Europe 1.3¢6 1.36 1.15 4.5 3.52 6.5%4 1.62
ICs - worldwide 5.1 5.13 4.13 16.49 20.72 24.06 3l.61
Discretes - wvorldwide 1.57 1.57 1.24 5.00 .27 7.11 8.517
Sept. Oct. Oct.
1986 1986 1985 1985 1986 1987 1988
Book-to-bill ratio - US 0.92 0.98 0.81 0.81 1.01 1.10 .20
Aug. Sept. Sept.
1986 1986 1985 1985 1986 1987 1988
Semiconductor employment - US 1/ 268.6 267.6 273.4 3352 3212 3259 3503
Electronic end equipment production 2/ 221.8 223.0 222,12 226.4 222.5 233.4 258.9

Source: Semiconductor Internationsl, January 1987.
1/ Thousands of workers
2/ Index, 1977 = 100

Wistorical data: Semiconductor Industry Association, Bureau of Labour Statistics, Federal Reserve Board.

Forecasts: Cshners Economics.

Thanks to such tools, gate arrsys and standard
cells - less complex ASICs that make use of some
predefined elements - will tske over a larger share
of the market. The gate arrsy market will rise from
$2 billion in 1986 to $5.6 billion by 1990, while
stacdard cells vith explode from $250 willion at
present to almost $4 billion by 1990, according to
Dataquest; during the 1990s, the standard cell
market should surpass that for gate arrays.

Programmable logic devices, the fourth ASIC
segment, sre the lesst complex and easiest to
design. At about $230 million, their current market
is on & par with that for standard cells, but the
grovth rate will not be as pronounced; by 1990, this
wmarket should be worth $1 billion.

ASIC vendors tend to specislize sccording to
market segment. Full-custom circuits are
manufaccured by MNationsl Semiconductor, Texas
Instruments, Intel, and seversl Jspanese firms. The
leading producers of gate asrrasys and standard cells
sre LSI Logic and NCR Microelectronics,
respectively. Standard cells sre slso offered by
Zymos snd VLSI Technology. Vendors of programmable
logica devices include Monolithic Memories and
Altera, and Xilinx.

In sddition to the production of ASICs, some
companies also provide services that ensble customers
to design, simslate, prototype, and test the circuits
they plan to use. A quarter to s third of the 1983
market for each ASIC segment was composed of such
service functions. These costs sre likely to
decrease as design equipment comes down in price.

For example, "todsy's $100,000 CAE workststion will
cost a half to a third as much by the end of the
decade,” says Andrew Prophet, senior industry snaslyst
at Dataquest, "and by that time $100,000 will put the
equivalent of » mainframe computer on the design
engineer's desk,” He adds that the proliferstion of
these workstations - produced hy such firms as Valid
logic sand Daisy Systems - will result in greater
familisarity with gate array and stendard cell designs.

Silicon compilers, which permit users to
synthesize ASICs from a2 description of the required
functions, are also becoming an important design
tool. One of the most serious challenges to vendors
of such equipment - including Silicon Design
Laboratories, Silicon Compilers, snd Seattle Silicon
Technoiogy - is to provide chip design software
sutiable for individuzls not trsined in semiconductor
engineering. As ASIC design becowes more automated,
Dataquest expects the number of workstations
incorporating silicon compilers to rise from 100 last
year to 10,000 by 1990, an instaslled base vorth over
$500 million. (High Technology Magazine,

November 1986. Reprinted with permission, High
Technology Magazine, January 1987, €) 1986 by High

Technology Magazine, 38 Commercial Wharf, Boston,
WA 02110, usni
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Custom chip in Europe

The production of custom or semicustom
integrated circuits tailored to a producer's needs,
whether it be for use in a TV, computer, or missile,
vas once a painstaking process taking months in
design and testing. But now, says “Custom Integrated
Circuits Market in Europe™, a nev 271-page report
trom Frost & Sullivan, "the shortest svailsble time
is four weeks from inquiry to supply of working
samples.” This speed is "probadbly the most important
factor wvhich will accelerste the market™, the study
says in predicting a sales rise of some 24 per cent &
yesr - which tops the 20 per cent annual pace being
posted by ICs in genersl.

Computer—aided engineering (CAE) snd CAD/CAM in
the semiconductor industry have cut costs
“"dramatically”, and receive most of the credit for
the boom; IC engineers can now verify and debug
their designs while still in the database, weeting
the nev ™ asis on fast, right-first-time product
development™. In constent 1985 dollsrs, the report
says the market will climb from $818 million in 1985
to §3 billion by 1991. National market, end users,
product types, and suppliers are all discussed.

"0f all the European markets the prospects for
grovwth in the Federal Republic of Germany are by far
the best,” the study says. For example, the average
age of industrial plant there wvas 1] years in 1984
versus 10 years in 1974 - mesning replacement of
nbsolete plant will aid custom and semi-custom ICs
(such as in machine tools). The country accounts for
neacly a quarter of the entire market, or nearly
458 million deutsche marks iu 1985 (st exchange rates
then).

The UK market is nearly as large as the Federal
Republic of Cermany's (106 million in 1985); roughly
40 per cent of sales thers sre to informstion systems
and telecommunications end users. The report also
shows the military to use s relatively high share of
the products, ss the UK hss been leading in the
development of data encryption systems and electromic
countermeasues.

France represents elightly wore than a fifth of
the market (more than 1.2 billion freacs in 1985).
Heavy government investment in the computer field -
in excess of 10 billion francs - will be a hallmsrk
there. The French suto industry "has been quick to
adopt electronic systems”, though wore rapid growth
vill occur in other industrisl areas.

A survey of the study’s other finding shows full
custom circuits to comprise 41 per cent of the
macket, and gate arrays, 8 third. Each of these
product types is significantly larger in volume than
standerd cells, fuced progrsmmable logic, or silicon
compilers, the othe: types snalysed. Automotive and
militery/aerospace end users will be among the
fastest growing, though telecom and informstion
systems are the lsrgest sectors., Ferranti is found
to hold the largest markct share among suppliers.
(Electronics Report, Irelend, Kovcmber 1986, p. 10)

18 per cent growth forecast in Euro proge ble
controller market

Luropesn industry may question when and how to
organige ptoduction under thorough-going computerized
networke, b.r their purchases of programmable
controllecs wiil continue to surge none the less,
sccording i+ 4 nev resesarch report from
Frost & Sulfivar,

The study, “Prngrammable Controller Networks in
Burope”, forecasts an average annual growth rate of
17.8 per cent for the total programmel.ie controllers

market to $1.4 billion in 1991 from $530 wmillioa in
1985. (Constant 1985 dclliacrs are used throughout the
stdy.)

Retvorked applications of medium-sized
cootrollers - those with 129-896 [/0 (input/octput)
channels - avre expected to grow fastest of all with
average snnual increases in coesumption of
24.9 per ceat from $39 million in 1985 te
$148 million in 1991. However, the category will
still oaly account for 10 per ceat of the total.

The largest category, as vell as the
second-fastest growing, is stand-slone medium-sized
contrcllers. Frost & Sullivan predicts 20.4 per cent
per annua growth from $141 million to $43V million,
or 30 per cent of the total, over tke forecast period.

Metvocks make factory-floor operatioas, vhere
programmable controllers are used, the base of &
pyramid-shaped sutomstion scheme with corporate
msnsgement issuing orders snd receiving reports st
the top. Laysrs of plant and process management fill
in the rest of the pyraaid.

However, in view of the considerable cost of
cowplete sutomation networks, many potential users
hesitate tn commit themselves, according to the
report, preferring to install progrsmmable
controllers and other sutomation hardvare which will
be capable of operating within a network systes at a
later date.

Besides cost, incompatibility of each
manufacturer’s network scheme with that of other
mrnufacturers has been a problex. Users vith any
interest in netvorking have felt forced to stick with
a single supplier. But Cenersl Motors’ Manufacturing
Automation Protocol (MAP) is an sttempt to desl with
this problem by creating s standard daca
communications scheme which, if designed into future
products, would allowv comvonents to “"talk”™ to each
other regardless of msnufacturer.

Most of Europe’s programmable controller
suppliers have launched, or are close to introduction
of, MAP-based equipment. In Frsnce, however, an
alternative common standard, known as JBUS, hss been
adopted.

The mirket is slso analysed by end-user group,
with Frost & Sullivan expecting by far the fastest
grovth - sveraging 26.6 per cent per annum - in the
food and beverage industry, where asutomatic control
makes fast changes swmong smsll batches of product
viable.

The Federsl Republic of Cermany dominated the
Europesn market for programsable controllers in 1985
vith 47 per cent of the totsl, and is forecast to
have 54 per cent by 1991. (Electronics Report,
Irelsnd, November 1986, p. 7)

Industrial terminals for data collection in Europe

The collection of deta requires hardware with
particular characteristice that depend on the type of
environment in which it operstes. Thus, besides the
most widely distributed dsts scquisition stations of
the tertisry sector, we have those in industrisl
environwents. The use of the lstter, according to s
study made in Europe by Frost sad Sullivan, will
incress= as 3 consequence of the increasing
introduction of CIM (Computer-Integroted
Manufacturing) systems. In 1990, they are expected
to achieve a market of 90,000 units. The present
populetion is only 11,400 units.

The main sectors in which they are used are:
the manufacture of sutomobiles, the aerospace




industry, mechanical construction, electrical
coastruction, the chemical industry, and the foods,
beverages and tobacco industries. The countries in
wvhich their use is mosi widespread sre: the Federal
Republic of Cermany, the United Kingdom, France,
Italy and the Netherlands. Their use will iacrease
particularly in the plastics, textile, paper,
printing and packing sectors. Dsta collectioca
stations in industrial envircaments nocmally consist
of 8 console with keyboard, a screen, as automstic
data reading device and a tr ission ¢ tion
that communicates with the ceatral computer.
(Bulletin IBIPRESS, Ne. 109, 30 November [936)

Bubble memories

The announcesent by Intel Corp. last --~th that
it had signed a letter of intent to sell i..
bubble-memory opzration marked the end of an era.
Intel's decision meant the last major US
semiconductor menufacturer involwed in bubble

ies vas abandoning the field to the Jspawese and
tvo US start-ups, MemTech Inc. and Magnesys Iinc.

HenTech and Magnesys don’t ianté:! .0 abdicate
the market to the Japanese without s fight. MeawTech
is being formed to take over the Intel Magnetics
operation in Folsom, Calif., and will gain access to
the considerable research snd development Intel put
into bubbles. Magnesys, San Jose, Calif., is
emphasizing subsystem-level mewmories, and it has
developed its own wafer-level functional tester and
circuits for its subsystem products that help improve
yields from bubble wafers.

But with Inte' gone, Hitachi Ltd. and Fujitsu
Ltd. of Tokyo are the only giants left in the bubble
business. Both are working on the next generstions
of bubbles - 16-Mb devices, wvhich are due toward the
end of this year, and 64-Mb devices, expected in
1990. They, along with NEC Corp., a relstive
nevcower, sre slso exploring advanced Bloch-line
technology for future parts.

The question for the US companies is vhether
they can catch up. Esch is confident it can.
Although the companies themselvas are young, both
stand to benefit from the accumulsted experience of
US bubble-wemory pioneers.

The innovstions of Magnesys and the cache of
technology MemTech gets from Intel will help make the
two companies worthy bubble competitors for the
ismediate future. But they face formidsble opponents.

Hitachi is already woving sway from an
early-generation technology based on
bubble-propagation patterns formed of permalloy and
towvard a nev ion-implantation technology for its
16-Mb devices. Ion implantation of the garnet film
affords the same capscity in one-third the chip area
required by the permallioy spproach.

Current bubble memories use permalloy patterns
shaped like chevrons. Hitachi's new devices, by
contrast, propagste bubbles slong patterns of
contiguous disks created by implenting large doses of
ions. A 1-bit cell measures 1.5am", compared wvith
a 6m” cell for permalloy technology;
ion-implanted perts due in 1989 will have 2- 2
cells. Smaller chips built with improving
implantstion techniques will cost less. Hitachi
expects to make 16-Mb parts that "will sell for less
than curreat 4-Mb devices,” says Edward Klink,
Hitachi Americs’'s bubble-memory marketing development
manager.

"Hitachi is alresdy perfecting technolngy that
will enable it to make & 256-Mb device by the
mid-1990s, and eventuslly s gigabit device,” says
Klink, At these capacities, bubbles bacome
competition for low-and Winchester drivea.

Fujitsu also ts developing its 16-Mb bubble
components with ion-implantation techaiques. To
improve acsg efficiency, the 16-Md parts will be
built as two stacked 8-Md chips, with both chips
controlled by the same rotating magnetic field. LEach
8-Mb chip will be about the same size as Fujitsu's
curreat 4-Mb chips. The company says it will be
offering ssmples of the 16—b part sometime during
the next fiscal year, which begins ir April.
Developeent of 64-Mb parts has begun hut is still ia
its earlier stages.

Beyond 64-Mb, Bloch-line technology may turn out
to be the wvay to go. In Bloch-line devices, a single
bubble carries more than | bit of data - perhaps as
many as 100 bits in a single stripe-shaped bubble
about 0.5 pm wide. The individual bits are
represented by changes in polarizstion vithin the
wall of the bubble domain.

Fujitsu and Hitachi are researching this
technology, as is NEC Corp., which does aol currently
have a commercial bubble—memory line. Both Hitacki
acd MEC say they have working versions of
experimental Bloch-line devices that store s handful
of bits each, but practical chips appear to be a long
way off. (Reprinted from Electronics, Januvary 1987,
pp. 102-103, €) 1987, McCrav Hill loc., sll rights
reserved)

Wafer-scale integration still going stromg

For a vhile it looked as though WSI was an
impossible dream, one that had eaten up millions of
dollars and frustrsted leading semicoaductor
companies and researchers. Whai has saved usl is a
turo avay from the amwbitious goal of integrating oamto
a single wafer all the different ICs needed for a
system. Nov ompanies are working along two wore
cautious routes: wafers that integrate repeated
structures, such as memory cells, connected by
moltiple levels of interconnection, and hybrid-like
silicon-on-silicon assemblies in which the wafer
constitutes a substrate of interconaections ontc
vhich ICs are bonded.

Among the companies taking the first approach
are Inovs Microelectronics snd British compsnier such
as Plessey and Sinclair Resesrch. The hybrid camp
includes Mossic Systems and GE. Also, TRW, GTE, and
Honeywell are pushing slowly toward WSI by building
ever-larger chips; in Honeywell's case,
hybrid-circuit techniques are being used as a part of
the interim golution. GM/Hughes Aircraft Co.,
meanwhile, is working on an ambitious project that
not only involves building wmonolithic WSI, but
stacking s number of wafers together as well.

One attraction of WSI is that it reduces the
number of pia coanections that can fail in a system.
But the main resson so many keep plugging along is
that semiconductor density improvements are sloving
down, just as systems-level users in the
military/aerospace industry and other sre calling for
s leap forvard.

The silicon-on-silicon hybrid approach solves
the yield problem for wafer-sized subsystems with »
mix of IC types; individusl chips can be tested
prior to mounting on the substrate. A leading
proponent of the hybrid spproach is Mosasic Systems
Inc., Troy, Mich., vhich is selling its electrically
programmable Unipro gubstrates in two sizes - either
8 4-in., vafer or & 1-by-i-in. segment. "But its
chairman and chief technical officer says that
without exception customers sre more interested in
the 1-by-1-in. segments Chan they are in the &4-in.
wafers, beceuse of "engineering reasons that start
with the packaging.” One, two, or three of the
1-by-l-in. segments can be put into existing
comreccial and military-qualified packages, whereas
the wafer-size Unipro substrastes cannot.




Also going the hybtid route is General Electric
Corp., Schenectady, B.Y., workiag ia coamjunction with
the Ceater for Integrated Electronics at Rensselaer
Polytechnic Institute in mearby Troy. GE's director
of sewiconductor packaging says the sdvaatage of
building a silicon substrate is that "It's sn easy
substrate to put through photolithography.” It's not
moch different from a printed-circuit board, he says,
"but you can have a grid on a 2-mil pitch as opposed
to the YU-mil pitch oa a pc bosard. You have 10 times
the density.”

The more traditional sonolithic vafer-scale
approach still has a raft of proponeats, such as
Inova. 1Its Invoute methodology is a
test-before-connect scheme, using deletive hard-wired
connections and a comson second-wetal mask. Two key
benefits are individual die testing and standard,
low-cost processing. Introute does not depend on
error—checking or majority-voting schemes to boost
yield, but it can be used to build such circuits if
necessary.

Acother member of the monolithic cawp is the
Hassachusetts Institute of Techanology, where until
ctecently resesrchers were using a laser to form
additive links after vafer processing is done. This
technology requires complex nev techniques, so the
gosl st the MIT Lincoln Laborstory has been to
develop a more practical link technology that uses
standard OM0S processes. The iaboratory is wow
demonstrating s WSI dyaamic time-warping circuit for
speech memory.

The British sre slso pursuving monolithic WSI.
Among the sims of the UK's Alvey fifth-generstion
computer project is the study of fault-tolerant WSI -
in wvhich yield is enhsnced by switching in redundant
circuit elements to replace faulty ones - in an
attempt to gain an edge in vhat the project's
principals consider to be the technology of the
1990s. Managing the project is the Plessey Co.,
working in conjunction with General Electric Co.
plc's Hirst Research Center, International Computers
Led., and several British universities. Test ceils
incorporating such regular circuit structures as
random—access mewmory and myltipliers vwill be combined
in demonstration circuits and st lesst one full &-ia.
WSI part by 1990.

Commercial WSI parts could emerge within the
next year from Anamartic Ltd., Cambridge, UK, 3
company set up esrlier this yesr by Sinclair Research
Led. The first product, s 160-megabyte RAM using
1.25-’- n-M0S, is due in esrly 1988.

In the US, TRV Inc.’s Electronic Systems Croup
in Redondo Feach, Calif., is building what it calls
"superchips”™ - parts larger than standard ICs by s
factor of 3 to 10, using WSl methodologies. CTE
Laborstories, in Waltham, Mass., is slso taking an
evolutionary approach. Rather than leaping directly
into WSI, it is moving eloviy to lsrger ICs.

Straddling the boundary between monolithic snd
hybrid spproaches is Honeywell's Corporate Solid
State Laborstory in Plymouth, Minn. Honeywell is
febricating very large CMOS chips, typically 0.7 to
1.0 in. on & side and containing several fuactional
cells. These chips can then be put down in a
hybrid-type package.

The mnst impressive system-level effort to date
in monolith.c WSI is the 3-D Computer Project of the
IExplorstory Studies Department ot Hughes Resesrch
Laborstories, Malibu, Calif., The Hughes team is
building an image-processing cellular array of
stacked CMOS wafers that has one processor for easch
pixel. The team believes that by stacking wefers
fabricating feedthroughs and interconnections, it can
create massively parallel communications channels on,
between, and panaing through vafers. TFunded under o

Defease Department contract to build a feasi’ility
demonstration machine, the machime currestly being
developed vill be 32-by-32-processor srray in &
five—vafer stack. (Repriated from Electromics,

8 January 1987, € 1987, pp. %4-95, McGrav Hill Iuc.,
sll righte reserved)

Automsted “moaster™ IC plants may be an expensive
mistake

Led by the Japsnese, the rush by the world
s~miconductor industry to highly automated, 6-ia.
wvafer "mou...--" plants is now being called an
expensive mistake by leading industry coasultcats.
And the next step, to 8-in. wafer lines, has hit an
ecoaomic and technical stone wall. The cresult, they
say, has been & growing ber of Jap plant
closings, cancelled construction plans - and maybe &
golden opportunity for US chip makers to catch wp.

These dramatic views were first sired in late
Janusry by Jerry D. Rutcheson, founder of VLSI
Research Inc. in San Jose, Calif., an expert ox
semiconductor production equipment. He is
challenging vhat has been regarded as a bedrock
truth: economies of scale sre the key to
prosperity. The reasoning has been thaz the bigger
the wvafer and the wore sutomstion, the more good dice
st & lower cost. Such sttitudes had led to the huge
sutomated 6-in. wafer fabs that can crasmk out up to
13,000 vafer starts per week. These plants cost
upwards of $150 million each, and the Japanese alone
have committed to build about 40 since 1984.

But today's lagging markets are not the ssme as
the markets of five years ago, vhen the Japanese were
taking market share with high-volume production of
dynamic randow-access ies snd could afford to
build the huge plants. "They are finding the plants
don’t work profitsbly today,” Hutcheson says - so
start-upc have been delayed, and plsats have either
been closed or downsized.

The question now is, what effect will all this
have on US plans to compete against the Japanese,
their moanster plants, snd their supposed economies of
scale? Being discussed now are two similar
proposals: a Pentagon-supported US manufacturing
consortivm and sn industrisl plan to set up 38
sanufacturing co-operative (Semstech). As far as
Hutcheson is concerned, there is s role for such »
co-operative. "I's still for it,” he says, but sdds
that the key to making s US manufacturing
co-operative work is plant flexibility.

Hutcheson's conclusions are seconded by other
experts, such as semiconductor snalyst
Daniel J. Rose, who track the business. For example,
recent data from Integrsted Circuit Engineeriang Corp.
of Scottsdale, Ariz., shovs that some Japanese
companies are indeed backing off from 6-in.
production (sse tsble).

The problem, says Hutcheson, is sluggish growth
leading to overcapacity. On top of that, Hutchesnn
says, the sutomated equipment is designed to perform
at top rates for pesk efficiencies and cannot easily
be scaled back to lesser voluwe: "The plants asre
inflexible becaure these systems are essentislly
bolted together,”™ he says.

S0 vhen demand is flat or lower, production is
cut, and expenses climb to the point that operations
"can be enormously unprofitsble,” says Hutcheson.
Also, the aix of semiconductor type has changed from
high-volime commodities to ASICe. The implications
for the US chip industry could be profound, he
thinks. "Americans [merchant market suppliers) never
built the monster plants, but that cen work to our
benefit. For the first time in 10 years, the US hss
a chance to catch up.” US makers rely on smaller,
more flexible plants, he saye. Since these plants




are now being upgraded to improved processes, US
suppliers sre betler attuned Lo today's demand for
short-run ASICe.

Attaining true flexibility in chip manufacturing
is 2 task thst causes headaches for US companies too,
says Theodore Malanctuk, vice president of
manufacturing at National Sewmiconductor Corp., Saats
Clara, Calif. The softwvare for controlling automated
process lines is 80 much different for ASICs that
“geaeracing this softvare is & sonumental task,” he
says. “Japan has gen>rated scftvare for commodity
items; they will have to go back snd regenerste for
custom. That is something the US is struggling with

-
now.

As for 8-in. vafers, Hutcheson says, “the trend
is slowing, possibly disappearing.™ The Jspanese
think there's no need for the bigger wvafers snd
believe that they are technologically beyond the
state of the art. Keeping to & *5 per cent tolerance
across 8 inches is the main bottlemeck. So IBM Corp.
and Texas Ianstruments Iac. are the bellwethers of the
8-in. world, with perhaps eight plants between them
on—line or plenned, Hutckeson says. 1IBM, in fact,
sanounced iast week that the megabit chips in its new
3090 processors were fabricated on 8-ia. wafers.

Asisns delsy some 6-in. vafer production

Facility Installed capascity
Company location (vafers/moath)
Fujitsu Ivate 22,000

Mie 10,000

Wakamstsu 10,000
Hitachi Kofu 15,000

Mobara 15,000

Naks Closed

Ohme Delayed indefinitely

Hokkaido Opens 2nd quarter 1987
Hyundai Inchon Opened &th quarter 1986
Mstsushits Arsi Delsyed indefinitely

Yozu Opened &th quarter 1936
Mitsubishi  Kumswoto Delayed indefinitely

Sai jo Delasyed indefinitely

Kochi Opens lst quarter 1987
neC Kumswoto 25,000

Yamaguchi 20,000

Livingstom,

Scotlsnd Opers lst quarter 1987
Ok § Miyazaki Opened &th quarter 1986
Ricoh Osaka 10 000
Sony Wiigats Delayed indefinitely
Sharp Fukuyama Opened 3rd gquarter 1986
Toshibs Oh-lcs 20,000

Ivate Opened Ath quavter 1986
Total - 147,000

Source: Integrasted Civcuit Engineering Corp.

(Reprinted from Electronics, 5 Februsry 1987, p, 29,
©l9l1, MeCroew Hill Inc., sll rights reserved.)

British Covernment funds gallium arsenide research

Research into gellium ersenide, as & wmeterisl
for building fest semiconductor devices, is being

give a €25 aillion boost by the GCovernment. The
Department of Trade aod Induetry has ecarmarked this
feadiog a3 & slice out of the Support for lanovacion
scheme over the next two yesrs.

Gallium arsenide tresearch has not been part of
the Alve: progrsmme. MHitherto it has been funded
mainly by the Ministry of Defence -~ to the tune of
€2 million a year since 1977. This funding will
continve.

Information technology minister Geoffrey Pattie
sars further government support "sims to encourage -
esrly exploitation of gallium arsenide”. It hopes to
develog wicket<ble products, to svoid fragmeatation
and duplication of effort sad to face up to growing

US and Japarese competition. (Computer Weekly, -

22 January 1987, p. 8)

Thomsor to tap fresh GaAs field

Thomson Sewmiconducteurs claims it has broken new
frontiers in integrated circuit techmology with the
creation of a prototype 0.5 micron transistor that
introduces indium in an alloy wvith gallius srsenide.

The technology involves depositing wolecules of
indium, shich has the same stowmic pattern ss gallium,
on a gallive arsenide wafer, in order to creste an
alloy. The replacement of gallium electrons by those
preseat in indium is a relatively straightforvard
process, according to Thoason.

The first tests have shown that, at 18 GHz
frequencies, the gain in power between input and
output is tenfold, equivalent to the best performance
by a GaAs circuit.

The French firm forecasts a major role for its
nev transistors in nev military radars and antennae.

Thomson has kept two engineers busy full time
since the early 1980s on developing the gsllium
arsenide-indium chip.

Thomson's achievement now establishes it firmly
as a rival for the laboratories of IBM, ATST, NEC,
Fujitsu, Plessey and British Telecom in introducing
advaaced chip technology. (Elecrronics Weekly,

28 Jaausry 1987)

Profits reduced and jobs cut at IBM and ATT

Ten thousand IBM ewployces in the US have
sccepted early-retirement inc mntives from the
company, thus leading to s one-time charge of
US$250 million in the last quarter. Meanvhile, ATT
has set sside US$l billion in order to cut
27,400 jobs. Both steps have been due to the slump
in profits that wss particularly sharp for the two
companies in the last querter of 1986,

The snnusl net income of IBM hss been down for
two consecutive yesrs. The US$4.79 billion the
compsny esrned lsst year represented a 27 per cent
fell in earnings from the previous year.
Fourth-quarter net income was down 48 per cent.
Annual earnings at ATT have plunged from
Us$1.55 billion in 1985 to US$239 million in 1986,
Carnings in the finsl quarter likewise played a large
part in this negstive performance. Profits resched
US$1.48 billion over the first three quarters, but »
US$3.2 billion restructuring plan anaounced during
the fourcth quarter ste up US$1.7 billion of the
profits for the yesr,

ATT wvas broken up into 22 regional telephone
companies folloving the deregulation of
telecommunications in che US. In Januery 1984, the
company had 385,000 employees. Now, it has 321,000,
By the end of this year, it plans to hasve only




290,000. According to company officials, the
positive results of the adjustments and restructuring
aov being umiertaken will not be fel: until 1988.
When Ms Bell was broken up, US$10.5 billion was
designated for equipment renovation. Now, s
restructuring plan which will cost US$3.2 billion has
been launched. The cost includes US$l billion to ecut
jobs, US$1.2 billion to improve the physical plant
and US$1 billion to reduce capacity in certain
sreas. (Bulletin IBIPRESS, MNo. 115, 8 February 1987)

Siemens joins the L-Mb dras cludb

Siemens AG is about to take its first big step
in an all-out drive to propel itself into what the
Federal Republic of Cermany giant calls the "megs
era™ of the semiconductor industry. Lagging oumly
=a jor Japanese suppliers, Siewens next March will
start sampling a 1-Mb dynamic rand
its customers.

cess y to

The big chip is just the beginning. New
facilities that will come on line next year, such as
a3 nev mask centre, a process line for high-ipeed
bipolar devices, and s design centre for spplication
and cusiomer-specific CMOS circuits, will contribute
greatly to Siemens’ drive. Coupling these facilities
to the Federal Republic of Germany company's
experience as 2 systcms manufsciucei =i!! 244 ereatly
to Siemens' clout in the European semiconductor
markets, predicts Peter Savage, associste director
snd a components market watcher at Datquest UK Ltd.
in London.

The Munich company’s efforts in 1- and 4-Mb
DRAMs ave part of the Mega project, which Siemens snd
Philips International NV jointly launched in 1984.
This $2 billion endeavour, partly financed by the
Dutch and Federasl Republic of Germany Covernments,
envisions 4-Mb Siemen3 DRAMs by 1989 and I-Mb Philips
ststic rand cess ies also by 1989. The
cowpany is one of three Europesn manufacturers that,
under the Joint European Silicon Submicron Initiative
(JESSI) want to set up a common resesrch institute
for developing a 0.3-sm technology. Philips of the
Netherlands and the Thomson Croup in France are salso
JESSI partners.

8y sampling the l-Mb DRAMsS next spring, "Siemens
is right on schedule”. Being on schedule would not
have been possible for Siemens, however, wirhout help
from Toshiba Corp. Under a technology-exchange
sgreement with the Jaspanese company Siemens acquired
the mask-fabrication technology necessary for making
the devices. That has ensbled Siemens to cut the
time it had lagged other firme in getting memories to
market. In the past, its lag time had been running
2 1/2 years, but with the boost irum the Japanase. it
nov is only sbout half thst. And with its &4-Mb
devices - vhich Siemens will make entirely on its
own ~ the company thinks it will pull even with its
Far Eastern and US competitors.

To thst end, engineers at Siemens’ Cen’rsl
Resesrch Lsborstories in Munich have tested parts of
their 4-Mb DRAMs, which will be made with 0.8-ym
lines. Thanks to JESSI, Siemens is even eyeing
0.3-,-, 64-Mb devices.

Produced at Siemens’ Regensburg plant, the l-Mb
DRAM uses 1.2-zm CMOS technology. The l-Mb-by-l-bit
DRA4 will come with msximum access times of 100 and
120 ng and will draw either 330 or 275 mW. The
S4 wml chip comes in a standard 18-pin dusl in-line
plastic package, wvhich is the same size used for 16-,
64-, and 256-K memories. Around mid-1987, the 1-Mb
DRAM will be sveilable in s surfece-mountable package.
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V~lume production of the 1-Mb DRAMs will be
gradually etepped up during 1987. The production
line is geared for 6-in. wafers, in contrast to most
of the competition, which still works with 5-in.
vafers.

About the same time that volume productios of
1-Mb DRAMs gets under way, Siemens' wask ceatre and
process line for high-apeed bipolar logic circuits
vill come on stresm. This facility, in Munich, will
concentrate on emitter-coupled-logic arrays with gate
delays initislly around 20U ps. Another project due
tc come on line mext year is s desiga centre for CMOS
ASICs and customer-specific circuits. So by the end
of 1987, Siemens should be in & strong position to
run with the Japanese and US chip azkers in the mega
area. (Electronics, 13 November 1986, p. 30)

Big chip is set for PC domain

IBM has announced thst a new generation of
memory chips will be built into its enhanced
3090 mainfreme range, helping to boost processing
powver for users by up to 60 per cent.

Yet it should not be long before such chips,
vith & capacity of one Mbit - at present a luxury
that only msinframe users can afford - will be
standavrd in every PC. MNext year could see the start
of that process.

Demand for Mbit memory chips is low at the
mowent, but as prices cowme down and the devices
become more readily availsble they will become the
standard commodity chip. Over 5.5 million Mbit chips
vere shipped in 1986, sccording to market research
firm Dataquest, the number is expected to increase
tenfold in 1987.

Apart froe msinframes, the first machines to
take advantage of the one Mbit chip will be
superminis and graphics workstations, which perform
memory-intensive tasks. When the price is right the
Mbit chip will replace the 256 Kt-it chips found in
PCs today.

But as chip technology sdvinces quicker, the
lifespan of products shortens. The 16 Kbit chip
lasted three to four years, the 64 Kbit chip three
years, the 256 Kbit chip sbout two yesrs. It is
likely the one Mbit device will have s lifespan of
only one year before it is overtsken by four Mbit

chips. ... (Computer Weekly, 19 February 1987, p. 17)

Megachip announcements

IBM has snnounced that it has designed and
produced s memory rspable of storing & megabits
(millions of binary digits) in an integrated circuit
(chip), 35 per cent greater than the strongest
memories of | megabit available st present. The
Japanese telecommunications company, Nippon Telegraph
and Telephone (NTT), has announced the details of its
16 megabit wemory. Both announcements refer to the
typical directional memory (dynamic RAM) snd ooth
cases are prototypes which in the best of cases could
take one or two years to become cosmercislly
exploitable.

from these snnouncements, coupled with the
previous snnouncement by Texas Instrumerts for s
4-Mbit chip, radicsl changes in microcomputers, which
still today are basically chips of 256 Kbits, can be
foreseen. Not only will the problems be overcome of
the full exploitation of the services offered oy
microprocessors such as the Intel 80236 which is
capable of directly managing 16 megabytes (millions




of characters) and of rhe DOS operation system with
regard to fully overcoming the 640-Kbytes barriers,
but also the easy use of complex expert systems,
orthographic dictionaries, high resolution graphics
and repid RAM disks can be foreseen. It is precisely
these possibilities that will wmake the request for
such memories soar and will render their production
profitable. (Bullerin IBIPRESS, No. 120,

15 March 1987)

Thomson joins flanks with the Itclian CCC

The French company Thomson which operates in the
electronics sector har reached a collaboration
agreement vith the Italian semiconductor manufacturer
GGG, The French company had been seeking partners
for sowe time to enable it to expand its own capacity
to penetrate the s:ziconductor market. For this
reason it azquired Mostek last year from United
Technology in the USA.

The programme which Thomson and GOG intend to
develop will have a global cost of US$229 million and
a duration of four years. It is also expected to
take part in Eureka's European project for high
technology.

ine plans for collaboration between the two
companies foresee the development of s new generation
of & megabit EPROM type (erasable programmabdle
read-only memory) chips, as opposed to RAM (random
sccess memory). This “ype of integrated circuit is
not subject to slterations of memory, even if the
centzal system is deactivated. (Bulletin IBIPRESS,
Ne. 113, 25 Jsnuary 1387)

Two Cerman giants team up to take on IBM

Does one plus one make 8 powerful twosome? Two
Federal Republic of GCermany companies - chemicals
giant BASF and Siemens, the Munich-based electronics
company —- hope so. They're tesming up in & 50-50
venture to create Europe’s biggest supplier of
I3M-compatible mainframe computers. Neither company
is a stranger to the market: BASF already sells
Hitach msinfrsmes and peripherals, vhile Siemens
supplements its IBM-incompatible computer line with
IBM-compatible Fujitsu products. Once they begin
combined operations on 1 Jsnusry 1987, the two
companies expect to have 1987 revenues of
$500 million, or about one-third of Europe's
IBM-compatible market.

With national names snd strong marketing and
service networks, the BASF-Siemens linkup "will be
very vell established,” says Gerhard Adler, president
of consulting firw Diebold Deutschland. Although
BASF snd Siemens say their chief target is
Internstional Business Machines Corp., some see them
posing s potent threst to such US companies ss Amdahl
Corp. and the National Advanced Systems unit of
Nstiona! Semiconductor Corp., especislly in the big
German market. (Business Week, 24 November 1986)

ATT sni! Olivetti reach new agreement

After the successes obtsined on the European
market, which in 1985 saw Olivetti in second place in
the ssles of professional PCe and in firet place in
the Itslisn macket of the sector, the Ivres house has
recently reconfirmed for 10 yesrs and extended the
scope of its collsboration agreement, begun in 1983,
vith the USA memmoth in cosmmunications, ATT.

The new arrangement provides Olivetti with the
exclusive suthorization to produce the entire range
of sach of the two professional personsl lines.
Horaover, steps have been taken that favour the joint
formulation of informatics strategy by the two
groups, with particular regard to the development of
integreted eystems in telecommunications and
informatics,

The decisions taken by ATT to review the
agreement with the Italian group matured following
the losses the American firm experienced in the
informatics sector. It seems in fact that the
telephoae giant recorded disappointing sales indices,
except for the P6300 personal computer produced by
Olivetti. The expected losses amount to
approximately U5$800 million.

Things are going differently for Olivetti
however. According to & classification published by
Datamation, it ranked second among the top
25 Europesr companies in 1985 in sales of
professional PCs, with an 1. per ceant share, outdone
only by IBM with a 30 per cent share of the market.
(Bulletizn IBIPRESS, No. 106, 11 November 1986)

Fujitsu to buy into Fairchild

Fujitsu of Japan and Fairchiid Semiconductor
have signed an agreement in principle whereby the
Japanese compsny is to buy s majority helding in
Fairchild. Fujitsu is scquiring 80 per cent for am
undisclosed amount, while Fairchild's parent
Schumberger will retain 20 per cent. It is
understood that Don Brooks will remain as president
and chief executive officer of Fairchild, and the US
and European operations of Fujitsu Microelectronics
will be folded into Fairchild. Brooks will remain oa
the board of directors of what vill become 3 new
international company based in Cupertino.

The new company may be modelled slong the lines
of Amdahl, vhich is now controlled by F:jitsu. It is
expected that Fairchild's products will be sold in
Japan by Fujitsu, but the Fujitsu semiconductor
division there will remsin organized and owned as
they sre.

Faicchild has been slipping dova the
semiconductor manufacturer’'s league for some time
now. In 1985 its IC revenues totalled about
$465 million, and snalysts have forecast that an
increase in IC sales this yesr should produce
revenues of just over $500 million. The combined
output of the two companies is for=cast to produce
some $2.2 billion vorth of semiconductors this year
according to one report. That would put
Fairchild/Fujitsu about equal to Hitachi which is
forecast for $2.27 billion, a little wore than
Toshiba which is forecast for $1.975 billion, but
substantially short of NEC which is forecast for
$2.865 billion. (Electronics Report, Ireland,
November 1986, p. S)

Motorcla, Toshiba sign chip pact

Motorola and Toshiba have reached s preliminary
sgreement on sn exchange of products and technologies
and 8 joint manufacturing venrure in Japan. As part
of the agreement Toshiba saye it will actively
support Motorola's access to the Japanese market.

The deal will also propel Motorols back into the
dynsmic RAM (DRAM) market. Toshiba will transfer its
MOS menufacturing process technology snd
representative DRAM snd static RAM (SRAM) designs to
Motorola manufacturing facilities worldwide. Toshiba
will purchsse certain 8-bit and 16-bit
microprocessors in thc near term, and in the longer
term, it will purchase 32-bit microprocessors from
Motorola.

The agreement also calls for the mutual periodic
transfer of technology through to 1991 to the
jointly-owned manulfacturing facility, as Motoro's's
semiconductor operations gsin more access to the
Jaspanese market,

The facility will be located in Sendas, Japan
and it will produce 256K, IMhit and 4Mbit DRAMs and
256K and 1Mhit 3RAMs using Toshibe designe and




technology. It will also produce 8-bit, 16-hit and
32-bit microprocessors using Motorola’s HCMOS designs
and technology. Productioa is expected to dbegin in
the first quarter of 1988,

This preliminary agreement is subject to the
signing of definitive agreements. Both parties
stress the transaction covers only MOS semiconductor

products. The agreements should be completed by the
end of 1986. (Electronics Weelly, 3 December 1986,
p- 3)

Japanese companies moving into Europe

The recent move into Europe of the Japanese
group NEC, following a similar move by the Toshiba
group, is a reflection of the growing presence of
semiconductor manufacturers in the region. Toshiba
has decided to initiate large-volume production of
the latest generation of memory chips for domestic
and other producte. The chips sre one-megsbit, or
one-millicn bit, semiconductor products.

The production of the one-wmegabit chips, which
have four times the power of the previous generation
of semiconductors, began last month at a plant in
Braunschweig, Federal Republic of Cermany. When in
full production the plant is expected Lo turn out
around 100,000 chips per month. Toshiba has not yet
installed manufacturing linres at the Braunschweig
plant. It has decided instesd to import components
for local assembly and testing. In this, Toshiba is
behind Siemens, the only European semiconductor
manufacturer to have begun production of one-megabit
chigs on a small scale.

However, specislists do not expect the German
company to seek to becowe the leading manufacturer in
tl.e sector, and, sccording to them, Toshiba will
eutomstically acquire s stroang position. The other
Japanese computer group, MEC, which has installed
full-scale production lines at its plant in Scotland,
recently became the largest manufsacturer of
semiconductors in the world.

It is clear that the first manufscturer to
enter the market vwith a new—generstion chip can
exert enormous influence on the design of many
products and, thus, corner s sure share of
clients,

According to a study carried out by Dataquest,
the European market for one-megabit semiconductors
should be rather modest this year, with production of
only three million units. However, production is
expected Lo reach 20 million units in 1988 and
60 million unite by 1990. (Bulletin IBIPRESS,

No. 116, 15 Februsry 1987)

14,000-gate Honeywell 1C leads next bipolar wave

A nev gemicustom logic srray called the
HE12,000, from Honeywell Digital Product Center,
raises the gate-count ante for bipolar parts well
over the 10,000 mark while offering 150~ps
propegstion delays and typical power dissipstion of
9 W and worst-case dissipation of 15 W.

The new chip is part of the next wave of bigger,
faster commercisl bipolar arrays aimed st keeping
poverful computers percolsting nn data and programs
without the need for expensive liquid-cooling
systewms. Close on Honeywell's heels are the likes of
Fairchild, Motorols, and Texss Instruments, which ere
expected to announce srrays made from new
emitter-coupled logic processes.

But Honeywell is making its bid with the same
1.25-am triple-level-metal bipolar technalogy it used
8 year sgo to launch the 8,000-gate HES,000. The
process - a cousin of the l.257un technology
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Honeywell used for its Phase I work in the militacy's
Very High Speed Integrated Circuits Program -
produces a speedy but pover-stingy array of
current-mode logic gates surrounded by ECL
input-output circuits. OML cells are similar to ECL
circuits minus the emitter follower. Without emitter
follovers, CML cells dissipate less power and have
incresed density, says David Wick, bipolar product
manager.

Although the majority of computer applications
vill continue the migration toward high-density CMOS
semicustoms ICs, s small but determined group of
mainframe and supermini wanufacturers will continue
to ask for faster and bi-ger bipolar chips. That's
the view of Dean Winkelmann, vho tracks
spplication-specific logic ICs at Integrated Circuit
Engineering Corp. of Scottsdale, Ariz.

He estimaces ECL gnd bipolar parts will shrink
from a combined 1" per cent share of $1.29 billion
gate-array sales in 1986 to only 22 per cent of

3.35 billion by 1991 (see table).

Even though the market is getting smaller,
others have no intention of leaving it all to
Honeywell. For example, Motorolas is expected to
introduce soon a high-density ECL gate array based on
an extension of its Mosaic Il process using 2 new
structure called a polyelectrode transistor.
Fairchild, likewise, is expected to apply its latest
bipolar process, called Aspect to high-performance
bipolar arrays. And England's Ferranti Electronics
Ltd. announced last autumn a fast, lowpower
10,000-gate bipolar array using a new third
generation of its collector-diffused isoiation
process.

Bipolar: still a good niche

1986 1991

Worldwide market ($ billions) 1.285 3.35
CMOS 662 762
ECL 213 142
Bipolar 132 82
GaAs - 22
Source: Integrated Circuit Engineering Corp.

(Reprinted from Electronics, 5 February 1987, © 1987,
HcCraw Hiil Inc., sll rights reserved.)

Success of Motorola's MC6800 series of Motcrola

Motorola has announcedi that the MC68030
microprocessor with the extended floating point
HC68882 coprocessor will mak:® it possible to double
the services of the 68020 which works with the 68881
coprocessor. This should incrrase the success
Motorols has had with the 6800C series on the 32 bit
microprocessor market. ihe very rational
architecture of such microprocessors, couypled with
the fact that Inte! the leader in 16 b1
microprocesso: s was sechind in presenting ite 32 bit
microprocessor, the L0386, have contributed to such
success.

The 68030 wiil offer complete upwvard
compatibility, in o-her words it will be able to
process the programmce created with the whole range
of the microprocessor family inifisted in 1979 with
the 16 bit MC68000. Beaides Intel, the major
competitors to the 68020 sre the 12332 of National
Semiconductnr, the WE32100 of the ATT and the Z80000
of Zilog. The market for which they are contending
will reach 4.7 million units by 1990,




In any evsluation of 2 wicroprocessor, the
coprocessor vhich accompanies it should be
considered. These coprocessors are integrsted
circuits ss or more complex than the actual
microprocessors which operate with it, enabling its
services to be almost on & par vith those of a
wmainframe. They represent therefore a wvay of making
up for the limitations in the curreat circuit
integration technology. (Bulletin IBIPRESS, MNo. 121,
22 March 1987)

COUNTRY REPORTS

Argentina

Process coantrol for petrochemical units

Petroquimica Ceneral Mosconi has embarked on a
wvide-ranging modernization of its petrochemicasl
complex in a move to upgrade product quality and keep
its large export business. Ome expansion project,
already in progress, is a new olefins unit. Licences
and basic engineering have been contracted with
European suppliers.

The second expsnsion projeci will pronduce
dimethyl-polyethyl-terphthalate from the paraxyleme
that PGM now produces and exports. Basic engineering
for this job has been contracted to German
companies. The plant will have a starting production
capacity of 62,000 tons per year, and it is expected
to begin operation in late 1988,

Although the initial goal of PQM was to supply
the dowestic market, it sought exports as a major
revenue source. It was remsrkably successful. At
present, 30 per cent of its output supplies the
dowmestic market, and the remsinder is exported to the
USA, Britsin, Italy, Japan, Holland, Germany, Brazil,
Spain, China, Mexico snd Kores.

Exports during fiscal year 19846-83 was
distributed as follows: USA, 56 per cent; Europe,
27 per cent; Latin Americe, 1) per cent; other
countries, 3 per cent.

The new plants as well as the existing units at
Ensenada will be provided with s newv process coatrol
technology to replace its present control systems.
Two yesrs sgo a technical study was conducted, to
seek measuring and control equipment with higher
precision, operating versstility and faster response
rates. Management slso wanted wore dats on each of
the unit's operations. A distributed control system
called Spectrum rec ded by Foxboro Argentina S.A.
wvas chosen.

First installation of Spectrum was done at the
pyrolysis gssoline hydrogenstion plunt. Later, it
was hooked up to the hexsne plant.

Spectrum festures a regulatory control unit, a
CRT-based work station, and s comsunication link
called Foxnet. It facilitstes system integration.
This network communicates vis coexisl cable. It
permits communicstion between distributed process
units up to 15,000 feet spart, snd dramsticslly
lovers inscsllation and wiring costs. Its
one-megabit speed sllows efficient integration of
large or complex systems.

The new control equipment includes an automatic
printer which recorde the basic parameters for each
process under control. The data facilitate quick
anslysis; with the previous systems, time was
consimed by gathering detailed information at
ditiearent points of the plant. (Industrial World,
October 1986, p.17)

Canada

The B.C. Science Ministry and the Federal
Ministry of State for Science and Technology have
sanounced the formation of the British Columbis
Advanced Systems Foundation. The purpose of the
foundation is to set up an Advsoced Systems Iastitute
"to build strategic technology strengths in computer
science, microelectronics, applied mathemstics and
robotice™. The new institute will receive $8 million
in funds from both ministries over five years.
{Canadian Research, September 1986)

China

China to export PCBs

A group of 21 Chinese research institutes and
factories has signed contracts with the US, Italy sad
Australia for the export of their primted circuit
boards, Xiohua news agency reported. The group,
which has automsted production lines sud produces
advanced prianted circuit boards, has also recevied
orders worth Yusn 10m from domestic custosers.

The research institutes and factories had
combined their resources to produce the PCBs, which
previously had to be imported because of inadequate
production capacity. (Electronics Weekly,

11 February 1987)

EEC

ESPRIT reviewed

Background

The European Strategic Program for Research and
Development in Information Technology (ESPRIT) was
launched by the European Community in February 1984.
It resulted from en initiative taken by the EEC
Commission snd s Round Table of 12 leading Europeasn
information technology firms in response to growing
concern over the Europesn information techmology (IT)
industry's reduced competitiveness in the world
warket.

The program is to provide the research needed
for competitiveness in the IT industry through
collaborstion smong the Europesn IT orgsnizations and
to psve the way for European standards.

Present status

Over a thousand proposals were generated as s
tesult of the 1984 and 1985 work programs. Only one
out of five could be supported. There are now sbout
200 projects with 450 organizations end involving
sbout 2,000 people full time. The finsncial
commitwent to 1 July 1986 was 1,37 billion ECU
($1.1 billion). The Commission hes published
inforsation for each technical srea, giving general
strategy, s summary of the work, contact point snd
project partners.

A few examples of ESPRIT projects are:

- Project 97 (advenced algorithms,
srchitectures, snd layout techniques for VLSI
signal processing) has produced s solution
for a particular type of srchitecture, smong
several being investigated, which is 10 times
sore efficient than the present state of the
art. The project has also developed a CAD
tool which, together with other existing
tools, sllovs the completely sutomsted design
of complex integrated-circuit digitsl filters
in less than s week,




- Project 440 (advanced message-passing
atchitecture and description systems) has
provided the basis for the developmwent of a
product (OMEGA, environment to develup
knovledge-based systems) which has been
announced on the market by Delphi, a small
company {hat is the main contractor in the
project.

- Project 623 (operational contrsl for robot
systems iantegration) has produced s report
titled "Degign Rules for Robot ntegration
into Computer Integrsted Manufaciuring™. The
project is investigating the probiem of the
integration of various technologies in CIM
systems and will provide results applicable
not only to industrial r.5>ats but also to
material handling ejquipment.

- Project 232 (compound semiconductor msterials
and I7s) has already met some of its
technology objectives. The success of the
project, together with results achieved in
other complemencary programs by the same
censortium (LEP, Plessey, Siemens, Thomson),
has led to the realization of GaAs MESFET
256-bit static RAM circuits with access time
of 1.5 ns. LEP has also announced the
successful operstion of a l-kilobit static
RAM vith 2 longer access time (3.4 ns) but
very low power dissipation.

- Project 107 (LOKI - logic-oriented approach
to knowledge and datadbases supporting natural
user interaction) has developed toois to
optimize access to dstsbases, thereby winning
the supreme prize at the 1984 European
Conference on Artificial Intelligence.

- Project 121 (handling of mixed
text/image/voice documents based on a
standard office documents srchitecture) has
defined an office document architecture,
resulting in recosmendstions to the European
Computer Manfucturers Association (ECMA) and
Internstionsl Standsrds Organizstion (150)
for standardization.

= Project 32 (PCTE - portable common tool
environment), asimed at providing s supporting
structure for a family of portable tools, has
reslized the first prototype based on ADA.
PCTE will provide a common framevork to serve
as a basis for the development of tools for
the writing of softvare. Emphasis will be on
portability of the developed tools.

Some major technical achievements in
state-of-the-art work in microelectronice include:

= A chip using 0.5-wicron feature-size circuits
and contsining 1 million elements. This work

was done by Matra-Harris, France and SCS, Italy.

~ Bipolar and CHOS circuits on the same chip
wsing over 10 process steps and 20,000
transistors. This was sccomplished by
Philips, Siemens, and Stuttgart University.

= An ECL hipolar svitch has been constructed
snd operated at 200 picoseconds.

= A compound semiconductor using gallium
arsenide has been demonstrated on s l-kilobit
static RAM with 300 nasnosecond access time
and low power consumption.

Som: major acuievements in PUTE are that:

- This project is establishing standard
interfaces in tool development. EMEIAUD, a
French program for a common environment for
softuare engineering, has adopted these
interfaces.

= A common UNIX 5 interface has been
established. It is called "x open™.

= The US DOD is discussing a proposed
computer—automated support equirment (CASE)
vs. PCTE interface.

Plans for ESPRIT LI

During an ESPRIT technical week held in
October 1986, plans for ESPRIT Il were considered.
The focus will be 7n market requirements and a plan
to have products on the market by 1992 that will be
competitive in the world market. In microelectrounics
the emphasis will be on application-specific
integrated circuits to meet market needs at reduced
cost. An objective in informatioan processing systems
will be to improve by & factor of 10 the price
performance of 8 complete system including hardware
and software. In applications, emphasis will be on
factory automation and office systeas withk an effort
to establish common subsystems.

A task force held a series of workshops and
cousultations in February which has resulted in
an outline package recoomended by the Commission
for a second phase roughly three times the size
of the current programme - to 30,000 man-years of
wvork.

The proposal suggests three _echnical vork sreas:

l. Microelectronics and peripherals. This
requires restructuring of existing sctivity to
include basic hardware and peripherals. The
objective is to provide the Community IT industry
with full system capabiliry through access to
up-to-dste functional components and sub-systems
based on state-of-the-art solid-state (especislly
semiconductor) technology. The effort should be
divided between siiicon technology, compound
semiconductors, computer-aided design, and
peripherals.

2, Information processing systems. This
involves i1ntegration of existing Al processing and
software aress to reflect the increasing convergence
of the work. The objective is to provide capability
of producing systems of similar complexity to those
produced now with 10 per cent resources, and of
producing highly complex systewms. Lmphasis will be
on the systems approach, and the effort will be
divided between system design, knowledge
architecture, knowledge engineering, signsl
processing, and technology integration projects
across all nareas.

3. Integration of IT into application systems.
This will include the development of existing office
systems and computer-integrated manufacturing. The
objective is to enhance Europesan capsbilities in the
integration of IT into systems for use in & broad
range of applications. The effort will be divided
between:

- Generic technologies snd methods in which
R&D for technologies, tools, and subsystems
can be used in a brosd range of applications.




= Factory automation to support the
competitive position of European
manufacturers through flexible, reliable
sutomated systems of production and to
stimulate and increase participation by
vendors.

- Office and integration information systems
R&D for wide gpplication, and with emphasis
on human-activity support systems.

Commments

The ESPRIT program has just woved into the
second half of its 5-year first phase. It is too
early to assess its success overall. However, as
cor.firmed during its mid-term review last fall it has
made substantial progress in sowe areas. In
particular, the work in wmicroelectronics is
impressive. The demonstration of 0.5-micron
feature-size circuits contsining a million elements
is certainly state of the art. Also, its effect on
collaboration among European companies from different
countries will have substantial impact on the future
of this industry in Europe.

The plans outlined for ESPRIT Il with emphasis
on products and applications will make it competitive
with EURFKA. One can then ask why both programs. Of
course, EUREKA covers a wide spectrum of industries
and the whole of Western Eurnpe as contrasted with
ESPRIT, which only covers information technology im
the EEC countries. ESPRIT is also more centrally
co-ordinated than EUREKA appears to be.

None the less the question of overlap in the
information technology ares is bound to rise.
(Eurogean Science Notes, November-December 1986)

The second stage of the Race progrause

The European telecommunications programme which
began in January 1986 was concluded at the end =f the
year. With a view to plsaning research for the
1986-1991 period, a meeting has been held of the
authorities of the twelve countries of the European
Community in order to prepare the second stage of
the programme. Its culmination is to make it
possible for Europe to have a wideband network based
on 8 new generation of optical fibre systems which is
to allow the rapid transmission of images, sound and
data.

The European Community Commission has accepted
8 proposal of a research and development programme of
the most advanced technologies with regard to
telecommunications. The community’s coatribution to
finance projects should amount to
850 million US dollars.

Around 30 of the programme’s investments are to
be destined to the study and testing of a number of
Community standards in the field of wideband
communication networks, This is an essential element
in allowing the formation of a unified market in
Europe that would make it possible for firm to
attain a competitive size, The reat is to be
destined to the development of technologies and for
the equipment necessary to implement them. (Bulletin
IBIPRESS No. 103, 3 November 1986)

Euro deal falters

Plans to set a budget for the next five years of
Eurcpesn Community high-technology research are still
in deadlock after the collspse of compromise talks.

Research ministers were intending to discuss a
comprnmise introduced by the Commission st an earlier
meeting but papers giving s detailed breskdown of its
three-year, . 7 hillion budget proposal never
appeared,
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The UK, supported by France and FRC had argued
for a £2 billion budget cut in the Commission's
original £5.4 billion, five-year programme.

Research ministers had little difficulty in
agreeing the next phase of pan-Europeen Eureka
projects. Eureka has the same aim as EEC projects -
to build European defence azsinst US and Japanese
technological competition — but it does not require
the same specific commitment on funding.

At the recent ministerial conference in
Stockholm 37 new projects, worth £525 million, vere
aanounced. The major project is a collaboration
between Thomson, the French defence and electronics
group and SCS, the Italisa semiconductor maker, to
develop a new generation four-Mbit Eprom (Erasable
programmable read only wemory) chip. (22222555
Weekly, 8 January 1987, p.3)

E;vet
Computer training

Trhe Engineering for the Petroleum and Process
Industries Co. (Enppi) Computer Department conducted
computer training courses for persoanel of ASORC and
El Nile Sosp Co. during November and December. The
Enppi courses ewmployed new approaches to computer
training: lectures were reduced to s minimum, with
70 per cent of total training hours devoted to
hands-on training (the highest percentage curreantly
offered in Egyp:). The covrses also included case
studies in fields related tc the trainees’
backgrounds. The basic philosophy of the courses was
that the trainees should learn, not about computers,
but hcw to use computers to solve problems.

The syllabus included 40 hours of introduction
to computers, 30 hours of Basic, and 40 hours of
FORTRAN. Trainees worked both with personal
computers and with mainframes. The courses followed
a pattern which has been very successfully applied in
Enppi in-touse training, and it is hoped that this
experience will now benefit Egyptian industry on a
wider scale.

Federal Republic of Germany

German supercomputer

Suprenum is the name given to the supercomputer
being developed under the direction of Professor
Wolfgang GCiloi, head of the Berlin branch of
Gesellschaft fiir Mathematik und Datenverabeitung
(CMD). Tt is funded by the Cerman Ministry of
Research and Technology (BMFT). Seversl research
institutions and companies are involved in carrying
out the work in the project: Krupp Atlas Elektronik,
Stollman CmbH, GMD-First, Erlangen University, and
several others.

The gosl for Suprenum | is to produce in 1989 5
256-processing-unit system with a performance of
1-5 Gigaflops. GMD is involved in the following
specific tasks:

- Development of s first prototype hardware and
systems software in close co~opcration with
the participating companies;

- Development of specific program development
environments; and

- Development of spplication software packages,
e.g., multigrid partial differentisl equation
solvers.

The architectural concepts were developed by
Giloi and his tesm st GMD-Technical University of
Berlin (TUB) First. Since the project is expected to




result in a marketable product its performance must
be obtained at competitive cost effectiveness and the
program development eavironments sust be acceptable
to the users. (Eutopean Science Notes,

2 February 1987)

India

Indian telecommunications development

The telecommunications sector, as the structure
necessary for the country's technological
reorganization process, has been given special
importance in the 1985-1990 five-year plan launched
by the Indian Government. The latest action taken
receatly indicates the de+ire for change in this
field.

In India, one of the main problems is the
shortage of telephones. With only five telephones
per 1,000 persons, India is better off than Burma,
Bangladesh, Nepal snd Bhutan, but is away behind its
neighbours Sri Lanka, Malaysia and Thailand.

As regards transmission, a plan is being tested
with respect to the installation of s
package-communication network with nodes instslled at
Bowmbay, Nev Delhi and Madras. In a second stage a
still more important network is to be set up with
eight nodes.

The Government has set up 8 ceatre for the
development of telecommunication whose goal is to
reduce India's dependence on foreign countries. One
of the first tasks assigned to the centre has been
the conception and production of a numeric standard
capable of equalling the other world numeric networks.

A team of young engineers has interested itself
in this project. It has already presented a numeric
PABX telephone standard whose production will take
place next year. Other research teams ace planned,
notably in the transmission field.

The most recent action taken by the Government
vill make it possible for private imdustrialists to
launch themselves in the nascent communications
industry. Electronic enterprises have been created
at the level of each state in order to solicit the
participation of local industrialists in the
projects. (Bulletin IBIPRESS, No. 105,
3 November 1986

Italian telecom company in Indias

Italtel (the Iri group company which deals with
telecommunications) is sbout to reach an agreement
with the Indian Covernment for perfecting some
projects concerning spplicstions in the sgricultural
and telephonic communications sectors.

The agreement, which is expected to be signed
shortly, vill comprise orders swounting to
US$100 million. One of the projects coucerns the
creation of s large data bank to collect information
on the territory and natursl resources using
satellite transmission. The second project involves
setting up digital telephonic exchanges for rural
aress, even the most remote locations.

The programme for the development of digital
telephony is extremely flexible because it will have
to adapt itself to both the different types of use in
the vast Indian countryside and the cnnnection with
the exchanges in some lsrge urban centres set up by
the French telecommunications company Alcacel,

While Tcaltel will make & major contritution to
the execution of this plan by providing its own
technolngy, the collaboration of local industry in
this sector will also probably be called upon.
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The other project in which Italtel is
participating concerns the collection and
transmission via satellite of data on the vast
territory and natural resources of the country im
order to improve the planning of agriculture and
industry ia this field. (Bulletin IBIPRESS, No. 119,
8 March 1986) -

Teaching industrialists to read the warning signs

India’s electronics industry has evolved a
new—-style training and technology centre intended to
bring the benefits of modern instrumentation to half
s million small-scale eaterprises on which the
nation's future prosperity may depend. Siwmilar
institutions are to be established by the educational
and industrial planners of many poor countries in
order to help them through an unavoidable stage of
industrislization vhich renders vast populations
vulnerable to disasters triggered by the erroneous
spplication of high techmology.

The Bowbay lastitute for the Design of
Electrical Measuring Iustrumeants has won
international prominence since the Bhopal tragedy two
years ago when a lesk of poisouous gas from a
pesticide plant led to the death and injury of
thoussnds of residents of a shanty-town nearby.

The principal director of the institute,
P. K. Krishnamurthi, says that "after the disaster,
there has been s rush of manufacturers suddenly
concerned that their instruments should be properly
calibrated on a regular basis. This is vhere we can
help industry to read potential danger signs
accurately in order to svoid accidents in the future”.

The institute was originally intended to enable
the swall, indigenous manufacturers in & aost of
industrial sectors to survive without recourse to
expensive imported technology. It serves hundreds of
companies offering help in technical training and
consultancy, design, developwent, calibratiom,
testing, tooling and prototype fabrication.

Its specialist training programme for industry
includes some 30 courses covering such diverse
spheres as digital electronics and e¢lectronic
troubleshooting, process control and instrumentation
and photochemical milling. In addition, the
institute tailors training courses to the specific
needs of individusl enterprises.

This element of flexibility in specialist
training, developed to snswver the needs of a crucial
phase in the rapid industrislization of one poor
country, is to be copied shortly by other higher
education institutions elsevhere in the hungry world
in order to easz passage slong the diverse paths of
their societies towards indigenous high technology.

The United Nations Industrial Development
Orgenization has invested some US$1.2 million in
precision electronic instruments as vell as teaching
sids and technical advice for the Indisn centre. The
institute has aleo won much co-operstion and support
from universities and technical colleges in the
industrislized world.

Now it is likely to become s model for similer
institutions in the developing regions to be
established collectively by groups of universities,
industries, governwent departments as vell as
specislist United Nations orgsnizations snd outside
tinsncisl donors.

There was no instrument testing consultancy
service in Indis when the institute was first
established back in 1969. Sowe of the larger
manufacturers slready had limited testing facilities
for their own use. But something like BU per cent




of Indian-made process coantrol instruments

originated from the small-scale sector, and

their producers yrgently aeeded access to @

relisble evaluation centre. The institute has filled
the need.

Circuitry for an electroaic balance,
microprocessor kits and a card for testing car
electrical cables are just a fev of the diverse jnbs
that the institute has undecr’ sken for industry. It
has also lent its services to tackling one cf India's
major socisl and economic problems - population
control by precision woulding of the T-shaped plastic
anchor for intrs-uterine comtraceptive coils.
(Development Business, 15 December 1986)

Japan
The Japanese supercomputer in Cifficulty

The programwme for the develop of a computer
with very high—-speed processing, begun ian 1981 by the
J Gover t and wvhich earmarked funds for
us$140 million, is currently going through a critical
period.

The project, which was planned to end in 1989,
is aimed at developing, by this date, a computer
with a calculation capacity one hundred to one
thousand times faster than the computers novw on the
market. The superfast computer, whose applications
should be generalized, would be gble to process »
capacity of 10 gigaflops or thousand million flcaring
points a second. The research and study concerning
the new techuologies to be spplied to the
supercomputer sre nov organized at various levels,
both for the hardware snd the software, ss wvell as
the design.

The studies and experiments on one of the three
new technologies to be applied to the developmwent of
superchips, which would have made possible the high
processing speed needed by the supercowputer, were
abandoned due to the techaical difficulties
encountered and the high costs. For the other tvo
sdvanced technologies, research seems to be going
ahead very slowly.

One of the technolegies under experimentation is
based on the development of the "Josephson junction”,
which is operable and functions at -170 degrees
centigrade, vith the difficulties thet can be
imagined of finding msterisl that resists and
functions st such temperstures. The other two new
technologies concern: the development of high
electron mobility trensistors, which also operate at
low temperstures, snd gallium arsenide. (Bulletin
IBIPRESS, Mo. 113, 15 Februsry 1987)

Republic of Kores

Semiconductors: Made in Kores

Kores's semiconductor industry is picking up
these days at s steady pace after esperiencing a
setback last ycar vhen chip prices hit rock bottos in
internationsl markets. According to the Ministry of
Trade snd Industry, Korean exports of semiconductors
topped $761 million as of the end of July, up
34.6 per cent over the first seven months of last
yesr. Local wmekers predict that exports will reach
$1.5 billion or more for the year. Thie is # growth
of 22 per cent over 1985,

The turnsround is welcome, obviously,
psrticularly in view of the fact that sowme prices
have doubled since 1985, For example, 64K-bit DRAM
selling for $0.40 to $0.50 leet year is going for
$0.90 to $1.00 this year. The 256K-bit DRAM that now
sells for $2.60 brought only s $2.00 return last
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year. The major coantributing factor for the price
rise is the joint agreement betveen the United States
and Japan. Although Korea was not a party to the
agreenent, it has benefited by the resulting
stabilization.

Even so, a healthy marker brings in wore
companies that wvant a piece of the action which, ia
turn, heightens the competition. The Daewoo
Electronics Company, for instance, pushed ahead vith
construction of a semiconductor factory in Curo
ladustrial Complex oa the outskirts of Seoul. The
initial iavestment was $18 million. Mass productioa
began in November, challengiag the dominaace of
Samsung Electronics, Goldstar Semiconductor and
Hyundai.

At any rate, the industry is flexing its
muscles. Last yesr, accordiag to the Business Korea
‘36 Yearbook, the semiconductor industry accounted
for 15.8 per cent of the country’s total electromics
production and 24.4 per cent of electronics export.
laterestingly, 92 per cent of sesiconductor
production vas exported while 73 per cent of dowestic
demand was supplied by imports.

The future looks bright for the Koresn
semiconductor industry. The Korea Lostitute for
Economics and Technology (KIET) forecasts that the
country’s share of the world market will increase
from 1981's 5.3 per cent to 8.8 per cent in 1990 and
I1 per cent in the year 2000. This, despite the lack
of rav materials, trained technicans snd productioan
capacity that is still only sbout half that of the
United States or Japan. The size of tire industry by
2000, says KIET, will be a whopping $!2 billion, 3
figure roughly equivalent to the entire Korean
electronics industry of today. Furthermore, makecs
vill iovest sround $3.4 billioa in R&D and another
$5 billion in manufacturing facilities by 2000.

Korea has progressed s great deal siready. It
the 1970s, domestic makers were simply sssemblers.
As recently as 19385, Goldstar sanounced a 64K-bit
SRAM and IM-bit ROM, snd Ssmsung introduced a
256K-bit DRAM.

If anything, semiconductor development should
acceierate. Earlier this year, the Association of
Kores Semiconductor Manufacturers was established
with 13 dosestic makers registered as members. Among
these companies are Goldstsr, Samwsung, Hyundai,
Daevoo, Anam and Poongsan. (Ansm is a specialized
semiconductor sssewbly service. Poongsan makes lead
frames for semiconductors.) The Association will
receive government subsidies for research and
development. A focus of the orgsnization will be to
advance domestic capsbility in the area of
semiconductors, including development of 4M-bit
DRAM. (AEU, November/December 1986)

Korea Electronics Show 1986

The 17th Kores Electronics Show held st the
Kores Exhioition Centre (KOEX) 8-13 October 1986
showcased some 73,500 products from 460 companies.
Manufacturers from 15 countries were there - 198 of
thes from sbroad - but the biggest news came from the
Koresan companies, including Semeung Electronics’' 4% am
camcorder with built-in LCD TV. During the six-dey
show, sowe 200,000 visitors walked through the KOEX
doors, and 5,000 or so vere buyers ‘rom foreign
countriee,

The buyers were buying too, at an aversge rate
of about $160 willion, given the total sales
contracts signed at the show. According to
B. K. Yoo, director of the Electronic Industries
Associstion of Kores (EIAK) which sponsored the show,
"Last year we had 445 companies from 14 countries.



Export sales contracts during last vear's show came
to $790 million.” He went on to say that

$800 wiilion in export ssles contracts were expected
at this year's show. If the target vas reached, it
would represent nearly cone—tenth of Korea's total
electronics production (not just export) during the
first three quarters of the year. Production this
year is up, it should be noted, by 45 per ceat over
last year's pace.

Just what was it about the show that it could
attract such luminaries, crowds and buyers?
Certainly it benefited by the high yem ian relstion to
the dollar as overseas demand for electromics has
shifted somevhat from Japan to Korea. In addition to
that, Korea is emerging as & source of electroamics
products that are quite advanced but also reasonably
priced. (AEU, Movember/Decesber 198v)

Mexico

Hewlett Packard of Mexico secures exclusive
production of two hp—

Hewlett Packard Corporstion of the US has
decided to transfer the exclusive production of the
aew hp-3000/52 and hp-3000/58 computer series to its
Guadalajar production plant in Mexico. This will add
the tvo computer models to the 37, 3I7XE, &2, and 48
secies already being manufactured in the Mexican
plant. For the first time, the developwent sod
production of the 52 snd 58 series will take place
outside the home country of the corporation. Sales
of the tvo nev series, 90 per cent of which will be
sold in the US and Japan, will benefit the Mexican
economy. It is expected that tens of millions of
dollars vorth of the computers will be exported
snnually.

The decision to transfer the production of
the hp-3000/52 and hp-3000/58 series was sought by
the Hevlett Packard operstion in Mexico. The
Mexicans based their srgument on the Escuincle
printed circuit, which is patented by the research
and developwent division of the Cuadalsjsra plant.
This printed citrcuit vas one of the first memory
products based on 256-k bit chips to appesr on
the market. In the hp-3000 model, the circuit
has six layers, 2 mbytes of mewory, and can be
used as the central memory of the system. For
more than & year, zlmost sll hp-3000 series
computere have relied on the Escuincle circuit.
This was the decisive factor in the decision to
transfer production of the hp-3000/52 and
hp-3000/58 to the Guadalajars plant, which controlled
the patent. (Bulletin IBIPRESS, Mo. 115,

8 February 1987)

Peru

Software and equipment made in Peru

TCC, Telecommunicaciones, Computscion y Control
S.A., a8 Peruvian company, has been developing
softvere products in Spanish for the Latin American
market. It hes slready produced prograws for
spplications in payrol' asccounting, stock-inventory
control, general accounting, snd budget snd
cost-accounting for civil construction and
engineering projects. Likewise, TCC has been
developing and manufacturing suxilisry snd expansion
products which can be used on Cromenco microcomputers
available on the Mexican market.

The central rapid readout system, which is
designed for the telephone compeny of Peru S.A., is
on exswple. The system offers 8 rapid disk-readout
cepability and can be run from a Cromenco
3102 termin.l. TCC has developed interfaccs for the
Cromenco CS) wmicrocomputer for disk-readout and
data-transmission using IOP and Quedarz, a
star-configured netwvork.

Aoother product is the computer-based
vote-tabulation system. It can be linked to 256
voting sources and is therefore ideal for goverament
congressional bodies, such as the senate and chamber
of depcties of Peru, or mediumsized sssociations or
groups.

A third product is the magnetic and
alphanuseric—character printing system, which is
likewise designed for the Cromenco microcomputer.

Finally, the cowpany produces a data
concentrator designed by Eatel Peru, & natioasl
telephone-communications enterprise. The
concentrator is used to collect the data which have
been transwitted or received from the remote, or PRX,
stations linked via wodems to the Entel centre. This
product is also rum oa the CS3 microcomputer.
(Bulletin LBIPRESS, Mo. 118, 1 March 1987)

Singapore

Singapore to become centre for sophisticated
software

The Asisn island State of Singapore, which
enjoyed rapid advances in prosperity uatil the early
1980s, nov faces an unprecedented slump. Many of the
manufactured goods which fuelled that growth are now
made more cheaply in poorer Asian countries.
Singapore's output fell 1.8 per cent last year and
could fall snother 1.5 per cent this year.

In an effort to reverse this trend, the
Government is directing s concerted drive
"upaarket”. Singapore aims to becose s major world
centre for producing sophisticated softwvare.

Lim Swee Say, deputy general manager of the
National Computer Board (MCB), says: “Last year was
a tough year for the information techmnology industry
in Singapore. While the total revenues went up
$216 million in 1984 to $256 million in 1985 the
grovth rate has sloved dow: from 29 per cent in 1584
to 16 per cent ia 1985.

Much sore significaatly the growth in production
of harduare has fallen still more sharply, vhile
software sales remain buoyant. Last year Singspore's
sales of software and services incressed 28 per ceat
to $75 million compared to 1984, slthcugh this was
mostly due to strong howe demand. In contrast ssles
of hardvare increased just 14 per cent to
$180 million.

The slowdown of computer hardvare sales vas
especially marked in Singspore. In 1984 demsnd for
computers was extremely strong compared to the
previous yesr - up 47 per cent for microcomputers snd
27 per cent for minicowputers. Lsst year the home
sarket registered just 6 per cen- growth for all
segments of the market.

In export terms, Singspore is wmore importsnt so
far as & manufacturer of hardware thso as a producer
of software. Last year B) per cent of Singspore's
totsl exports of information techanology products and
services worth $57 million ceme fros hardvsre.

One key component of the Government’'s efforts is
a0 informstion technology institute opened in April
under the directorship of Lim Swee Ssy. The
institute has its roots in sn applied research
programme primarily run jointly by the NCB snd the
Systems snd Computer Organiszstion of Singspore's
Kinistry of Defence vhich stearted in August 198).

Initislly che institute’'s progremme will focus
on three major sreas: softwsre engineering,

knowledge systems and integrated office systems., 1In
the ares of software engineering the institute is

aiming to develop « computer-sided environment for




softvare developers. LIt vill spoasor applied
resesrch to produce system development methodologies
and softwvere tools to help softwsre suthors boost
producrivity and efficiency.

In knowledge systems the institute is
particularly keen to establish Singapore's capability
at the “lesding edge” of in‘ormation techmology. Lim
explains: “The trend is from data processing to
information processing. Singapore has identified
artificial iatellegence and expert systems as &
crucial growth area.™

The institute has already bought one artificisl
intelligence wocrkstation and will gradually purchase
more equipment and develop its techaiques. At first
the programme will emphasize application development
to gain expertise to build knowvledge systems.
Subsequently it aims to develop tools to build thes
snd design natural language interfaces. (Computing,
2 October 1986)

South-East Asia

Electronics in South—East Asia: struggling but
poised lor take-ofl

The Electronic Industries Association of Japan
(EIAJ) has ducted an 1 survey of the
electronics industry in South-East Asia. The survey
this time included Korea, Taiwvan, Singapore and
HBong Kong, the four leading countries. In the midst
of the severe economic situation resulting from the
sharply apprecisted yen, wew industrial cuuntries
(WICs) are experiencing hardship.

In general, last yesr's growth raze was down
from the year before as shown in the folloving
(growth rate of 1984 shown in parentheses): Kores,
5.1 per cent (7.6); Taiwan, &.7 per cent (10.9);
Singapore, 1.8 per cent decrease (8.2); Hong Kong,
0.8 per cent (9.6). On the other hand, foreign
currency reserves gre steadily increasing. Taiwan's
reserve has exceeded US$20 billion and is estimated
to reach $30 billion by the end of this year. A
targe export surplus may bring trade frictiom.

Korea has the highest level of production and
the other three countries have been at a higher level
lately but showing a tendency to levelling off.

The Kotrean econowy has shown signs of increased
activity in general becsuse of the Seoul Olympic
Games which will be held two yesrs hence. The
apprecistion of the yen has also given sowe
advantages to the won regarding Korean exports.
Taking this opportunity, Kores is prowoting the
exports of every industry. In the electronic
industry, in particular, the drive is to promote the
export of finished units and electronic parts.

Japsn-Kores trade is still in Jspan's favour.
The Koresn import of electronic parts, for exsmple
increased by 50 per cent compared to last September.
In this regard, the EIAJ report notes: “The tendency
means that they consider changing their policy not
only to disconnect themselves from Japan and promote
the dowmestic production of material parts but also to
depend wore on Europe snd Americs then on Japen.”

It seeme, however, that ss for certain key
parts, Kores still must rely on Jepan. The
sppreciation in yen has led to «n increase in import
unit cost of production materials required for the
manufscture of sets such as plastic, paint,
chewicals, vires, steel materials and machinery,

The makers of both sets and parts de not appear
to be making profite in proportion to the great
volume of business. The employment enviionment is
favourshle, however. 1Yt is reported that in the

electronic parts msnufaciuring industry, msost vorkers
are under & two-shift and 24-hour systes to increase
output, and some others under such stiff working
conditions as 28-days-a-woath without a day off. The
vage base in the Korean electronic industry is about
one-fourth that of Japan's at present.

The production of colour TVs, VCRs,
cadiocassettes, car stereo, personal computers and
microvave ovens has been increased not oaly by local
leading makers but also by sssll snd medivm-sized
makers veceiving orders from Japan for OEM. It
appears that the favourable situation will remain
throughout next year at least. However, since key
parts are not available locally, mskers must rely on
Japanese makers, snd in fact, they have to continue
to use them, even if highly priced. The capacity to
produce parts cannot be greatly increased. Under
such circumstances, parts makers have givea priority
to local delivery rather than sending parts to Japaan.

About 400,000 VCRs were manufactured in
June 1986 by four compaanies, including Samsung
Electronic Co., Goldstar Co., Dsewoo Corporativn and
KTT. This figure is 2.5 times that in June 1Y§5.
They will manufacture 3.5 million units for the year,
taking delivery of key parte from Japan. The
production of colour TV by all makers totals about
600,000 sets as of June. Throughou: the year,
7.0 million sets are expected to be produced. This
is an increase of 50 per cent over the previous
year. This is half the Japanese production and it is
pointed out that, vith the appreciation in yen, the
shift from Japan to Korea is now clearly seen. The
ceport says that Japauese key parts, such as
electronic tuners and SAW filters influence the
production limits.

The production of radiocassette recorders and
car stereo has been greatly increased due to the
shifr from Japan. In addition, the production of
telephone units has been favourable. Korea is now
the second largest producer of microwave ovens,
following Japan. The production of information units
including personal computers has alsc been quite
active.

Among Xorean parts makers affilisted with
Japanese makers, orders received are 60 per cent
higher this year. This situstion is estimated to
continue up to the first quarter of next yesr. Local
makers sre now expsnding their own parts plants.

The Government intends to foster small and
medium-sized mskers by sdvancing funds of every kiad
to them. Taking s leading rcle in promoting the
nstional production of electronic parts, the
Commerce~Industry Division wade it public at the
beginning of this yesr to start msnufscturing 500
items of high-tech parts domestically, which now
greatly rely on Japan.

Kores has been linked vith Jaspsn so far,
particularly in the electronic industry, snd it
appears that the time has cowe for Korea to consider
which products snd parts sre most suitable for them.

Singapore economy is forecsst to shov negstive
grovth in 1986 the second year in 8 row, sffected by
declining internstionsl competitive power due to the
high wage policy in the past, sluggish petroleum
prices and domestic public investments which have
generally been completed. As s result, the
Government is compelled to revise its policy to cope
with slack business activities including treezing of
vages enforced in April this yesr and reduction in
corporste tax. The Singspore economy is reslly in
transition.

Recently, insufficient labour mainly in the
electronic industry pushed the Covernment to eane




regulations on the influx of workers from
neighbouring countries. The depression in 1985

turned upvard after reackiag the bduttom in
Bovember/December, and production shows rapid
expansion siace March because of the stroug yen. The
shift is expected to be accelerated further, reaching
a peak in the period of July-September. Then the
pace of production may slack off in view of the
uncertain future including trade with the US and
problems of set makers including procurewmeat of parts.

Despite GE's wit) draval, colour TV sales are
very active and are expected to renev the record
sales of 1.9 million sets in 1984 due to an increase
in production by Japanese sffilisted mskers. The
most serious bo":leneck for the production increase
of colour TV is the unstable supply of key parts such
as cathode-ray tubes. Singapore is an sudio products
exporting base to Europe and America, maialy
radiocassette recorders and car stereo. Maay
Japanese—sffiliated set makers engage irn production
there.

Competition from other NICs

Prodrction has marked & new h.gh record, but the
price competition in the US, the largest market, is
intensifying, and NICs countries sre edging in on
Singapore. Therefore, the vertical diversion of work
will be carried out more strongly according to
product rank. For iastance, production of general
tafe recorder will be handled by Malaysis and that of
steceo radiocassettes by Singapore. The computer
industry in Singapore has many branch plants of
US-affiliated makers under the system of
internstional division of labour. As for
peripherals, production of disk drives account for
20 per cent of the world demand, being produced by
Western-affilisted makers with the characteristically
high share of HDD. There is a strong possibility
chat the telephone market will becowe stable in the
future in view of AT&T's production.

The capital sadvancement by Jspanese-affiliated
makers is sctive, and they are increasing
production. Even so order backlog surpasses their
production capacity. However, Singapore's lLasic
structure of materials icquisition is behind other
NICs and the supply of materials is directly or
indirectly dependent un Japan. The higher cost of
materials due to the strong yen has had an sdverse
effect on esrnings. Parts companies are pushing
price raise negotiations.

Only the electronics industry shows healthy
grovth under the general economic forecast of
negative growth, supported by the economic recovery
in the US and the shift by set mskers, msinly
Japanese-sffiliated companies. From s medium-range
viewpoint, however, the outlook is not necessarily
all bright for the following reasons: (1) The
h hold equip market is being captured by Kores
snd South-East Asia, and the development of high
sdded-value products has its limits in view of the
relationship with Japsn. (2) Industrisl machines snd
equipment have been developed to grov as a
non-labour-intensive industry, but the industry’'s
foundstion is not solid yet. It does, however, show
activity in the fields of IC, personal computers and
periphersts. (3) The rztio of exports is high, and
the industry is highly dependent on the US market.
Uncerteir factors remsin depending on the business
situation of the US.

Despite such uncertain elements, Singapore is
most politically and economically stable smong NICs
for Western and Japanese-affiliasted makers, with the
most generous regulations on investments. Sowe
makers regard Singapnre ae a parts purchasing base.
Its role as o free port is very important. Singapore
will increasingly play the role of a branch plant for
US and Japan as an administration base for Malaysia
and neighbnuring developing countries.
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The economic growth of Hoag Kong in 1985
posted real growth of 0.8 per cent l!lct repeated
downvard revision of COP from the ianitial
1.9 per cent becasuse of the decline in exports
scross the board to the US and China, the two largest
export markets, as well as to England, West Cermsny
and Canads. The Covermment's 1986 outlook for
economic growth is 3 nosinal 9.0 per cent, and real
4.5 per cent.

In 1985, Hong Kong experienced violeat changes.
Ia the latter half, especially, the trade inveatories
ia the US, the main market, increased. Also the
effect of export regulations becsme noticesble due to
the enforcement of stroager foreign curcency
administration io China ia March, causing a3 slowdovn
in re-export to China. The outlook for 1986 is a
10-15 per cent incresse in local exports in view of
the negative growth in 1985 and the weak dollar. A
considerable quaatity of products from Korea, Taivan
and Singapore due to the strong yen came iatv
Hong Kong. The recent movewent of radiocassette
players is insctive: a decrease of 26 per cent
compared sith last year, the worst sarket condition
ever experienced.

Regarding colour TV, companies have aggressive
plans aad sales are expected to shov remarkable
growth for the US ané Europe taking advantage of the
favourable position against Jap.nese-affiliated
companies due to the higher ven. Thry depend, as do
other NICs, on Japanese-affiliated wakers for key
parts. There is s sign of an increase in production
of telephone sets wmainly by large makers prompted by
the inventory adjustwent in the US market. The
movements of ATST and Uniden are worth notice.
Recent sctivities are centred on exclusive telephone
set makers, and the shift from one-piece to higi
added-value sets and PBX production has just
started. However, prices sre continuously coming
down.

Concerning the production shift from Japsn due
to the strong yen, there are few production bases of
Japanese-affiliated companies in Hong Kong as
compared with Korea, Taivan and Singspore, and no
rapid increase is expected in view of the labour
force, labour capability, wages and political
background. Exports and imports to and from Koreas,
Tasivan and Singapore will mske no big changes with
only swmall orders for OEM. Acceptance of orders for
electronic parts is active since April asnd will
continue current conditions to the end of the year
vhen it will decline somevhat. The price treads of
electronic parts have slready incorporated a mark-up
of 7.5-10 per cent considering the apprecisting yen.

Hong Xong has been prosperous ss s processing
trade base and transit trade base in sddition to the
finance and information comunication base of
South-tast Asia. Also, it hss plsyed the role as a
leading indicator of the business situation as the
contsct point for trade with China. In the recent
business situation, Hong Kong seems to have gottern
behind othec NICs in other areas such as production.
Hong Kong tends to produce electric calculators,
watches, and toys, vhich do not have a grest
influence on business situvations. It turned to the
production of lowest electronics for China in 198)
and lost ground to Taiwan snd Kores technically.
Japanese-affiliated companies have made little
sdvancement into Hong Xong, due to the strong yen.

As for the future course and problems of
fiong Kong, its key industry will be tertisry, mainly
financing services, snd there will be no change in
the ratio of the processing industry such as
electronic and textile even in the future.
for this outlook are continuously strong demand
low-price products and a fevourable position in
utilizing the inexpensive labour farce of Chins in
addition to its locsl proceesing power as industrial
foundation. In conclusion, the future course of the

The bases
for




electronic industry of Hong Xong depends oa the
poiitical and economic movewents in China aad its
effects on the electronics industry. (AEU,
Bovember/December 1986)

United Kingdom

UK unveils regional techanlogy centre plans

Education Secretary Kemneth Baker has amrnounced
plans for a nev network of regional technology
centres. These centres would briang together
colleges, polvtechnics and universities to work with
firms to keep up to date and disseminate I[nformation
Technology course data. The centres - Biker hopes
for nine in the first year - will also provide a
consultancy service for the implementations of new
techmology and training of employees.

The Covernment will give each ceatre £100,000
for the first year with a scaling down of finance
over the mext two years. However, Baker stressed the
need for the centres to be self-financing after this
period.

The centres will be an extension of the
Department of Educatioa and Science’s Professional,
Industrial and Commercial Updating schewe (PICKXUP).
The idea of PICKUP is to provide vocational skills
for those in employment. As with the new centres,
the consumer pays.

Baker said that some three million student hours
had already been taught under the scheme and that the
leading )8 colleges coacerned had turned over some
£10 million.

Baker talked of other PICKUP initiatives being
considered including creating s network of language
export centres offering foreign language traiming
coupled with background information about the
countries concerned.

He said he wanted to see trade union involvement
in PICKUP and wanted to encourage the development of
technology transfer by wesns of tutored video
instruction. (Electronics Weekly, 3 December 1986,
p-33)

Alvey backs "largest™ CAD project

The largest project for computer-aided design
wvhich the UK Covernment has ever funded - and the
last one that will be funded under Alvey - is shortly
to be snnounced.

According to Derrk Bosrdman, the CAD boss at
Plessey's Caswell research labs, s total of fémillion
will be spent by Alvey plus Plessey, Ferranti, Racsl,
STC, RSRE, GEC, ICL and Praxis.

The aim will be to produce a CAD system
sufficiently powerful tn design with the 250,000-gate
custom and semi-custom chips vhich Plessey
Semiconductor vill shortly be capable of
manufascturing via its four level metal and trench
isolstion technologies.

Boardman explsined: "Our one-micron process
will handle 250,000 gates but current CAD systems can
only design 300 gstes per man/week. At thel rate it
would take 16 years to design a 250,000-gate chip.

To exploit our process technology the CAD systems
must be enhanced.”

Accordingly, the new Alvey project will be
aimed: "at producing a CAD system capable of
designing 10,000 gates per man/week. So alloving »
250,000-gste chip to be desir~zd in six months.” The
target date for having such a system in place ie 1989.

1989 13 the date when Plessey expectls to “swing
into productivn™ its one-microa, four-level metal,
treach isolation semicoaduclor process which will
allow it to manufacture 230,00U-gate devices.
(Electronics Weekly, 28 January 1987)

Multidisciplinaty ceatre for eiectroaics

A new multidisciplinary Centre for Electroai=
Materials vas formally opened in Manchester last week.

It is based at the University of Manchester
Institute of Scieace and Technology (UMIST) and is
funded by the Science and Engineering Research
Council (SERC), the Department of Trade and Industry,
UMIST and with money froe industry. It will have a
£2 million budget, rising to €3 millioa ia its second
vear. The centre is set up as a co-operative effort
by five university departwents. It will have
academics and students from the fields of chemistry,
electrical engineering and electronics,
instrumentstion and analysis, materisl scieace and
corrosion science.

The centre’s staff say their sim is to
“iavestigate the unresolved problems of roday's
material and to explore the next generation of
electronic devices™. It will rua a mew Master of
Science course iu its subject area, as well as
special short courses for industry. OUpening the
centre, Bill Mitchell, chairman of the SERC, said
that 3ritain’s universities, polytechunics and the
SERC had to change their approach to electromics.
The subject needed multidisciplinary research. (¥ew
Scientisc, 2 October 1986, p. 29)

Microelectronics in swmall industry

The UK Covernment is not doing enough to
encourage small companies in Britaian to use
microelectronics in their products and productioen
processes, says s report® published recently.

The report, by the Policy Studies lastitute in
London, examines the effects of a scheme, now im its
eighth year, to provide advice to firms on how
microelectronics con help their businesses.

One of the main problems, the institute says, is
that many companies, particularly small businesses,
are not sware the scheme exists.

The scheme, which began Iife as MAPCON, is now
known as Microelectronics Consultancy Support. This
change in name has itself caused confusion.

About £10 million has been spent on MAPCON since
its inception in 1978, with more than 4,000 companies
taking grants of up to £3,000 to pay for advice from
industry consultants. Just over half of the
companies receiving these grants have acted upon the
advice they wvere given. Of these, wore than half now
have a product or process using microelectronics in
production.

Another 1) per cent of the companies surveyed
sre planning to develop products or processes with
the help of microelectronics. The institute says
that applications are falling off drematically. The
decline began with cutbacks to the budget of the
programme, says the report’s author, Jim Northcott.
Up to August 1984, companies could clasim the full
cost of seeking advice up to & ceiling of £3,000, he
ssys. WMow they have to psy (500 of the costs of the
consultancy.

* Promoting innovation 2: Microelectronics
Consultancy Support, Policy Studies Institute,
100 Park Village, London NWI 35Kk, Price 019.95.




At sbout the same Cime, he says, the Covernment
introduced a moratorium oa funds (rom another scheme
to develop industrisl microelectronics. Although
this did not sffect MAPCON directly, it led to a
general loss ia confidence.

Few companies ssv any point ia using MAPCON when
prospects for grants to carry out the consultaats’
cecommendations looked grim.

“There would therefore <sem to be s case for
stepping up the publicity for MAPCOM so as to reach
the remsining noa-user firms™, the report says. The
institute also believes that the present scheme,
which covers studies based oa 10 to 15 days of &
consultant’s time, is not emough for large, cowplex
applications. Some companies who used the scheme,
the institete's report says, vere disappointed vith
the vork of their coasultant. Ove firm said that the
"skimpy” report from the consultant oaly regurgitated
the company’s owa descriptioan of its probles.

The Policy Studies Iastitute says that the
Departaent of Trade sod Industry should do more to
improve svareness of the scheme. The department
should also make it clear that consultants on its
lists ste mot necessarily recommended.

The iastitute says that the microelectronics
programme is 2 useful catalyst for innovation, vith
wearly all fires that participate saying they would
recommend the scheme to others.

Almost all studies vrecommended the use of
microelectronics, although only 56 per ceat of
respondents followed this advice.

The Policy Studies Institute compared the
performance of cowpanies that had MAPCON grants with
those that did not. Some 30 per cent of firms which
had MAPCON feasibility stcdies had microelectronics
applications in place at the time of the survey,
compared wvith 16 per ceat who were considering new
technology, but had not employed consultsnrs under
the MAPCON scheme. (This first sppesred in Mew
Scientist, London, & December 1986, p. 20, the weekly
Teview of science and technology)

Computer scientists put their brains together

Scientists from a wide range of disciplines at
University College, London, are joining forces to
work on future generations of "intelligent”™
computers. Similar tesms have slready been set up in
Japan and the US, but the ides is nev to Europe. The
aim is to bring together experts in neural science,
psjcholugy, biotechnology, physics, chemistry and
computer science, all of whom have overlapping
interests in sdvanced computers or in hov the brain
vorks .

Philip Treleaven, who is orgsnizing the
multidisciplinary steering group at UCL, believes
that the next generation of intelligent machines will
provide s fundsmentasl breskthrough in computer
technology. The machines will emulste the way the
brain vorks. They will probably be based on optics
and molecular structures, rsther then traditional
materisls such as silicon and gallium arsenide.

The UCL group should stir some interest in the
organizers of the EEC's initistive in information
technology, Eeprit. Esprit 11, when it hsppens,
will, for the first time, provide money for "blue
sky™ projects of this kind. The current Esprit
programme c.1kes no allowvence for very long-term
projects.

Treleaven believes that there sre two basic
domaine in computing. One is characterised by
existing machines that work by manipulating symbols.

This method is good at ladorious calculations. The
other is charactzrised by things the human brain is
good at, such i3 recogniziag voices snd images. Ine
capability fo: gemeral pattern recognitioa is
Treleaven's goal. “The real revolution in computing
will come when we mske the leap from one domaian to
the other. That hasn't been doae, and it will need a
fundamental convergence of experts in all sreas,” he
said.

Treleaven feels that today's so-called
intelligent computers, or expert systess, have proved
less of a breakthrough than originally eapected
because they simply regurgitate knowledge fed into
them. Tney hold a human's expert kmowledge in order
to ensble them to answer questioas. Future
intelligent machines vwill learn mew knowledge and
recogaise patterns.

The current round of research into advanced
computers (such as the Alvey prograsme in Britsin,
Europe’s Esprit and the Japanese fifth generstoa
prograsme), use an spproach based om symbol
manipulation. Knowledge is a collectica assertions
represented by formal symtols, and thinking is the
process of making deductions by msnipulating these
synbols. Future brainlike computers, said Treieaven,
®ay centre on connectionisa, which models the
connections of brsin cells. Here, thinking involves
the computer trying out differemt connections in a
netvork of srtificial brain-cells uvatil it settles on
one that calculates the right ansver.

Who will fund these "sixth generation”
computers? Treleaven fears that the Science and
Engineering Research Council will not be able to cope
with the interdisciplinary nature of the work. Each
of its subject boards may feel thsr it is in
saother’s territory. (This first appeared in New

Scientist, London, 18 December 1986, the veekly
review of science and technology)

Hardware R6D plea tc government

Recommendations to spend more than £250 million
on hardvare resesrch have gone before the Government.

The proposals, part of the report of the
IT '86 Committee chsired by Sir Austin Bide, also
said that future UK semiconductor work should
concentrate on application-specific integrated
circuits (ASICs) and that highly collaborative
prograsmes centred around one or two up-to-date
facilities would be necessary.

Although the “ecommendations deal meinly with
CMOS and bipolar technologies, the committee added
that i< urges the creation of a UK gallium arsenide
foundry to be set up vith Department of Trade and
Industry support ss an endorsement to the current
DTL/industry efforts to map out a three-year CaAs
strategy.

The report went on to say that the nstionsl ASIC
focused work would be in sddition tc UK input to
parallel pan-European progremmes such as Eureks and
Esprit.

The figure of £250 @illion is the lion's share
of & suggested £550 willion IT research programme,
with £W0 million coming from the Covermmsnt., Other
priority suggestions include £25 million for human
interface vork, £200 million for systems end
software, ond 75 million for demonstrator projects.

It is important to note that the £550 willion
includes the UK input to the second phase of the
Eoprit progremme. The Covernment, the committee
said, ies expected to contribute sbout L1135 million to
the research part of Leprit Il, leaving just slightly
motre than half for the UK nationsl resesrch elfort.




The resesrch effort is intended to run in
conjunction with 8 €500 million applications-oriented
scheme, based oa technology pull-through projects
carried out by collaborative user/supplier teams.
The rovermment input here would be less -
€125 million with the fundiag per project depending
on the risk iavolved - and is intended as an
incentive for industry "to make such risky
collaborative work s priority in their own business
plans”.

The committee has suggested eight specimen
projects, all of vhich use technology developed
under Alvey or Esprit, but stresses that other
technolgies may be used where necessary aad
availabie.

Other major points of the report are the need
for movre attention and respect to be paid to the idea
of trainiag, and on the need for greater
communications. {(Electronics Weekly,

16 Kovember 1986)

Carbon chips initiative

A multi-million pound initistive aiwmed at
developing 3 nev generation of electroanic cumponents
made from carbon-based compounds was launched by the
Szience and Engineering Research Council (SERC).

Proposers of the initiative have asked for
£30 million funding spread over five years from the
SERC, the Department of Trade and Ladustry and
electronic companies.

The aim of the initiative is to carry out
pre~competitive collsborative research between
electronics companies and British universities to
develop electronic components vhich mimic some of the
biological processes that occur in living organisms.
These components are to be cslled molecular
electronic components.

Key areas of development include liquid
crystals, Langmsir-Blodgitt films, organic
conductors, non-linear optical materisis and sensors.

The ultimate goal of the initiative is to
develop a computer whose workings would be closer to
that of 3 human brain than any existing computer.
(Electronics Weekly, &4 February 1987)

2imbabwe

Computer industry comes on key

Rationslization will be the watchword for the
Zimbabwean computer industry for the next five years
or so. The total Zimbsbwean market is incapable of
absorbing all Zimbabwe's hardvare manufacturers,
currently numbering 20, slthough demand far exceeds
supply.

; While there is growing demand for computers
in both the public and privste sectors, the rate

at which hardware can be installed is limited by
the smount of foreign currency available. Much of
what is currently being installed tends to come in
on the back of commodity sid progrsames. Despite
optimisn sbout the country's economic performance -
last year's growth rate was more than 5 per cent
forecast - there seems little prospect that the
GCovernment vill be able to esse up enoughk on
foreign excha~ge control to make a marked difference
to the amount of money svailable for herdvare
purchases.

A aubstantial bady of opinion in the industry
believes it will simply not make commercial sense for
sowe manufacturers to push their Zimbabwe operation
becsuse the market is slready overtraded. One reason
for the large number of vendors was that the market

was wide open at independeace, after 15 years of
sanctions vhen whatever ceme iato the country camse ia
the back door. That there should be some settling
down seems plausible. (Asis-Pacific Tech Moumitor,
September/October 198%)

GOVERIMENT POLICIES

Yugoslavia

Microelectronics development in Yugoslavia

After three years of preparatory work, an
elaborste programme has been put forth by a team
of experts who wet in Opatijs (14-16 May 1986)
with a budget of 1.737 million dolliars over eight
years.

The Fifth Yugoslav Conference on mictrocosputers
in process control had as its central topic the
project of the development of microelectroaics in
Yugoslavia. The preparatory work Las taken three
vears. Ino the preliminsry phase a nusber of
competent experts from all republics worked upon &
complex study on our "backwardness™ ia the field -
from which, later on, resulted operative schemes for
doing away with it.

In Yugoslavia there are as yet several producers
of microelectrgnic compounents, among thes Iskra, Ei,
RIZ, and Rudi Z:javec; but there has been no strong,
vertically counected electronic complex that would
include producers of microelectronic components -
together vith those of equipment, telecommunication
systems, automations snd robots, professional
information equipment etc. All of the
above-mentioned have so far been developing in s
rather unco-ordinated, astarchic way.

The Opatija Project - as it is referred to -
follows the global strategy of long-term
technological development of Yugoslavia, offering a
systematic approach with priorities.

Now let us focus on the programme itself. It is
divided into two parts: semi-conductors and
hybrids. Part I is further on subdivided into the
production of specific materisls, dicrete
semiconductor elements, lines: and digital
microelectronic units, project-making and production
of masks, specific equipment, snd - last but not
least - quality and reliability. The realization of
the programme as s whole should take eight years,
with investments valued at 880 million dollars (at
nov valid prices). Considered sepsrately, the
infrastructure's worth is 410 million dolliars. WNext,
the hybrid prograsme includes materisls, components,
the development of technology and equipment. All,
sgain, in eight yesrs. Worth: 175 million dollars
(infrsstructure slone 6C million dollars). A special
emphasis is to be laid on science and educstion. The
centres of these activities have, reasonsbly enough,
been placed st universities, R and D departments, snd
research institutes. Investments here amount to
152 million dollars.

Another basic macro-project entitled
"Microelectronic technology” has been proposed for
realization in an eight-year period, worth
60 million dollars.

Prof. Dr. Petar Biljanovié from the Institute of
Electronics in Zagred ststes - in his finel report on
the project - the sumw totsl to be invested in the
complex production-science-education:

1.737 million dollars!

Now it is up to the nevly elected Yugosiav
Government to give full wupport to the reslizstion ot
this highly smbitious, yet inevitable project that




will lesd Yugoslav society ioto the information era.
At tne same time, it is wmeant to help enable its
econowy to participate in international coepetitioa,
beginning with Eureca.

Josef Stefan Institute - Research in the field
of microcomputer application

The Josef Stefan Institute operates within
the Edvard Kardelj Un.versity of Ljubljans as aa
independant research organization. The Institute
developed from the forwer Physical Institute of the
Slovenian Academy of Science and Art, founded in
1949, From 1955 on, the lastitute worked within
the fremevork of the Federal Commission for Nuclear
Energy and in 1962, it becase an independent
research organizstion. In 1986, there were
750 people employed at the Ianstitute; 420 have
university degrees among which there are 140 Doctors
of Science.

The Institute covers in its research the field
of matursl sciences, tzchaical and similar
disciplines. ...

The Josef Stefan lastitute has developed
numerous activities based on microcomputers used for
control and supervision of industrial processes in
wedicine and ecology. Computer science developed at
home or transfered from abroad vwas spplied through
research projects. Let us mention just s few of them:

Automation group desls with research,
development ard application of computer asutowation.
The objective of this activity is widening and
deepening knovledge in the field of theory of system
control and applicstion of this kaowledge in
practice. Such objectives demand s co-ordinated
development of knowledge in the field of theoretical
and experimental studies, demands tke development of
modern, computer-aided tools for CAD and relevant
hardwvare and software. All these elements connected
vith eaginec:-ing and technology provide 2 successful
implement: “ion of applicstions.

Applications are divided into two domsins. The
first comprehends analyses, studies and preliwinary
designs and the second development of computer-aided
produc .. Within the first, the Preliminery project
for au.omation of highbay cranes by microcomputers
wvas elaborsted. In this project figure the basis for
development of our own system for automstion of
highbay cranes based on the use of the systes of
inter ted puters.

A quite lengthy work was performed in the field
of computer automstion in production of cellulose.
The research comprises the analyses of the
technological system and the preliminary project for
cellulose cooking by computer sutomation.

Within development of computer-sided products we
should wention the microcomputer regulator of
combustion.

The ides was to make s microcomputer regulator
of combustion thst would be used in industry furnaces
and will allow for s better combustion, ssve energy
and pollute less the environment.

Biocybernetics group researchers in the
folloving domains:

= Tunctional electrical stimulstion of
extremities;

= Development of messurement instruments and
evalustion methods;

= Co-operation with TCO Gorenje in the field of
medical electronics;

=~ lmplantable systews;
= Electrical stimulation of urinary system.

The microcomputer stimulator vas tried
clinically aad it stimulates in a cerZain order six
muscle groups. It is cow used for stimulation of the
affected leg in hewmiplegic patients. In the field of
implantible systems the stress vas layed oa
wminimization of electroaic circuits fcr sn
independent implsatable stimulstor. The entire
circuit with 17 iategrated circuits is in a
25 . 25 we® housing. The stimulator Las its owm
energy snd when implanted operates without outside
electronic control. Minimizatioa is executed in
thinlayer hybrid technology.

Robotics laboratory performs basic research in
the field of mathematic wodelling, dynamic control
and adjustwent of manipulation robots. RED is also
performed on industry robots and their application im
industrial manufacturing processes. Based on basic
research and simulations, reversl experiments were
performed on GORO 101S snd GORO 80 robots, developed
in our laboratory. A laboratory robotized production
cell vith two robots, coantrolled by a special
programme language, was made.

An important sctivity of this laboratory was
applied reseacch and development of industry robots
in the past year. An industry robot GO0 102 for
surface protection was instslled on the production
line for ensselling of cookers in the Goreaje
factory. This is the first applicstion of industry
GORO 102 robot, developed at the Josef Stefan
Institute and manufactured today on an industrial
scale by Gorenje.

Artificisl inteiligence. The research programme
of wethodology and application of artifi:iasl
intelligence comprehends the following fields:

- Techniques, wethods and tools of srtificisl
intelligence;

- Development of expert system for diagnostics
and treatment of disturbances in heart pace;

- Computer understanding of nsturs! language;

- Development of expert system assisting the
daily keeping of bank liquidity; and

= Intelligent sensor systemws.

Planning of microcomputer systems. ‘The most
interesting results in the field of microcomputers is
development of the first Yugoslav 16-bit single card
wmicrocomputer for genersl use. 1lts total programme
compatibility with Iskrs-Delts compucers and DEC,
family PDP-11, with RT-11 opersting system and quite
low production costs due to use of very ccndensed
circuits has ensured popularity swong professionsl
users especislly in the RD milieu.

Informstion systems. In resesrch studies on
participation methods of decision-waking Lhe problem
of sggregated explanstion of decisions and wechsnisms
of seeking optimum varisnts vere trested. Beside
the theory of multi-parameter decision-mabing based
on logicsl rules the link between support systems
for decision-making and classicsl expert aystems from
the field of srtificisl intelligence was ntudied.
This problem was especially deslt with from the
aspect of gaining expert knowledge in decisive
situstions.

Computer communications and networks. We have
developad software for subscribers’ wmcdules of the
Iskra's microcomputer-controlled S12000 telephone
exchange,




Computer graphics and planning in tlectronics.

Ve hare finished the developeent and implementatioa
of the GKS standard vp to the level o.b on the VAX-il
computer. Yhuas, we have developed a general tool for
development of graphics applicative packages, namely
for research and development of softwvare for CAD of
circuits. We have developed the graphic ianterface
for the DEC LS-120 princer. In the field of
development of CAD of printed circuits our owm
prototype of automatic connector was compieted by
heuristic methods of studies of graphs, thus becowing
comparable to foreign ounes.

Laboratory of energetics and process coatrol
covers an interdisciplinary field of work. Technical
problems of enzrgy and control of processes are dealt
with, especially the cross-section of the two fields,
i.e. control of energy processes and systems. Lasic
research, development research as well as fcllow-up
of resultes until finsl spplication are performed.

The most comprehensive work is performed om
automation of internal energy systems, mostly in
industry sud by use of computers. A very typical
example of how to optimize the operation of internal
energy systems in elimination of peak coasumption of
energy: on automatic levelling of electrical pover
consumption by switching off less important loads, or
by switching on oue's own sources of electrical
energy.

Important savings can be achieved by optimal
management of an internal system of heat-supply. Our
industry could save up to 10-20 per cent in ics
present state.

Automatic measyring systems for experiments,
systems for energy conservation, systems for machine
and process automstion in industry were made on the
basis of composition of microcomputer elements into
the system called mikro-m. This composable
microcomputer can be used in sutomstion of different
processes and it is used for sutomation of
wachine-tools, control and data collecting of process
systems.

The universal digital programmer (UDP), also
composed of mikro-m modules, can be programmed vith a
simple prograsme languaze in order to comtrol
machines or production lines.

Ecology. The ecologic/meteorologic station
equipped vith sensors and microcomputers is wide y
used. In a quick and relisble way it follows the
wovement of air, temperature, humidity, insolstion,
quantity of poisonous gases and detects radiocactivity
in the environment. Such ststions sre integrated in
the Slovenisn meteorologic network and serve slso in
air traffic at airports.

In the field of professional electronics
researchers are specislly interested in development
of generstors of inductive radiation used for
annesling snd forging of thin metal sections
demanding an incressed frequeacy of mid-frequency
generstors. Generators of 100 kW rated power,
frequency 10,000 He, are constructed; this means
that limits due to modern strong tyristors,
converting electrical power to higher frequencies,
sre reached. With the development of smaller
trensistor generstors of s fev kW and supersound
frequency needs of smaller users sre wet. Seversl
wid-frequency generstors for meltiag snd casting of
gold and silver, power 20 to 50 kW, were manufsctured
for o client from the Vedersl Republic of Cermany.
(Echo, Ljubljans, September 1986, pp. 17/18)

APPLICATIONS

CNC increases press efficiency

The first CKC Swiss—made fineblanking press to
be placed in productioa in the US has been installed
by Feintool AG at its facility near Cincinnati, Ohio,
USA. While computer numericsl control (CNC) is not
nev in controlling the operation of most machine
tools, the application of CNC to fineblanking presses
is & significant advance.

Fineblanking is a process closely sssociated
with conventional stsmping in the forming of metal
parts used in a variety of products including parts
for watches and surgical instrumeats. A relatively
recent development, fineblanking departs from
conventional stamping in that parts are forwed to
close dimensional tolersaces, eliminating, in most
cases, subsequent machining operations. By producing
an sssesbly-ready part in a single operation,
significant cost savings and improved part quality
are achieved,

With the advent of CNC to fineblanking, economwic
and productivity gains sre further euhanced. For
example, the time required to change over from the
production of one part to another is drastically
reduced to a matter of minutes. Shorter run, batch
lot fineblanking production is uov feasible. Tne
interactive CNC system accepts initial data through
digital keyboard input for press vperating functionms
as well as individual tool, material and part datas.
The system stores the data for up to 242 tools,
sutomatically sets travels frome input distance
countrol points, cslculastes and sets speeds and
pressures, then on cosmand displays the data by
individual page selectiom.

For example, page one displays the entire list
of tools complete with their dstasets. Subsequent
pages display rams measurement, ram velocities,
pressurzs, etr. and vee-ring/counterholder dats.
Meterial feed information, calculated production data
and machine faults complete with disgnostics are also
individually displayed. The system not only
cslculates, regulates and monitors, it also performs
plausibility checks on the input dats and reports
unacceptable information. Once in production, the
control guarantees optimum performance by readjusting
speeds and pressures to compersate for variations in
operating conditions.

In sddition to optimizing perforsance and, as s
consequence, consistency of production output, the
control system significantly reduces the time
required to achieve full production after a tool
change. Stored data for the nev tool is recslled
with all previous operating information
re-established. Only minor msnus. intervention is
required including the actual tool and material
change.

As the operator is not required to make manusl
ad justments for the next production rerun, the
potentisl hazsrds from human error sre virtuslly
eliminsted. In s matter of seconds, the control
systes resets sand wonitors the machine opereting
conditions incressing the safety snd protection of
the operstor, the equipment and the tooling. ...
{Industrial World, Septesber 1986, p.11)

Plastic moulding monitored by microcomputer

A new concept in siwplified computer monitoring
of moulding machines has been introduced by sn Irish




computer software company. The systeam coastasntly
monitoss from 1 to 16 machines and gives instant dats
on production, cycle times, duwnlime, »fficiency,
materials required and expected batch completion data
and time. Printed reports are issued sutomstically
at the end of each B-hour shift. An easy-to-read,
full colour display on the computer screen shows the
exact and up-to-the-minute situastion in respect of
each and all the machines snd each of the jobs being
processed.

The system vas designed with the cost coanscious
sanager in wmind and spart from instsllation costs,
vhich vary depending on the number of machines and
physical environment, the whole system is expected to
cost around £3,500 wvhich puts it well withia the
reach of most moulding companies in Ireland. The
company is MicronEarth Teo, Furbo, Co. Galway and
their Dublin-based sales agents are MPA Systewms,

75 South Circulsr Road, Dublin 8. Tel: 3533422,
(Technelogy Ireland, December 1986)

Lathe 'cells': A success story

Duriron is 8 US company based in Dayzonm, Chio
that makes pumps znd valves for the process chemicsl,
petroleum, and mining industries. Thr cowpany is
slso in the business of spare-parts replacement for
its custouers.

In that latter capacity, the firw vas seeing a
lot of competition emerge in the marketplace from
what sre known as "psrts replicators™. In
particular, the competition for shaft parts was
substantial enough for Durirom to look for a way to
improve the productivity, and therefore the
competitiveness, of that particulsr profit center.
They decided that the only way to increase their
competitive edge, and to be able to msintain it, was
to thoroughly modernize their production equipment
with the latest techaology and manufacturing strategy
available. That meant, to them, the installation of
two machining cells, one for turning and one for
grinding, in order to produce their shafts more
efficiently. The Dayton firm employs some
900 workers, 300 >f them in the machine shop end
another 600 in the foundry. Durirom, in fact,
started up at rhe turn of the century strictly as a
foundry operation.

The plant machines a variety of materisls. Most
of the wetted parts (rear covers, impellers, etc.)
are high-strength materisls like stainless,
Hastelloy, titanius, I[nconel, and other
corrosion-resistant materisls. Parts that don't get
exposed to corrosive liquids, like bearing housings
and adaptors, are typically cast-iron.

Lot sizes run from one up to the 700-800 range.
Diameters can range up to 36 in. for vertical turning
work, with some of the casting parts weighing up to
400 1b. Tolersnces go from plus-or-minus a few
thoussndths down to tenths for the bearing housings
and shafts.

Until the installstion of the machining cells,
those shafts had been turned on trscer lethes
(slthough they were finish—ground on CNC grinders).
Holding close tolerances on the sutowatics vas s
chore; often the machinist had to gauge every part.

Duriron’s first thoughts were to go to NC. They
have other NC machine tools, and knew from experience
that NC would speed up the mechining, improve
sccuracies, snd more efficiently group the various
opevations.

Since they also had experience with one worker
running multiple NC machine tools, they wanted to
implement that concept as well., When they reslized
that vhoever was tending the machine simply had to
turn one-half of the shaft, flip it over, and machine

tire other half, they thought maybe a robot covid do
the job.

Quality-wise, they wvere wondering how to
maintain size coatrol on the parts and change tools
wvhen necessary. UUhen they researched the technology,
they found “hat reliable probing and gauging systems
as well as wvorkable sutomatic toolchangers for
turning equipwent were readily available.

At that point their thinking jelled. With so
many automation elements available, why not invest in
a system that can run in sn sutomated fashion?! They
then went to Cincinnsti Milscron to get the job
engineered.

The lathe cell contains two CNC lathes, a robot,
and a parts conveyor. The lathes are oriented
back-to-back, with the robot located between the
backs of the two machime tools. It loads both
turaing centers through access doors ia the rear of
the machines, thus providing excellent access in
front for operstor getup. ...

When machining is cowpleted st station one, the
robot removes the half-finished part, puts in a new
biank, takes the half-finished part over to the
second lathe, loads it, and gets snother raw part to
avait the completion of machining at station one.

Lathe nuwber one roughs, finish-turns, and
grooves. MNumber tvo lathe does some rough snd finish
turning work and also threads. The lathes sre tooled
to correspond to the “pover” and "wetted” ends of the
shafts. The wetted end goes inside a pumsp, and an
impeller screws into its threaded portion. The power
end goes to & beacing housing vwhere it's mouated to a
motor or some kind of primary driver.

The grinding cell contsins two CNC step
grinders, s robot (same model as in the lathe cell),
& conveyor, and s prograsmmable controller. The
latter Jevice monitors all the signals going in and
out of the grinder controllers and acts like a
“traffic cop” to direct che cell’s operation.

The key to Duriron justifying its purchase was,
first of ell, msnagement’s scceptance that certain
equipment had to be replaced aund, secondly, that the
extra technology costs of improved (vs. simply new)
capital would be returned to the company in the form
of savings in labour, reductions of in-process time,
and less revork and scrap.

The new machining cells weve not yet quite up to
full speed, but even st that stage the time spent
machining was probably 50 per cent less than before
and that in-process time - from when Duriron buys its
rav material to when jt sells its finished product -
should soon drop drasticslly.

"Our replacement parts orders are not
predictable,” Duriron says, "snd until we had the
machining celle the only way to respond quickly was
to maintsin large ioventory. That isn't desirable
with today's inveatory carrying costs. The reduction
of in-process time vis the machining cell setup is
our solution to ensure fast service with excellent
quality psrte.”

Duriron is especialy high on the system's
flexibility. Not only is it flexible enough to
handle the variovs shaft models Duriron must produce,
but the machine tools can also be employed
individually for short-run (three-four piace)
production of entirely different size shafte.

In those situations, the machinist won't use the
rohot and conveyor, only the machine tool. Having
the rear-load robot setup mesans the worker can essily
g0 right up to the front of the lathe to bresk down
the setup and progrem the CNC for tha new part. The




shop, like many others, handles wmost of its major
programming off-line. They have a CAD/CAM system and
are signed up for timesharing as well. The robot is
programmed on-line.

Duriron made a very large up-front training
commitment to ensure the success of its new
manufactucing systems. They sent the job setters,
manufacturing engineers and NC programmers involved
to all of the courses available for thz iudividual
cell components. Cincinnati Milacroa also conducted
an in-plant clsss st Duriron for the cell operators.

For safety, they installed fencing to prevent
anyone from getting within the robot's reach. If the
door is opened, the robot asutomatically goes into a
feed-hold condition.

Quality-wise, the setup is helping Duriron do
avay vith final ianspection of parts. The wvorkers at
each cell are responsible for each stage of the
process, and between that and the sutomatic gauging
at both the lathe and grinding cells, quality is
excellent. (Industrial World, September 1986)

Computers improve maintenance system

Used as a sophisticated tool, the computer
system supports the maintenance function, helping to
improve effectiveness. It makes it easy to
sccumulate cost information by work order and
equipment rumber and to generate timely reports oa
costs and performance. Useful information becomes
creadily available to managers, maintenance
supervisors and craftsmen. The guidelines in this
article detail improtant factors in 2stablishing and
continuing 8 successful computerized maintenance
system.

Conducting an anslysis of the company's
maintenance function will help to determine whether a
computerized msintenance management system is
needed. Too often in the recent past, companies in
Ireland have rushed out to purchese a computerized
maintenance system without examining the total
consequences of the investmenz. It may sppear trite
but many companies fail to ask themselves the bdasic
question 'do we really need & computerised
miintenance system?’ The purchase of a computerized
maintenance system is no substitute for having
effective maintenance management. A prerequisite
of instslling any computerized system is to
establish at least a preventive maintenance system, a
work order system and s stores and stock control
system.

The aim of preventive maintenance is to combat
deterioration of machinery by inspecting,
lubricating, cleaning, adjusting and testing.
Gressing retards wear. Cleaning removes impurities
which can otherwise cause wear, speed up corrosion or
cause overhesting. By watching out for defects,
their consequences cean be prevented or minimized;
defective conditions are found before they can cssue
extensive damage to the component or affect other
components. Production interruptions can be
prevented in good time., Periodic repsirs also
indirectly prevent some defects from developing to
the point where they cause serious damage or
breakdowns. The first essentisl of installing s
preventive msintenance system is to drav up a plan
detailing for esch machine the components thst
require preventive msintenance, the type of
inspection necessary and the frequency. The
manufacturer of the machine may be able to help.
Hovever a better approsch would be to examine cach
machine, identify what components require preventive
masintenance and detail the inspection.

Before any computerized system is installed it
would be wise to ensure that the maintenance staff
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fully understand th: objectives of preventive
maintenance. Perhaps a manually operated system
could be established in a section of the plant to
teach the maintenance staff the work arsociated with
and the benefits of preventive maintenance. It is
essential in any control system that the preventive
maintenance inspector kaows for each machine the type
of preventive mainteanance imspection and the
frequency. There also must be s feedback to a
ceatral control to ensure that inspections are
cartried out and if necessary follov-up actiom is
taken as a result of these inspections.

The work order controls the flow of work, helps
decide the resources necessary and forms the basis
for providiag a history of costs aad repairs. The
vorx ovder form should identify the equipment needing
vork and the kind of work required. A work order may
originate from several sources; from production if
thece is a breakdown, from preventive maintenance
inspections if further work is necessary, from
management on installation of new machines or from
maintenance if modifications to machines are
necessary. The work order form should have space
for priorities, labour, materials, touls, equipment
and time. These forms are forwarded to the
maintenance department who allocate craftsmen to
carry out the work. The completed vork order
details actval work carried out, the time taken and
parts used. Many craftsmen dislike filling out
forms. However, the work order system is an
essential part of any computerized maintenance
management system. It is desirable tnerefore that
full trade union negotiations take place to easure
the importance of the paper work system is understood
by all.

Satisfactory material control weans that the
needed parts are available in adequate amounts at the
right time. Performance of maintenance work is
slowed and complicated when labour is not available.
However, maintenance work is brought to a complete
halt when the necessary materials are not available.
Before a sound computer inventory control system is
established, it is wise to set up and run s manual
system first. This wvay a plant can work out any
problems before spending money on developing 2
computer system. A manuzl system provides an
excellent trsining ground for developing material
management techniques. (Techrology Ireland,

January 1987, page 19)

Informatics enters the scene to eliminate traffic jams

While Paris for its part is in the process of
validating an expert systes to deal with traffic
congestion, the City of London nss presented a
computerized system, Autoguide, to guide motorists in
the streets of the capital. It is the Transport and
Highway Research Laboratory which is at the origin of
the British project which, among others, is already
at an advanced level and could become operational by
1999,

The system consists of rhe placement of a number
of beacons st the msin intersections and to equip
cars with computers cspable of providing very simple
instructions during the trip over a video screen, of
a device with voice synthesizer or of both systems
together, The driver, at the moment his car passes,
indicates the type of vehicle and if possible his
preferences of choice of the various routes.
Afterwvaide, the beacon st the next intersection
transmits its suggestion of the route to follow to
th.: driver.

The dif evrent dsts from the beacons are
collected in 8 central computer which constantly
updates them, thereoy making it possible at sny
moment tn know what the resl situation is with regard
to traftic in the strestn.




The new product has interested nuuerous
companies and, more particularly, those vhizh are
already on the market with systems for traffic
regulation. In fact, Autoguide is proving itself to
be & compleseatary technology.

As far as Paris is concerned, informatics was
introduced years ago in the regulation of the
capital’s traffic lights. Nevertheless, this s:ixple
tool is insufficient and the researchers at the
national research institute oa transport and its
safety have decided to use an expert system to be
added to the existing regulstion equipment.

The regulation system is based on traffic light
plans vhich establish how long lights along certain
lines are to remain green, the range over wvhich these
times cen vary, etc. Each such traffic ligke plan
corresponds to a given traffic situation, inasmuch as
statistical studies have made it possible to
establish characteristic situations with regard to
sets of intersections grouped into zones.

Aftervards, the machine establishes the
regulation of the traffic lights ia accordance with
each situavion. Such traffic light plan calculstion
is made with the help of mathematical optimization
procedures based on known traffic dats. The
different data are fed into the computer by an
acquisition network that covers all the regulated
intersections.

The different systems still in the development
or testing stage could, in the relatively near
future, solve the present difficult tr:ffic
congestion problems. (Bulletin IBIPRESS, No. 105,
3 November 1986)

Informatics helps the handicapped

During an international health and welfare
exhibition held in Tokyo, the large number and the
diversity of the computerized systems designed for
persons suffering from physical handicaps could be
noted. In the same field, s robot has very recently
been prusented in London which, thanks to its modest
orice, could very rapidly become a product accessible
to the public at large.

A product developed by a2 Japanese university wvas
presented during the exhibition. It makes it
possible for persons with heering problems to correct
their language errors. This equipment, which
consists of & screen, a microphone snd s keyboard, is
controlied by a simple microprocessor and by s signal
transformstion device. The nev system sllows the
patient to work independently and to dedicate as much
time ss necessary to the different exercises.
Although doctors specislized in these specific
conditions exist, there are too few of them and, what
is more, the therspies are particularly long.

Among the other physicel sids, ve mention &
system capable of sutomatically ~eading a book, which
has been made for the blind., It consists of a device
that turns the psges, a scanner, an imsge processing
unit and 8 voice synthesizer.

Numerous other new technologies were exhibited
during the exhibition end the projects presented,
some more smbitious than others, open out wide
prospects in the sector.

Ae far s» Great Britsin is concerned, it has
very recently launched a new machine called "RTX"
vhich is composed nf & series of interconnected
sections capable of L.fting & weight of at least
tvo kilograme and to replace it with & precision in
the order >f one millimetre.
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RTX, which was developed by UMI, Universal
Machine Intelligence (Company), according to its
producers, is the first product oan the warket ic the
range between the ultra-sophisticated machines and
the lowv-priced robots intended for children. The new
product proves to be a precious aid to persoas
suffering from physical handicaps and could, in the
relatively near future, be accessible to all.
(Bulletin ISIPRESS, MNo. 105, 3 November 1986)

SOFTWARE

Softuare market 1937

Computer hardware may not be growving like the
good old days, but software sure is. The driver:
the necd for nev software to exploit the expeuding
capabilities of hardware. So Electronics predicts
that the softwvare market will grow a brisk
19 per cent in 1987, achieving sales of
$14.7 bi’lion. This performance will come on the
heels of an 18 per cent growth rate in 1986, to
$12.3 billica.

Virtually every segment of the softvare market
is in for a goo'! year. Applications programs will
surge 19 per ceaw to $4.6 billion, on teop of &

16 per cent rise und $3.8 billion in sales in 1986.
In this category, programs for computer-aided design,
engineering, and manufacturing are especially

strong. Riding the wave of equipment sales, CAD/CAE
softusre will rise 14 per cent to $665 million, far
outpacing its 4 per cent increase in 1986. CAM
applications will jump 20 per cent to $720 million,
following a 7 per ceat rise in 1986.

Systems software will grow 20 per cent tc
$10.1 billion, Electronics .orezasts, compared
vith an 18 per cent iucrease and $8.4 billion 1n
sales last year. Within this category, diagnostic
and debugging tools will enjoy the steepest rise -
24 per cent to $1.3 billion, on top of &

12 per cent growth spurt in 1986. Operating
systems vill shov & strong 22 per cent gain, to
$5.6 billion.

Increasingly, though, software caannot be defined
in brosd categories. Vendors are positioning their
products in more precisely defined niches, and market
forecasters see some of these niches as particularly
exciting. Among them are the Ad2 programming
language, srtificial intelligence, desktop
publishing, and personal computing.

Some observers believe Ada, the programming
language of the Pentagon, will be one of the big
softvare success steries in the closing yesrs of the
decade. A big reason: more than 60 Defense
Department-validated compilers are now available,
wvhereas fewer than 10 existed three years ago. The
DOD says the 1986 Ads market of $730 million will
more than double to $i.79 dillion in 1987 and nearly
double again, to $3.27 billion, in 1988. These
figures include both applications snd systess
softvare, as well as the contract value of Ada
development projecte.

Artificial intelligence is snother soon-to-be
prominent player. Software billed as containing at
least some Al features generated some $200 million in
revenue in 1986. The Electronics survey indicates
that such software, commcnly called expert-systes
tools and environments, generated roughly
$18.6 million in revenue in 1986. In 1987, sales
shoutd more than double. And long-term prospects asre
even brighter with the expected growth iu the
Al applications market - delivering not development
tools but eand~user programs.




Desktop pubiixning, a field that didn't exist
five years 3go, will grow at a compound annual iate
of 43 per cent between 1985 and 1990. The field has
exploded with dozens of publishing products from the
likes of Aldus, Adobe Systems, Apple Computer, and
Xerox. Apple's Macintosh and affordable laser
printeis have done much to convince end usere that
personal computere can be cost-effective document
producers. As a result, desktop-publishing
consumption should ciimb from sowe $300 willion in
1986 to $380 willion in 1987.

In all, the market for personal-computer
softwvare should experience s robust growth rate of
24 per cent in 1987. According to International Data
Corp., the Framinghzm, Mass. market researchers,
sales will climb to $2.64 billion, up from the 1985
total of $2.13 billion. IDC slso says sales of
softvere for minicomputers and superminicompute:s
will jump 20 per cent in 1987, to $7.¢ billion, while
mainframe software growth is pegged at 16 per cent
growth to $3.8 billion. (Reprinted from Electronics,
8 January 1987, p.57, ) 1987, McGraw Hill Inc., all
rights reserved)

Software program verifies computerized NC commands

General Electric researchers have developed a
software program that can trim weeks and thousands of
dollars from process of verifying computerized
instructions that tell a numerically controlled
milling machine how to make a specific part.

For each part that is produced, a numerically
controlled (NC) tape contsining machining
instructions can be interpreted by the program and
converted into a lifelike, shaded-colour simulation
that runs on the screen of a Calma CAD/CAM design
station. NC verification is part of the Prism/DDM
Systea recently introduced by GE's Calma Vo.
subsidiary (Milpis . CA). Researchers developed an
aigorithm that gis the new Calms software its
ability to convert escn of thousands of individual NC
commands into s moving shaded image on & computer
screen. The result is an improvement in
manufacturing lesd-time. In one test, software took
only 7 hours of computer time to check the
instructions for machining a mould for s plastic
frame for s hiker's backpack. it would have taken
several veeks to complete the task by conventional
cut-and-try techniques.

An advantage of software is that the image
portrayed on the screen is & realistic solid model.
As the program runs, each motion of cutter is
displayed in a contrasting colour before that area of
workpiece is removed from the screen. The progrem
does this by subtracting from the workpiece the
volume of materisl encountered by the moving tool.
With each pass of the cutter, another change occurs
in the shape until the finished piece emerges.
Researchers sre working on spplying machining
technology to improve productivity of machining.
Integrated withk a model of the physical process of
metal cuttiag, simulation software estimates cutting
forces and tool deflection., Information is used to

calculate optimized feed rate for production. Calma
Co. is manvfacturing and selling software. (lInside

R&D, 26 November 1986)

Engineering software market set to expand

A four-fold expansion in the world market for
computer-aided engineering (CAE) software systems
between 1984 and 1992 is predicted in a new report
irom Harket Intelligence Research Company of
Caslifornia., The report is based on interviews with
'key industry participants', particularly CAF
managers.

- 38 -

In 1984 some 84,000 systems worth $1,500 million
vere installed worldwide. In 1992 the report says
sales are likely to reach 300,000 with a value of
around $6,300 million. A significant factor in this
expansion is the continuing decline in hardvare costs
and the introduction of engineering workstations
vhich are bringing CAE within the price range of
small companies.

The other major markets for CAE software vendors
sre said to be in the aerospace, autowmotive,
electronics, plastics and telecomsunications
industries. Of these, the sutomotive sector is
expected to remain the largest consumer vhile
aerospace is expected to show the fastest growth.

(Engineering, Jsnuary 1987)
Software survey

Materials and Society, published by Pergamon
Journals Ltd. in the USA, have introduced a software
survey section to encourage the open exchange of
information on software programs in the field of
materials engineering. With the rapid penetration of
computers into academic and industrial institutions
has come a parellel increase in the anumber of
scientists and researchers designing their own
software whose existence remains to a large extent
unknown., With this in wind the editors have desigaed
a questiounaire which is included in the journal and
which should be completed and returned to:

Professor Walter R. Hibbard, Jr., Department of
Materials Engineering, Virginia Polytechnic Institute
and State University, 617 North Main Streer,
Blackeburg, VA 24060.

Computer languages

A language is produced by an intercommunicating
group — a collection of humans who find they need to
send messages to each other and invert a way of doing
it.

But what use is lsnguage, on» may sck. A human
language makes simple comsunication surer and subtle
communication possible; but, in that case, why
should there be so many different (humsn) languages?
There has not teen the mesns or incentive to generate
a common language. Language is sn optional extra
outside the genetic code and it has to be invented
and lesrned. Because people did not travel far in
bygone days, each intercommunicating group was small
snd developed its own language or dislect with words
for the things they found or ideas they had., Only
Eskimos, for example, need 40 different words for
snow, Language also became a symbol of group
identity - a way to tell friend from foe.

Computer languages have been subject to similar
influences. There are many computer languages
because, originally, intercommunicating groups wvere
small and each invented its own. There was no
incentive for stsndsrdization, and perhaps, in a
competitive world, artificial differences were
introduced to make s product better or to prevent
customers from going elsevhere.

It w-~ not so long ago that all computers were
monsters + it up in fortresses surrounded by
scolytes. When a cowputer cost s million pounds and
you cou.d make it five per cent more effective by
inventiig a new lsngusge, you did not hesitate.

Hovever, the small original intercommunicating
groups >f microcomputer language users grew and
amalgamated with fearsome speed. Micros coustitute &
wor ldwide culture, and are used by serious
professionsls for a great variety of purposes.
users have clear priorities in language choice.

Sueh
They
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will of course want an appropriate language for the
job, beyond that they look for three wain factors:

- Standardization - to give an sssurance of
continuity internstionsliy swd with nast and
future work.

- Clarity - so other people can easily understand
vhat a program does and maintaian it.

= Acceptance - the language must be available on a
vide variety of hardware and orerating systems,
and familiar to s broad cross—section of users.

How do the computer languages availabie today
measure up to these requiremerts?

FORTRAN is the oldest high-level computer
language, and its strongest application areas involve
numeric computation, though it is in fact quite a
versatile language, particularly in wore recent
versions. There are good standards in existence for
FORTRAN. The wost recently approved standard was
'FORTRAN 77°, although a new 'FORTRAN 8X' has reached
an advanced stage in che long and extremely
painstaking development process.

There are countless implementations of FORTRAN
on machines small, large aud enormous. There asre
many libraries of ready—made subroutines to drav
upon, for exawple to carry out standard evaluation
processes or to allow access to graphics facilities.
FORTRAN is also wuch used by those who are not
computer professionals. So, for any application
involving numerical computation, FORTRAN has to be &
serious contender, and if computalion is your field,
FORTRAN is also likely to be the computing language
you lesrned first.

As FORTRAN is a natural contender for
computational work, so is COBOL for s business
application. It too is quite old, well standardized
and widely implemented, although the standard has so
many optional components and levels (to encompass a
vide variety of hardware) that true uniformity
sometimes seems to ha' : escaped. It is a language
which consciously tried to make programs readable,
even by non-programmers. Ite arithmetic is firmly
decimal-based, perhaps less important now than when
COBOL was new and computers were graduvally taking
over from older accounting machinzs, but still
significant for sowe uses.

In an important way, it is a language of the
computer professional; programs may be readable
without being easy to write, and indeed some will no
doubt feel that the best *hing abou" COBOL is that
you stand a good chance of finding someone else to
write your programs for you.

PASCAL belongs to s new generation of
programming languages, consciously designed round the
'structured’ approach to programming. The objective
is to build programs in a way that makes them wore
secure (through internal consistency rules), clearer
to understand, and hence more maintsinable, Its
field is less firmly demarcated than FORTRAN or
COBOL, containing influeuces from both numeric and
data processing ussge of computers and an importaat
strand from education.

Since the late 1970s it has been & tavourite
means of teaching programming as s systematic
discipline, and many who were brought up on it sre
now working in or with computers. An international
standard was produced in 1982 and is now adhered to

by many of the implementations available oa a vide
variety of machines, including micros.

FORTRAN, COBUL and PASCAL sre curreatly the best
standardized computer languages. They are also the
languages for which (on the basis of the respective
standards) there are independent validatioa
services. This means that & third party has
subjected compilers to a laid-down test procedure and
prepared a report on the findings. Ia the UK, the
FORTRAN and COBUL services are operated by the
National Computar Centre in Manchester, the PASCAL
service by the British Standards lastitution.

Three langusges have been singled out for
special mention. What of sll the others? It is a
hazardous business making recommendatiouns in this
area. Like human languages, programsing languages
generate strong emotional attachwents, and it takes a
long time to reach a reasonsbly objective viev of the
one which was learned first. And since it is usually
possible, with skill snd ingenuity, to program a
given problem in & totally unsuitable language (and
even in passing to gain useful insights into the
problem), there are no absolute answers.
Nevertheless, il seems worth while toc make an
attempt st assessing the relative usefulness of
languages to programming task+, and the table shows
the result.

One language that comes out well from the
table is ALA. It is in addition well standardized,
but was onitted from the earlier summary due to it
not being considered really a aicro language (vell,
not yet anyhow). C and MODULA-2 currently have
standards under development with drafts expected, and
will soon be strong contenders in their particular
fields.

What of BASIC, the staple diet of so many
micros? BASIC was originally intended for beginners'
programs, and in some ways makes a good entry level
language, but becsuse it was designed in the era of
paper tape and teletypes, it had to be extended to
show of f the bells and whistles of each machine with
which it was provided. Alss, the tesult is bedlam,
even though a few of the derivatives sre very good.
Each supplier who tried to shut competitors out
discovered that in so doing he was boxing himself
in. Furthermore, while BASIC has its value as an
illustration for beginners, it is far too
ill-organized to be economic for production and
msintensnce of serious software.

Many of the other languages in the table, while
scitable in the facilities they offer, fall dowm on
one or more of the criteris of standardizstion,
clarity and scceptance.

How vill matters develop? A process of
natural selection cperstes as temorselessly in
languages as in other srcas., The currently
successful langusges must develop or be superseded.
FORTRAN has shown great powers of survival in the
past, adapting to developmeats vithout getting shead
of its natursl user base, and must be thought likely
to continue.

COBOL has sn enormous weight of investment in
programs and programmers nn its side. There is no
established language yet in the wicro field for
constructing the really large programs the mschines
are now cspable of running. PASCAL is in en
established position snd has the potentis! for
development in this direction, but might be overtaken
by 4 newer contender., Increasing interest is to be



expected in the sres of artificial intelligence, with
scceptance and, it is hoped, standardization of ooe
of the main languages, say LISP.

A cowputer languasge has & dual role, as &
coaveyor of ideas betveen humans, and gs 2 mesns of
instructing machines to carry out detsiled tasks.
Development sust balance the tvo ia a relatioaship
wvhich is half logic and half psychology. An
important part of the usefulness of a computer
language is the body of understeadiag of it and
likiag for it and thimgs written im it. The other
part is how easy it is for mechines to respoad to
it - wvhich reduces the question to ssking wvhether
compilers can be produced st reasonsble cost. ADA,
for instance, is coasiderably hampered by its sheer
size and complexity.

So how does all this help in answering the
original question - vhich laaguage should you
choose? Firstly, the language should be appropriaste
to the job to be done. Then, for various reasons,
one should look for standsrdization: it improves the
chances of finding that relevant pieces of program
exist and alresdy work, it widens the choice of
hardvare capsble of being used for the current
purpose, snd it improves the chances of today's
programs (or pieces of them) being useful sgain
tomorrov.

As new standards emerge for relsted copics such
as datasbase organitation and graphics, it is their
relationship with stendarlized languages that will be
considered; GKXS (the Graphics Kernel System
standard) for instance. currently has linkages for
FORTRAN and PASCAL only. And it is the standardized
languages that are supported by third party
validation services. By this reasoning COBOL,
FORTRAN and PASCAL are best buys.

Definitions of computer languiges

ADA

A trademark, ADA is a programming language
developed for the USA's Departmeut of Defense for use
in systems used for control purposes.

APL

A Prograsming Language - unususlly extensive set
of operastors snd dats structures sre used to
implement what is considered by many to be the most
flexible, powerful and concise algorithmic/procedural
language in existence.

BASIC

Beginner’s All-;urpose Symbolic Instruction
Code. One of the essiest computer programming
languages to lesrn snd master, well-suited for
time-sharing.

BCPL

A system programming language that incorporates
the control structures needed for structured
programming. BCPL has teen implemented on many
machines, and progrems written in the lsnguage are
readily portable.

[

A somevhat structured high-level progremming
langusge designed to optimize run-time, size ond
efficiency.
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COsOL

Acronywm for COmmon Business Orieated Language.
This is a2 common procedursl language designed for
commerical dsta processiang as developed a3d defined
by s national committee of computer manufacturers and
users.

CORAL 66

A programming language loosely based on ALGOL 60
aod developed in the UK for military applications.
It is sa acrooys for Computer On-Line Real-tiwe
Algorithmic Language. Its use is expected to decline
with the advent of ADA.

FORTH

A programmiag language systes whick can be
implemented resdily in microcomputers, snd which
offers solutions to a vide crange of problems.

FORTZAM

FORmula THANslator - a compiler language
developed by IBM originally for scientific
spplication but now widely adapted for commercisl
problems as well.

LIsP

Acronys for LISt Processing. Aan interpretive
language, developed for manipulstion of symbolic
strings of recursive data, i.e. used to develop
higher level languages.

MODULA-2

A prograsming language that is a development of
PASCAL. MODULA is used for concurrent prograsming
and like ADA it includes facilities for describing
parallel computations together with their interactiom
and synchronization. Its name derives fros the fact
that s progrsm is made up of modules.

PASCAL

A language designed to enable teaching of
programssing as a systematic discipline and to do
systems programming. Based on the language ALGOL, it
emphasises aspects of structured progresming.

PL/1

Compilers are provided for use in cowmpiling object
programs from source programs written in this
programming lasnguage. This language has some features
that are characteristic of FORTRAN sand incorporates
some of the best features of other lsaguages.

PRNLOG

A logic programming langusge, videly used in
srtificisl intelligeace. The basic element of PROLOC
programs is the stow which expresses s sisple
relstionship smong individusls, the latter being
named (in the siwplest sense) either by constants or
by varisbles. PROLOC has been selected as the basis
for the Japanese "fifth generstion” computers.

SNOBOL

Abbreviation for StriNg Oriented symBOlic
Language. A programming language used mainly for
asdvenced string manipulation. (African Technical
Reviev, December 1986)




BIT builds a LISP machine for Japan

Vhen researchers at Tokyo's lastitute for New
Generstion Computer Technology establiske? directioas
for Japan's goverament-backeé fifth-—generation
computer project six years ago, they placed their
bets on vhat was then s relstively obscure
artificial-intelligence language: Prolog. Despite
the coasiderable influence of the fiftk-generation
project, however, Lisp - the Al langvage most popular
in the US - contiauss to gaim populerity in Japsa.
Recognizing this, Bippoa Telegraph & Telephome Corp.
has unveiled Elis, & work-statiom desigaed to run
Lisp programs.

A nomber of US-made Lisp engines are availeble
in Japaa, but acae have facilities fur use ian the
Japanese language, as does NTT's Elis. The work
station’s 64-bit wmicrocoded central processing unit
and stack-based mewory architecture give it & high
level of performance, too. It is said to be sevecrsl
times faster than 3600-secies machines from Sywbolics
Inc. of Cambridge, Mass.

Most expert-system progrsas marketed in Japan
are ia Lisp, but a lack of data-base wateriasl,
especislly in the medical field, snd 2 lack of
Al specialists (industry sources say there are ouly a
fev hundred at present) are restricting sarket
grovth. Mome the less, analysts predict the market
for Al sy¢Zems in Jspan will grov from its cucrent
modest 20 billion yen ($130 million at curreant rates)
per year to 1 trillion yen ($6.45 billion) by 1990.

Lisp engines from Symbolics are among the
US Al machines marketed in Japan. They are sold by
Nippon Symbolics Ltd., a joint venture of Symbolics
and the Wichimen tradiag house. IBM, Digital
Equipment Corp., and Sywbolics hardware is also
availsble as platforms for Intellicorp’s Knowledge
Engineering Environment through CSX Research
Institute Ltd.

Bone of the US machines, however, has
Japanese-language support. For Elis, NIT has
developed Japsnese-langusge dats-input facilities for
use with English—language programs.

The result of s four-year project, Elis will be
on the Japanese market by late next sumwer, say NTIT
engineers. Production in the first year will be
small, only 20 to 50 units, msnufsctured by Oki
Electric Industrial Co.'s plant st Takssaki.

NIT says it hasn't set a price yet for Elis, but
WIT feels the product will eventuslly be &
money-earner.

The first Elis prototype had about half the
logic of its 64-bit CPU implemented in 2900-family
bit-slice chips from Advanced Micro Devices Inc. and
the remainder in Schottky TTL. Much of that logic
has now been replaced by one 20,000-gste srray chip.
This makes it a more compact unit that can sit beside
a desk and accommodate four terminasls.

A Motorols 68010 microprocessor serves the work
station as a front-end processor :andling sll
input/output tasks. 1t controls s 16-bit bus to
which disks, terminals, snd other peripherals are
connected. A direct-memory-sccess controller ties
this bus to the 64-bit CPU bus. A floating-point
accelerstor and main memory are tied to the CPU bus.

Among the notshle features of the CPU are a very
large writable control store - 64-K words of 64 bits
each - for microinstructions, which support a Tan
interpreter. Tao is a dislect of Lisp.

To vun programs written in Common Lisp, some
functions not found in Tao - about 10 per cent of the
functions of Common Lisp - are added in o seporate
softwere package. Tao also has functions that

support Prolog and Smalltalv,
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Fast memory sccess is & major performance
factor, Sakai says. Im additiom o msin memory,
whizh caa be as large as 128 wegabytes, there is 2
IT-K-dy-I2-dit bank of fast atatic crandow—sccess
wemory coafigured as a first-in, last-out stack.
(Reprinted from Electroaics, 30 October 19486, () 1986,
McGraw Hill Inc., all rights reserved)

Commercial interest im natural language processing

According to & report distributed by
Internstionsl Planning of Information based ia
Copenhagen, iaterest has beem increasing coasideradbly
sinc» 1984 in the ianformatics processiag of natural
language - ita iocressiag applications - the fact
that integrated circuits are becoming cheaper and
pecrforming better, along with the advances in
softvare development, is wvorking in favour of this
even though, according to the report, mo firw has ss
yet been found that sdmits to having earned momey in
this field. Although the experiment is very
ieportent, both firms and personnel tequire time to
master the complexities of natural language sod to
develop grasmsr books and dictionaries - cor sre
Zirms with over 10 years of experience able to ignore
this fact. The initial cost to enter these
activities is low, but it is forecast that it will
undergo a rapid iacrease.

The activities in which natursl laagusge
processing is applied sre: interfaces with databases
vhich sllov easy coansultation by noun-specialists,
interfaces vith microcomputers, dislog ianterfaces to
allow the generslization of the use of expert systems
snd informatics systems for training, reading by
scanner of telexes, bank snd commercial messages to
extract the essentisl content and suggest degrees of
priority, word processing scftvare that sake possible
the revision of texts ss to grsmmar and style,
sachines to assist in translstions and coaverters of
dictation into written texts, an spplication for
whose development IBM, NEC and Plessey have set up
specislized subsidiaries.

The
language

first informstic processing of natursl
harks back as far as 1950 to 1964, in which
the main sim vas sutomstic translstion. Becsuse it
was then thought that it was enough to have large
dictionaries and to apply rules of syntex, those
spproaches failed misersbly. During the period from
1964 to 1969, systems restricted to fields such as
the Student who transformed English texts into simple
algebrsic problems were developed. Aftervards, the
role of semantic-pragmstic wodels has increased
during the search for the mesnings of words, by using
the theory of predicstes snd the "heory of

scenstrios. At the moment the three furthest
developed applications are: computer-assisted
translstion, interfaces with databases and word
processing vith correction functions. (Bulletin
IBIPRESS, Mo. 105, 3 Hovenber 1986)

Software liability

Liability lavsuits have hit the cosputer
software industry. The results could be higher
software prices, less innovation, fever programs for
applications where lisbility would be especially
risky, snd s restructuring of the industry.

In 8 case filed in October 1985,

Jawes A. Cummings, Inc., # Florida construction firs,
claime to have lost about $264,000 because of faulty
results from a program by Lotus Development Corp. of
Cewbridge, Mass. Lotus maintsins that Cummings
wisused the software., The suit turns on the concept
of "information liability” - responsibility for the
information contsined in or produced by a product.

Peter Marx, chair of the Nev England Computer
Lav Forum, points to twc suits that illustrate the
complexity of information lisbility. 1In one case,
now under appeal to the US Supreme Court, lower




courts held the NMational Weather Service liable for
the deeths of four fishermea off Cape Cod. The
fishermen lost a boat in a storm after a forecast of
calm westher. A district court overturmed the
verdict on & techaicality, but let stand the
precedent holding an entity liable for iaformatioa it
provides.

In the second case, Jeppeson Ssuderson, Inc., of
Colocado was beld liable for an airplane crash csused
by faulty data on flight patterns. Jeppeson
Ssoderson copied the data sccurately from imcorrect
Federal Aviation Administration inforwetion. The
company had to pey $12 milliom in demages.

A softvare purchsser may pass oo inforsation
gained from s program to other people, so if
companies sre held responsible for the information
their programs produce, they face slmost unlimited
lisbility. But informetion liability for software is
especially tricky to assign, ssys Geoffrey Berkin,
who is associate counsel for Ashton-Tate, cne of the
nation's largest personal computer software
sanufacturers. “What coanstitutes a defect is
relative. In software, you can't messure things vith
a scale and & truler.”™ Moreover, he notes, "We can't
make sure 3 program is going to be used correctly. I
doa't think it's fair to say that if ve sell you a
program ve're responsible for every possible
coansequence.”

Ken Wasch, executive director of the Software
Publishers Association (SPA), goes further. “There's
not & publisher #ho could certify that a program
doesa’t have bugs.” Indeed, bugs seem slmost
inevitable as companies rush programs into the
marketplace. This haste mikes innovative products
available woaths earlier than tiey would be
othervise. A page-layout program that SPA bought
last year proved full of problems, Wasch notes, but
SPA still "received enormous satisfaction snd utility
from the product”.

Marx disagrees. "Just because everybody is
doing it is a0 defense.” Moreover, he suggests that
softvare publishers already take some responsibility
for their products. "Clearly if you're building
software for air traffic control you're going to put
wore controls and precautions into it than into
compter games.”

Richard Perez, an Orinds, Calif. lawyer
specislizing in computer law, believes software
publishers ought to be forthright about the
capabilities and failings of their products. Being
honest about a program’s weaknesses sffords the
vendor some legal protection. "There's nothing wrong
with having s product that's not quite perfect if you
tell people that,” he says.

Industry observers sgree thst software lisbilicy
way have significent economic repercussions. Among
the first repercussions would be a rise in software
prices. Right now, the cost of liability suits "is
not built into software pricing,” explsins Wasch.
Furthermore, Marc Rosenberg, vice-president of the
Insurance Informstion Institute in Washington, D.C.,
is not uware of any insurer that sells coverrje
specificoelly for informetion lisbility. Damage
clasims may be covered under some product lisbility or
umbrells insurance policies, but if suits become
common, rates for these policies will skyrocket.

Lisbility suits might sleo force softvare
wanufscturers to Aavoid high-risk sress. "Consider
the medicsl progrems that sre sveilsble nov -
computer-sesisted disgnosis,” Rosenberg points out,
"You're telking about the software designer being
sued for medical malpractice.” Other software is
available or under development to prepsre income tax
returns, detect wesk spote in highway bridges, and
disgnoee problems in the cocling pumps of nuclesr
pover plants.
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Liability wvould sleo affect access to veature
capital. Private venture-capital iavestors may
choose to put their woney vhere “the risks are more
contained,” says Joha Hodgman. He is president of
the Massacnusetts Technology Development Corporstion,
a stste suythority that finsnces high-risk, high-tech,
start-up firms and encoursges private investaent in
such firms. Hodgman expects risk to veigh
particularly heavily for large investors.

Much depends oa the Lotus-Cummings case, which
may not be resclved for several years. ™I suspect
strongly that the case may be settled out of court,”
states Wernick. Lotus has to decide "vhether to
spend umpteen million to defend a case or to
setile for somevhat less.”™ (Technology Neviev,
Januacy 1987)

Expert systems:

Expert shells are ready to become sensible

Expert systems are throwing off their cranky
image. They will soon play a siganificant role in a
number of industrial markets.

Several key factors are coming together for
expert systems this year. These include s rush of
custom-built systems for internsl use by large
US corporations, and improved integratioa of expert
systems vith other kinds of computer equipment.

There are also clesr signs that expert systeas
offer commercial sdvantages; and they have attracted
the open backing of the world's lsrgest computer
company, IBM.

By 1990, according to market research group
Dataquest, the European expert systes market will
have soared to $3.8 billion from $134.9 million
in 1986,

Less than 2 per cent of the market will be tied
to academic and research institutions compared with
over 8 per cent at present.

The oil, serospace and data processing
industries already employ expert systems. But the
latest developments are in the financial sector,
vhere companies are trying frantically, to stesl
shead of each other in the smoke of the Stock
Exchange's Big Bang.

An expert cystem is a collection of ruiles
:iphoned from a human expert or group of experts and
crystallized in & computer language - usually Prolog,
Basic or C. The rules are then applied to problems -
and offer solutions based on the knowledge they
esbody.

The market has a secretive aura. But this is
not some wizardry inherent in expert systems
themselves; it is the secrecy of people protecting a
competitive edge.

Although expert systems sprang from sttespts to
model humsn reasoning by computer, the lofty ideasls
of artificial intelligence are now giving way to
commercial sense.

Data processing could be the biggest market for
expert systems, sccording to Alex D'Agapeyeff,
chsirman of Expertech, which provides consultancy to
DP depsrtments at Rolls Royce, Thomas Cook,

W. H. Smith and the Metropoliten Police through an
Alvey-sponsored club.

A number of new softwera packages sre nov on the
market to iwelp companies such ss these apply expert
systems to DP problems.

This summer ICL relessed s proiuct for capacity
management and planning called the VME Capacity




It was snapped up by
wmonth.

Macagement System (VCNS).
30 DP managers in its first

Communications compsny Case is to launch an
expert system called Ncoaf, which automatically
reconfigures communications aetworks.

DP departments may feel they can show a leg now
cthat IBM has clearly sigralled its support for expert
systems and proclaiwed its own use of them.

I announced plans for a nev family of expert
system products st the ALLI artificiai intelligeace
conference in Philadelphis in August 1986, The
software will be compatible across PC and KT amicros,
System 36 and 38 minicomputers snd 3170 msinframes.

ISM also snnounced regional support centres for
artificial intelligence in the US and a gift of
225 RT PCs to Carnegie Mellon Universisy for
artificial intelligence research.

The compaay uses expert systems extensivily om
its own production lines. They are used for fault
diagnosis, snd for deciding whether perticular
components should be made or bought.

"INt has definitely given its seal of approval,”
says Mike Turner, an expert systems consultant witn
PA Computers snd Teleconmunications. "It sees expert
systems as particularly suited to memory-hungry,
processor-intensive mainframes.

IBM has to increase the power of its computers
by 20-25 per cent s year to counter falling hardvare
~osts, says Turner, and artificial intelligence
appeals as 3 market that could need that power.

This is true of the financial sector in
particular, as this is where US companies sre slready
proving the commercial viability of knowledge-based
systems.

For example, a package from US software house
Apex sllows many middle-income customers to sfford
professional financial advice for the first time. It
cuts 8 60-hour cousultation process down to five or
six hours and frees human financial advisors to take
more customers st lowver prices.

Another system developed by US bank Coopers and
Lybrand offers tsx consultancy to Coopers’
10,000 corporate customers. It will reach sll the
company's US offices by the end of the year - freeing
experts from routine tasks.

In the UK, the Big Bang has opened the City to
foreign companies. And this will bring the UK face
to face with sadvanced US technology.

The US market is "two years ahead of the UK -
plus or minu: two years,” according to Jeremy Clare,
an anslyst with Cembridge Consultsnts. American
companies may make big inroads into the UK - but they
vill slso speed up British developments.

Dealing rooms will be one of the first big
markets over here, says Clsre, because "the only raw
material is information”. Deslers make their money
by being smarter than other deslers, snd any device
that gives them an edge is worth paying for.

The Midland Bank, for exsmple, has developed an
expert system on DEC Microvaxes. This will soon be
supporting desling-room decisions.

So far the mont respectable expert systems have
been custom-built by companies for their own use.
But one ares in which the UK leads Lhe US is in
cheap, off-the-shelf expert systi.ms for micros, and
these are rapidly becoming more powerful,
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Companies like Expertech, Intelligent
Eavironments, Expert Systems Internstional and [SI,
offer expert system "shells™ for E£500 or £E60U, which
users can adapt for many different tasks.

Programmed sheils can help companies understand
complicated legislation, such as the Dsta Protection
Act, or give advice on investment, loan sad iasurasce
applications, or provide a starting point for
internal research.

To date their incompstibility vith existing
computer equipment and software har been s stusbling
block for many companies.

But this problem will fade away. As micros
become more powerful, so do the shells - and the
latest systems link vith databases and spreadshests
and can bring in lumps of Fortran from external
programs.

Improved shells may prompt big corporatioas to
stsrt buying in volume mext yesr. Two UK banks sre
slready considering orders of up to 1,000 shells, and
the world’s largest bank, Citicorp of MWew York, is
considering ordering 3,000.

But these packages are still crude vhen
compared with s specially tsilored system like that
used by British Petroleum to design gas-oil
separators.

This saves hours of an engineer’s time by
putting sall the repetitive and routine thought
pfocesses on a computer.

It is probably the biggest expert system
in Europe - with 2,500 rules. And BP has shattered
s fev records by developing it ia & single
man-year.

All the big oil companies have artificial
intelligence teams. The industry is one of the mosc
advanced markets for expert systems. Curreat sond
future applicstions include prospecting, burner
maintensnce, plant control and oil trading.

Ironically, expert systems show little sign eof
taking off in medicine - once seen as their naturasl
habitat.

But if expert systems succeed in the City, then
other wmarkets will follow suit with confidence.
Expert systems are coming into their own ss an
unofficial uniform for those who want to be
different. In a few years that couid be everyboay.
(Computer Weekly, 6 November 1986, pp. 58/59)

Shell game

The number of shells - specislized tools for the
creation of expert systems - has been incressing so
rapidly that s potentisl user can essily become
confused.

The technology is relstively new, and the shells
nov on Lhe market sre usually either general-purpose
or designed for a very limited number of specific
applications. A use:s wishing to creste an expert
system using & shell will wost likely have to
sacrifice something or be willing and sble to adapt
the products to his individusl needs. Therefore, &
clear concept and 8 sound definition of requirements
should determine the choice of tools snd functione.

The man-machine interface is naturslly important
s flexible langusge, vindowing, clear menu trees,
graphics, a speller, a dynamic knowledge-base
generator, and an eftective help fuaction will render
the shell user-friendly, (Bulletin IBIPKESS,
No. 113, 25 Janusry 1987)



The wmarket fcr expert systems

Until & very fev years ago, the term expert
system vas used freq ly ooly g researchers in
srtificial intelligence, but, sccording to various
estimstes, the value of the market for expert-system
products and services will be US$140-US$200 million
this year in the US alone and, by 1990, should resch
as wmuch a9 US$L.5 billioa. Companies marketing
expert systems in chemistry, education, the law,
sgriculture, geology and oil prospecting, personnel
managesent, banking, engineerimg, electromice,
mansfacturing, and wedicine »re advertisimg in
mess—circulation magazines snd selling their products
to & vide spectrum of users. Expert systems sre now
available in such esoteric sreas as fog forecssting,
svalanche predictiom, diet comtrol, traffic
management, and even the prosuction of Swiss cheese.

Expert systems greatly expand the range of
problemas accessible tu computers from the relstively
small class for which slgorithms can be vritten to
the wuch larger class for which solutiocns may require
the application, in s nonslgorithmic fashion, of
significant human expertise.

Designed to help s nonspecialist esulate the
approach which » specialist would use to solve
problems, an erpert system differs from a
coaventional computer program in that it employs an
organized knowledge base to identify and extract
relevant informstion in s process called knowledge
engineering. The inference mechanism is the software
used in this process. Some softwvare houses of fer
expert shells, which are ready-—wmade inference
mechanisms, and relatively low—cost softwvare is now
being marketed so that users can personally tsilor
expert systems ou microcomputers.

Investments in this newv tool have begun to
grow. For exsmple, Finsncisl Advisor, s
fi. ancial-mansgement expert systes on the market, has
bee-. developed st a cost of US$S willion by Pslladian
Softvare, vhich was created by a group of professocs
at the Massachusetts Iustitute of Technology only two
years sgo, snd, in Gresat Britasim, a public
kealth-care expert-systes project valued at
6.5 million pounds sterling is causiang government
employees to raise their eyebrows.

The computer industry hss not been slack in
developing applicstions. One large American firm has
designed an expert system which can turn s rough
summary of the capabilities scd components desired
for s computer inscsllstion into s finished snd
effective configuration. The company has estimated
that the sys=em saves it close to US$30 million per
year. The ssme company claims that, if an expert
system cannot reduce costs in a particuler sres
by 90, them it is probably not worth developing.
(Balletin IBIPRESS, Wo. 103, 30 November 1986)

Expert-system writing for the amateur

It used to be thet so-called expert systems were
restricted to big computers. Increasingly, however,
these software programe, which ispsrt sn expert’s
knowledge to help people perforas their jobs better,
are finding their way down to even personsl
computers. ExperTelligence Inc., of Sants Bsrbers,
Calif., hss come up with an srtificial intelligence
program that lets you design your own expert system
for your Macintosh Plus from Apple Computer Inc.

ExperTelligence claims thet its new Interface
Builder softvare progres ensbles & doctor who has no
prior knovliedge of computer codes to write an expert
system that does simple diagnoses. Or an accountsnt
wvho doesn’'t like the way his sccounting package is
laid out could sdd to its menus or reconfigure it
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simply by usiag the Mac's mouse to make changes in
the progrsa. Iatecface Builder will be available
from most distributors of Apple softwere beginning in
March. Suggested price: $395. (Business Week,

16 February 1987)

COMPUTER EDUCATION

Informatics and national education in France

The Minister of Mational Education of France has
snnounced that Edutel, a telematics service, should
be operational by 2 March. He has slso presented the
second phase of s moderaization scheme in coursevare.

Edutel can respond to &UQ inquiries
simultaneously and can be accessed at any ooe Cime by
7,000 units. Eventually, it say be linked to
existing databases in the educational system and be
used to provide regional informationm.

For the cost of a telephone call, a ainmitel user
will be able to access tvo educationsl
bulletin-boards. One will offer faculty and stsff
information and sa electroaic-mail service. It will
be used for administrative information, especially
information on staff and feculty changes. The other
vill offer educational-news summaries and practical
information to students, parents and local
officials. It will slso be able to function as a
wedivm of communications between faculty and users.
Through the system, opinion polls will be taken on a
continuing basis swoug teachers snd students, and the
results posted on terminal screeas in real tiee.

The Minister of Mational Education stated that
existing software products were not expected to be
eliminated through the new phase of the coursevare
wodernization scheme. Rather, teachers would be
offered elements to select appropriate products and
the development of new, high-quality software wouid
be encoursged.

Courses in informatice will be deveioped in
primary and secondsry education and, by 1983, &
pre-university degree will be availsble. Finally, by
the autumn semester, school science laboratories will
be required to offer informatics equipment.

(Bulletin I3IPRESS, Mo. 117, 27 February 1987)

Teacher training in computer science

ICE, the Zducation Science Institute of the
Universidad Politecnica de Catalunya in Spain, has
developed s trasining programme for computer-science
teschers in primsry, secondary snd professionsl
education.

ICE is very sware that the aspplicaiion of
computers in teaching institutions can offer many
benefizs and that s serious effort in teacher
training, not only in technical aress, but slso in
educational methods, represents the only vay to
aschieve an intelligent snd positive spplication in
schools. Beginning with s smell group of interested
and knowledgeable teachers, it therefore crested s
working group and undertook an intensive programme of
training for Che members of the group so that they
would be qualified to tesch other instructors,
snalyse the requirements for tescher-training
throughout the educational system, identify
sppropriste course sreas, exsmine the avsilability of
resources, such ss softwsre, develcp nev resources,
such #s high-quality coursewvsre, and initiste the
genersl spplication of courses of study as these
emerge from research.

After three years of work, ICE has acquired
substantial human end material resources.




Ferthermore, it has developed a teacher-trainming
progcamme which has proved very successful - some
400 teachers are patticipating each year. The
educational resources which have been created, with
the financial support of the govermment of Catsloaia,
have been usad to meet the teascher-training
requirements of pilot projects for the introduction
of computers in education in that regioa.

(Bulletin IBIPRESS, Mo. I17, 27 February 1987)

Computers target adult illiteracy

The battle against illiteracy, ouce fought
mainly with chalk and priat, is now being vaged
electromically. A computerized learning centre
called PALS (Principle of the Alphabet Literscy
System), recently introduced by IBM, is designed to
teach reading and writing to teenagers and adults
whose skills are at or below the fifth-grade level.

A PALS centre typically consists of four
videodisc systems linked to eight PCjr computers,
four PC/XTs, and four electromic typewriters.
Students use the PCjrs and the typevriters along with
lesson manusls to practice vriting exercises,
learning to touch-type as they go. The PC/XTs
enliven resding lessons vith videodisc-based comic
books that studeants control by touching the screen.
At the ssme time, a8 compuler-stored voice speaks the
dislogue that the student sees on screen.

PALS iso’t cheap; s complete centre costs
$72,000, or $60,000 with san educational discount.
But IBM says the system can accommddate 500 students
3 year - and it seems to work. In high-school trials
of the system, students’ rveacing skills improved by
an average of three grade levels after 20 weeks.

IBM plans Cto make PALS generslly svailsble in the
second quarter of this year, snd expects it to be
used in such settings as junior h'gh and high
schools, correctiunal facilities, and civic
organizstions. (High Technology, January 1987)

ROBOTICS AND FACTORY AUTOMATION

The state-of-the-art an trends in robotics

Gabriel A. Ferrate, the President of the
Universidad Politecnica de Catalunya, Spain, has
undertak:n 8 study of the state-of-the-art in
robotics for IBI. A brief examinstion of this st .dy
revesls the current areas of spplicstion snd trends
in -obotices and current aress of application and
trends in robotics and dewonstrates that the field of
applicstions is expanding progressively and rapidly,
slthough robots which compete for jobs with human
vorkers snd still s long way off,

In industry, the lesp from product and
parts aandling applications, based on the use of
manipulstor arms, programmed either mechanically or
by means of a memory device or vther programmable
control machine, to the use of computers as control
devices and in the snalysis and design of
programmable robot movements has led to the
sppeatance of the modern industriasl robot, which can
perform more complicsted tasks.

None the less, even though the robots avsilable
on the market todsy are multipurpose snd sutomated,
they still cannot be used to perform tasks wvhich
require changes in operstion according to
unpredictable or irregular variahles. For any single
spplicetion, they can only be programmed to perform
functions which sre de"ermined by one or more
specific and prediccable variables. Furthermore, the
programs used to control modern industrial robots
wmust describe, in detail, the movements and actions
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to be exe:uted. Prograss bdased on siwple
descriptions of the objectives to de achieved are mot
yet feasible. Currently uader research, this
approach will require robots which can automatically
produce programs to achieve specific objectives and
can effectively communicate with their surroundings
through artificial-perception techaiques, such as
visual and tactile sensors.

Recent advances in artificial iantelligence,
computers which can leara sutomatically and pattera
recognition are promising. l[ndustrial robots may
indeed eventually be sble to collect data on their
surroundiags and, vithout the interventioa of human
operators ot programmers, adapt their sovements as
changes occur. None the less, even if the utwost
sdvantage is taken of the grest potential offered by
micro-electronics, especislly in sensor technology,
robots with capacities which bring them into direct
competition with humsn vorkers are not nov feasible
except in the context of a limited nuwber of
repetitive factory jobs. Robots lack the sensc—wotor
co-ordinstion and the power of rapid, overall
decision-making that are necessacy to perform well in
a varied, variable and uapredictable environmeat.

The difference between those jobs vhich robots
can perform easily and those which they vwill probably
never be sble to perform is very fine. It has little
to do with complexity or the precision required, but
depends on programmability. A job is difficult for a
robot if it involves constant choices in realtime
that must be made according to criteria wvhich cannot
be reduced to sets of equations.

In 1984, there were approxisat=ly 53,000 rodbots
ir: the world, of which 21,000 in Japan, 19,000 in
Europe and 13,000 in the US. The fact that, since
then, the number of robots sold esch year has reached
approximately 7,000 in the US - vith corresponding
increases in sales in the European countries and
Japan - gives some idea of the dynamic nature of the
current market.

The impact of this expanding market on
industrial produccivity snd employment in these
countries is a complex phenomenon, which requires
detsiled case-studies. However, in general, robots
do aot seem to have had s negative impsct on
employment in these countries so far. Indeed, they
have increased cowpetitivity in the industries in
which they have spplied. Many of these industries
could not have remained competitive on international
markets without Chem.

Although robots have been sccepted, for seversl
yesrs, as sutomobile "workers™ in the sense that the
majority of applications hsve been carried out ia the
automobile industry, the use of robots in other
sectors has been increasing in the industrislized
countries since 1980, and the number of robots has
grovn considerably.

Because they are adaptsble and can be
programmed, industrial robots have become essential
elements in flexible manufacturing systems. In order
to meet the varying requirements of production
processes, the robots in these systems can
automatically modify operstions protocols in order to
adapt to the introduction of different parts on s
production line or changes in a sequence of
operations. Through the use of robots in flexible
menufacturing systems, factories are ceasing to be
places vhere uniform products are mass-produced on
super-specialized machines; they are becoming
flexible workshops where 8 wide variety of products
can be run off in small batches. Changes in
production runs sre implemented not by sitering the
mechanical structure of machines, but merely by
modifying the progrems which control and synchronize



the sachines snd such peripheral devices as
digital-control machines and saintenance and stocage
systems.

At the ssme Ulime, important sdvaances are being
made in these areas. A great deal of research is
being carried out in the development of artificial
hands, arms and legs for the handicapped, on
two-legged and hexapodal movement for mobile robots,
androids and zooworphs, and on sobile robots which
can keep their bearings snd move through even
labyriathisn surrousdings without becoming lost.
(Bullecir IBIPRESS, Mo. 117, 22 February 1987)

Robotics market
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(Machine Design, 13 November 1986, p.4)

Slowdown in robotics use

The development of the use of robotics in the
production processes of the mechsnical industry seems
te be proceeding somewhat slower. Large cor
manufscturers, pioneers in this field such ss
Volkswagen in FRG, have decided to destine only from
& to 7 per cent of their investment funds to the
robotization of their plants.

According to 8 survey recently conducted by 2
British group and a study made by the International
Labour Organisation (ILO), &4 of the compsanies which
had begun to use robots have not judged the
experiment 8 success and 22 have sbandoned thom
completely for reasone linked to the quslification
level of shop personnel.

For many companies robotization is becoming a
problematic choice, slso in light of the fact thst it
does not always provide the results and advantages
expected. This does not, however, mean that
robotization is any less a vital choice for many
companies, becsuse it incresses profite and therefore
market competitivity.

At company level the main advantages may be
stated as being in the quantity and quality of work
performed by robots. One of them can do as much work
89 two and up to five workers who can, in turn, be
uned for other more demanding sand diversified tasks.
A robot-hour of labour, moreover, costs the firm
approximately US$6, whereas s man-hour reaches US$23.

At the socio-economic level it has been
demonstrated that the robntization process does not
imply 8 reduction in work farce and henc2 in greater
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uvnemploywent. Countries with high levels of
robotization such as Japan have a much lover
unesployment index than Western countries with
minimus production-sutomstion levels wvhich, instead,
have high levels of unemployment.

Also to be drave from the survey report are
the predictions that within the aext decade in
industrialized countries the number of robots
installed is dezzined to triple if not quadruple
and to attain 67 thousand units in the USA,
70 thousand in Japan and 25 thousand in Great Britain
and Sweden.

Also in the industrislly most advanced soc‘alist
countries such as the Soviet Unioun, Czechoslovakia
and the GCerman Democratic Republic, it seems that the
growth rates in robotics will increase sutfficieatly
to attain 200 thousand units by 1990. (Bulletin
IBIPRESS, Mo. 106, 11 November 198b)

Robots struggle on

The vobot industry wvas handed = major setback
vhen CM sharply cut back its orders for GMF robots.
G4 is, or vas, tesponsible for 3/4 of QF's orders
and the order reduction is said to have mesnt the
disappearance of $88 million in orders. Although
this makes sales statistics look a bit weaker than
predicted, there are still strong signs of continued
industry growth. A few of the noticeable trends are:

Packsging: Reduction in the purchase of stand-
alone robots 2nd more interest in packaged systems.
The market for the “un—integrated” robot is becoming
ssturated, st lecast in the larger plancs.

Manufacturers want total systems including the
robot(s), software, sensing systems, snd auxilisry
automstion (part feeders, tor exasple). Because not
al! manufacturers are interested in taking on the
task of making up such psckages on their own, there
has been s growth of turnkey suppliers, or consulting
houses that will be responsible for making up and
installing robotic systems.

Msnufacturing: OCreater interest in robotic
assewbly. Robots used in assembly are now exceeding
the number used in parts hsndling. This, in turn, is
due to great improvements in robotic performance
rarticularly repestability, speed, and cleanliness.
The advent of relisble, easily used, and easily
repaired vision systems has also improved the rodbot's
assembly capabilities. Asseably spplications are
found chiefly in small precision operations and in
the automotive atea.

Detroit’s interest in automation has spawvned the
philosophy of simultaneous design in which both the
problems of product sssembly, and its operating
capabilities are considered in the initial design.

More applications: The robotic industry would
like to bresk awsy from its dependence on sutomobile
production snd is, therefore, pushing into other
areas. Pharmasceutical houses are using tobots in
some of their operstions becsuse of their
reliability. Food processors, particularly the
beverage industry are using more robots.

Aerospace is trying hard to make the robot
practical on the aircraft in sircraft sssembly.

Many industry observers say that the mobile
personal robot is the industry’s sleeper. Host
personal robots are complex toys with little limited
prectical value, but their success may come in s
slightly different sres: invalid care., The simple
tasks that fully mobile humans take for granted can
be performed for the elderly snd infirm by robots.
(Machine Design, 13 November 1986, pp.2/4)




Robot requirements

Any robot can be used in an assewbly task. But
only a few are suitadle for high precision or high-
volume sssewbly. The importaat characteristics to
consider are:

York eavelope: Where the robot can reach is
essential and must include the workpiece srea and all
part supply systeme.

Paylosd: The maximum useful load s ~~bot
needs to be able to handle for assembly is given by
most analysts as 10 kg. This allows the robot to
vork vith 35 per cent of all manufsctured pacts.
board assembly tasks require little payload
capability. Payload should be dete.mined by the
dynsmic load the end effector can carry.

PCB

Speed: Most assembly robots can reportedly
serve assembly functions with speeds below
0.8 m/sec. Accelerstion and deceleration time must
be considered in speed calculations.

Drives: Because of the speed and accuracy
Tequiremeats, most sssembly robots have most of their
axes driven by either AC or NC servo motors.
Paeumatic actustion is frequently used on the end
effector and possibly the z axes.

Repestability: Most robot manufacturers do
not stress accuracy but repeatability: how well the
robot can repest its travel to a specific point.
Accuracy may be good in one plane of motion and poor
in another; therefore oversll accuracy is difficult
to deterwmine.

Progremming and comsunication: Although rolots
frem different manufacturers csanot say such to each
o’.her, they can communicste basic triggering signals.
“herefore the more RS232 ports available the better if
complex systems sre involved. MNormally, mcre elaborace
exchanges between robots such ss reprogramming
information is handled through s host.

Cleanliness: Lack of contamination is
essential in any sssembly operstion snd is especially
important in electronics work. Operations wmust meet
clesn room standards.

Some robots are availsble with clesa room
"packages”. Others are designed specifically for
ciean rooms so that they generate s minimum of
particulate matter from psint or wearing particles.
Lubricants can siso be s problem. They can generate
contaminants by off gassing. Areas of the robot
wvhere particles might be generated are encased in
special boots. Other critical sreas may also be
enclosed and & vacuum drawn on the entire robot.

End
selected

effector: This part of the robot must be
sfter a reviev of the components to be
cacried. Compliance of the end effector will be
based on how fragile the part handled is and any
desired error compensation.

Crippers capable of working with several parts
simult ly can speed assembly when part feeding
and placement requirements sre favourable.
Changeable grippers for a single robot msy be cost
and time savers, if product configuration and
production speed rejuirements sllow. Thie lets one
robot use several tools. (Machine Design,

13 Novewmber 1986)

Two clesr trends in industrial robotics

Two trends c(ould be readily identified at the
16th Internatinnal Symposium on Indnercisi nobots,
held in conjunction wirh *L. recent Robotex
exhibition ir Tiuesels.
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First, the growing number of seam tracking arc
welding tobots. Many vere demoastrated, from those
that performed a Jummy rua to establish sand learn the
location of the seam or joint before carrying out the
actual velding run; to those wvhich locate the start
of the joint. follow ite true position sand can even
alter the ascunt of weld filler metal c¢eposited to
match the joint's profile.

Second, the sdvances made in vision systems,
aow a practical method to guide robots in:
assesbly; handling materials; laying down
adhesives; asnd carrying out inspection duties.
(Machinery and Production Engineering,

7 January 1987, p.13)

Robots get ‘eatrs’ for better depth perception

Bats "see” in the dark by sending out sounds aL
up to 100 XHz cthat bounce off objects. Borrowving
that principle, researchers at Siemens AG have
developed a seasor system thst can eaable 3 robot to
distinguish betveen objects spaced only 0.1 mm apart
in depth at a distance of about half a meter, vhich
is within the working range of a typical robot arm.

Dubbed Echovision by the researchers, the systea
achieves this resolution with a new type of
electro-acoustical transducer. Its piezoelectric
foils generate and send oui short bursts of broadband
sound pulses that are far adbove the range of human
hesring. Reflected by the object and picked up in a
similar transducer, the ultrasound pulses are
evsluated to Jetermine their propagation delay and
hence the distance to the object.

Thus far, the Siemens teaw has developed a fully
functional model of the Echovision system. “The
Echovision approach could lead to a high-speed,
depth-profiling object-recognition systes at a cost
that is a fraction of that for optical equipment,”
ss3yes Peter Kleinschmidt, who heads the
sensor-development team at Siemens's Central Research
Laboratories in Munich.

Kleinschmidt says that work on making robots
hear in order to distinguish between objects is going
on at universities and electronics companies around
the world. But he believes that no system developed
elsevhere sports s resolution near the 0.1 mm value
of Siemens’s nev system.

Echovision has severasl advantages over optical
sensing devices used in robotics. The wost obvious
is that it provides a depth of field in s simple
way. Opticsl methods yield s third dimension or s
depth profile only by using complex schemes based,
for exsmple, on two camerss employed in conjunction
with scanning and light-sectioning techniques.

Further, evaluating and processing sound signals
requires less hardvare and software than does
anglysing pictures sod handling video signals. With
sound travelling at about 340 meters/s, or roughly a
millionth the speed of light, the sound informstion
comes in at s rate that can be handled without the
need for elaborate hsrdware.

What's more, unlike camerss, acoustic
transducers sre not essily damaged, snd they shrug
off dirt or dust. So they are well suited for the
sdverse industrisl environments robots often
encounter.

Echovision ie also much faster than comparsbie
optical systeas. The ultrasound pulses contact an
object for only | ws, including signal processing.
This means that the system can recognize
1,000 objects s second. That is LU0 to 1,000 times

faster than it takes video techniques to identify
objects.




As for the systea's key item, the proprietary
transducer, it consists of about 20 piezoceramic
foils and polywer layers that sre stacked alternately
and pressed together to form a solid element. The
foils are 0.15 mm thick and the polymer layers 2 mm
thick. When electrical pulses are applied to the
foils, the element vibrates and produces ultrasound
pulses in the air at 80 to 400 KHx. The function of
the acoustically optimized polymer layers is to
sttenuate the ceremic foil's vibrationas. (Reprinted
from Electronics, & January 1987, pp. 41/42, © 1987,
McGrawv Hill Inc. all rights reserved)
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Japanese FMS get the nod

According to a study published in the latest
issue of the Harvard Business Reviev, the Japanese
are effectively using flexible manufacturing systems
(FMS) to gain a competitive edge on the Americans.

In the study, Ramchandran Jaikumar, a professor
at the Harvard CGraduste School of Business
Administration, has compared 35 gystems in the US and
60 in Japan - more than half the FMS installed in
each country.

Unlike manufacturers in Japan, the Americans use
their systems as though they vere merely
sophisticated, but conventional, assembly-line
technologies. The American FMS are typically
employed in large production runs for only a few
products. While such sn spplication can increase
productivity and turn ont quality products, it is a
costly way to use the systems.

The Japanese FMS, on the other hand, are used to
produce an average of 93 parts, in contrast to the US
average of 10, and run off 22 nev parts for every one
produced by the American systems. Thus, the Japanese
are employing FMS to offer more specialized products
to 8 wider number of individual customers.

Jaikumar also found that more than 40 of che FMS
workers in Japan are engineers who have been
especially trained in computer-controlled
manufacturing technology, while only eight of the FMS
staff in the US have engineering degrees and the
majority of these have no backzround whatsoever in
informatics.

Furthermore, while experts not only design and
install the Japanrse systems, but also stay on,
sometimes for several years, to operate them and work
out the bugs, the Americans use specialists only in

- 48 -

design and installation. The result is
over-complicated systems and relatively frequeat
breakdowns. (Bulletin IBIFRESS, No. 110,

7 December 198%

Automation in SML

Flexible msnufacture: the installation of a
KT™ Fieximatic FM100 at CKXN Light Axles Division's
Witton (Birmingham} plant has allowved the company to
achieve previously unattsinable levels of fleaidbility
in manufacture.

The site manufactures a range of axle
components, and while their internal arrangements are
to standardized design, external casings are cften o
customer requirements. Involvement with Jaguar's
latest model, the XJ4O, provided GKN with the
incentive to adopt flexible practices.

Un the new car, the differential casing acts as
a stressed member vith & number of suspeusion
components attached to it. Therefore, instead of two
or three locating snd fixing holes on the outside of
the casting there is a much larger number.

Achieving the necessary tolerances, while coping
with minnr design changes, demanded a method of
machining that was flexible and sccurate.

KTM won the order and supplied a package that
comprised the FM100 (80-toel) along with a Hahn &
Xolb tooling package that included Renishav probing.

The system achieves an overall positionsl
accuracy of * 0.001 in, and + 3 min of arc perpen-
dicular alignment of the main differential bores.

CNC machining: two Yamazaki CNC machin: tools
have transformed the fortunes of Liquid Systems
(1985) of Newport, Wales.

The use of a Slasat Turn 4UN turaing centre and a
VQU 20/50B vertical machining centre have cut cycle
times by up to 83 per cent compared with conventional
machines, reduced setting times, elisminated a nuaber
of operations, and improved quality levels.

The company produces a range of flow indication
and pump equipment for the coal, atomic power, oil
and chemical industries, and takes on the
sub-contract machining of shafts and roll blanks, for
example.

A major factor in the decision to buy the
Yamazaki machines was the Mazatrol programsing
system, which allows operstors to create their
part-programs on the shopfloor.

One example of the speed with which
part-programs can be produced concerns an aluminium
cover plate produced cn the VQC. This took
10 minutes to program, compared with st least one
hour manually,

Also, 8 valve body that previously required six
operations to complete s series of face and circular
willing, drilling snd tapping tasks is now machined
in one operation on the machining centre. And on the
turning centre, 8 1| m long shatt is machined in
25 minutes instead of 2 1/2 hours by earlier
methods. (Machinery and Production Engineering,

7 January 1987, p.13)

Auto handling in diesel engine manufacture

Lister-Petter's new £1.9 million small turned
parts flexible machining system at its Dursley
factory has three main festures: automated control



and supply of bar stock to the six Index four-axis
lathes; asutomated ani coded binning and conveyance
of parts from the machines to a marshalling area;

and a vision-based, non-contact co-ordinate measuring
system for routine inspection.

There are currently 160 rurned parts up to

200 msm long produced by FMS2. These are small
non-proprietary engine components used in the
company's 40 sizes of diesel engine (1.5 to 30 HP).
All pacts are machined from three m long round bar in
diameters from eight to 55 mm. Hexagonal and
non-ferrous bar have been excluded to help reduce the
types and sizes of bar stocked. And rationalization
has in numerous cases enabled one bar to be specified
for several diameters of component. The result is
that the numbetr of bars stocked is 50 instead of 150.

Bar is stored in cassettes in a dedicated
one-ton capacity wvarehouse. Built by Remmert, this
has been developed to Lister-Petter's tequicements to
provide asutomatic bar selection and the automated
transfer of selected bar direct from the warehouse to
the machines. Bars coming into the warehouse are
chamfered and placed in cassettes in known locations
vithin the store, according to size and material
specification. Location is recorded in the Siemens
programmbale logic controller (PLC) which has local
~anagement of the syste. The PLU is linkcd to FMS2's
controlling IBM series 1 computer, so this slso knows
the bar store status at any time.

Scheduling of FMS2 operation by the Series 1
computer is influenced by what size and type of bar
is loaded into each machine at any one time, as wzll
as by the tooling availasble. So the work being
carried out st a machine will influence the
scheduling of bar supply to the machines. The
objective is to achieve a 75 per cent system uptime
by winimizing machine set-up and bar changes. In
practice, it is often possible to finish-machine five
or six types of component st one machine from one bar
size.

When bar is called from the store it is
transported by the store’s automatic crane in its
cassette to 3 separator device st the dispensing
station. This crane incorporates s Schenk load cell
vhich csuses a stock check update to be made every
time bars are permanently removed from s cassette.
Lister-Petter sims to have this system linked
directly to the purchasing department so minimum
stock level re-ordering takes place sutomstically.

At the bar separator there is hydraulically
controlled movement of individual bars from the
cassette on to & sensor unit which automaticslly
picks the required number of bars. Automatically
ad justed guide plates prevent the wrong size of bar
being selected. When selecting smaller diameter bars
(under 20 mm) 8 vibrator ensures they do not become
interwined. Once selection has taken place, the
system goes into reverse so that unwanted bars roll
back into their cassette for return to store. A
distributor crane with adjustable grippers carries
the bars together to the correct lathe.

There is strict control over the movement of
finished parts from each machine. As they are parted
of f they are gripped by the machine’'s own
workhandling unit and transferred into bins which
continually circulate on a high level SKF Flex-line
conveyor chrough the system and the machines. On
this conveyor the bins and finished parcs sre carried
to & marshalling ares at one end of the system, where
the number of bins needed to make up a batch are
brought tngether. The conveyor system and the
custom-moulded plastic bins were designed in-house.
Fach bin is coded, and its location and contents are
always known by the Series 1.
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With each part-program downloaded from the
Series I, the machine tool coatroller receives
instructions telling it hov many finished parts are
to be loaded i1ato individual bins. Oace the
quantity, typically 2uU to 50, has been reached, the
bin is tracked sideways and put into temporary bond.
Its ~lace is taken by aa empty bin so machiniag caa
continue. The bin remains bonded until it receives
inspection clearance. When the bin is released, by
one of the system’s three patrolling operators, it
travels on the overhesd comveyor to the marshalling
yard.

At the tiwme the bin is bonded a sample component
is slso automatically made available for inspection.
The component is taken by an operator to the
inspection area at the end of the line, vhere the
View 1200 vision sensing co-ordinate measuring
machine (built by View Engineering Inc., US, and
supplied by Hahn & Kolb) is located. This is
computer—-controlled snd contsins inspection routines
for all components produced. The operator simply
enters into the puter the comp part ber
and places the component on to a f 'xture on the table
according to iastructions which appear on a VDU
screen. Becsuse sll components are steel, magnetic
fixturing can be used to simplify and speed up
location.

Instead of a touch probe for measuring s
component, View 1200 uses a video camera mounted
vertically above the movable table on whcih the
component and fixture are mounted and traversed.
Accuracy of image definition is +5 microans or
+2 microns depending on the lenl-syste-. Once the
operator pushes the 'run’ button, the machine is
taken cthrough its inspection routine and, at the end
of the cycle, determines whether the component is
acceptable, also what nev offsets may be needed at
the lathes to correct for drift.

Because Viev 1200 operates on stored video,
image processing and seasurement is done while the
table is moving to the next location. This
substantislly decresses the effective cycle time and
increases throughput. According to the manufacturer,
processing time aversges 100 millisec. Average total
cycle time/measurement is 105 millisec plus a table
wotion Cime st the rate of 100 mm/sec.

Updating of offsets on the Index machines using
the data obtained from the View 1220 dats is
currently performed manually. The co-ordinate
measuring uachine is cspable of beng interfaced with
s wide range of external equipment, and the intention
is for offset update to be carried out dynamically.
Having been quantified by the View 120U, the offset
vaslues would be downloaded to a machine tool control
via the Series ! computer. External details which
zan be measured on the View 1200 include thread, for
which Lister-Petter has had to develop its own
software program. A series of points sround a thread
form is registed by the camers Chen digitized so that
a range of thread details can be calculated.

Lister-Petter chose visual inspection for final
inspection because, compared with touch trigger
probes, it srgues that vision-based techniques offer
the advanctage of no physical size limitstion when
measuring fine detail such ss threads. Neither is
there need for probes tu be changed for different
routines. Vision's .imitation is the inability to
inspect intecnal details, but the company intends to
overcome this by using sectioned components. Touch
trigger probes are used on the Index lathes, and
their operation forms an integral part of the
machining cycle for open limit in-process gauging.
With these gauges there is sutomatic dynamic updsting

of tool offsets. (Machinery and Production
Engineering, 18 February [5*7. pp. 51-54)




CIM Trends '87

Current trends to computer integrated
manufacturing (CIM) can be viewed as the response of
the semicoaductor industry to the continuing
evolution of market demands.

Through the recent history of semi-conductor
manufacturiang, chipmakers have responded to the need
for more functions per die, wore functions per unit
cost, improved quality of priduct, sand for an ever-
growing breadth of product types. These needs have
been met by investing in process technology.

For exsmple, to increase the functioas per die
and reduce “he cost per function, semiconductor
manufacturers have gone to the latest in scanning-
and stepping-projection lithography, ion isplantation
and chemical vapour deposition equipment. CAD tools,
for the simulation of new functioms, rapid layout of
die and automstic generstion of wasks and test
programs, have enabled manufacturers to bring wore
complex products to the market, faster.

In other exsmples of how semiconductor
manufacturers have invested recently in new
technoiogy, automstic test hsndling and double
testing have been added. A change not so abvious is
the implementation of statistical quality control
early in the semiconductor wmanufacturiag process to
ensure that circuits are within specification when
they arrive at the test area.

Much of this "nev technology™ in semiconductor
wanufacturing has increased the need for gathering,
management sod reduction of prodvction and process
data.

"Just in time” (JIT) manufacturing, being
instituted by systems manufacturers, is the latest
market demand that semiconductor manufacturers face.

JIT manufacturing means that s semiconductor
manufacturer must ship daily, s specific mix of
products to its customers. The customers put these
circuits on their assembly floor for immediate use;
there is no "safety stock”.

We believe that JIT manufacturing will cause
wajor changes in semiconductor fsbricstion procedures
and equipment; 8 semiconductor manufscturing process
vwill need to be extremely reliable to meet s specific
schedule.

Reliability and scheduling are crucial in
applicstion specific integrated circuit (ASIC)
manufacturing, for example. An ASIC fasbrication sres
can have 50 process flows ard 100 circuit types at
one time. Each circuit is typicslly done in low
psoduction volumes. The loss o. sisscheduling of &
single lot of wafers can seriously sffect s
customer's schedule snd the semiconductor
manufacturer’s business. (Consider: In & 250 step
CHOS process, where 50 steps are nonrecoverable and
the reliability at esch nonrecoverable step is
0.9998 - 1 error in 5,000 lots - probability shows
thet 1 lot in 100 - 0.999850, o 1 per cent chance -
vwill not be delivered in time.)

Conventional IC msnufacturing has s different,
but equslly important demand for reliable equipment.
The needs sre driven by the implementation of new
process technologies which are required for nev
products. Double layer polysilicon prcceseing, for
example, is used to reduce 4ie size and improve speed
on memories. These new processes must produce high
yielding wafers to control cost. Also efficient use
of equipment is important to meet cost objectives.

_so-

The develcping trena to use etched trenches in
silicon, for DRAM production, is only one example of
hov new process technology will coatinually be
implemented to achieve cew circuits and enhance
performance, Jdriviang the need for equipment
reliability and efticiency.

Furthermore, in conventional [C senufacturing,
test data must be correlated with prucessing to raise
yields and reduce costs.

The 1983-1986 slowdown in sewiconductor sales
has given semiconductor manufacturers time to address
the latest demands for production flexibility and
performance. Chip manufacturers are not spending a
great deal to expand production capacity, but many
are developing CIM programs to improve capabilities.

To achieve tlexible manufacturing, semicoaductor
manufacturers require real-time information about
production status and need the capadbility to direct
production to make rapid changes in product, process
and schedule.

Production process flexibility must be achieved
without loss of quality or yield. This means that
process recipes must be loaded into equipsment
frequently, without error. And esch piece of
equipment must be reliabie cnough te do the recipe
without error.

A SECS (SEMI Equipment Communications Standard)
protocol interface is the sccepted way of getting the
right recipe to the right wafers at the right time.
With SECS and 8 computer in a piece of process
equipment capable of receiving and sending wmessages,
process recipes are co-ordinated with the tracking of
work in progress (WIP). The computer ia the process
equipment also gathers and evaluates all sensor data
related to the process. In general, the cowbination
of sn equipmeat computer, SECS and a host computer
system form s tool for ensuring the quality of wafer
processing, while improving process flexibility.

The SECS interface also plays a part in
scheduling equipment - tracking equipment status with
the host for co-ordination with WIP movement.

Semiconductor manufacturers are continuing to
use terminals with the host computer, to send
instructions to operators snd to receive information
on operstor activity. Todsy the terminal is the
primary method used to comsunicate between the wafer
processing floor and the host system. Typically, s
host computer sends operator instructions to the
terminal on what lot to run based on its tracking of
WIP, prioritizing and knowledge of equipment status.

Serminals are favoured because they are flexible
and there is long experience in their use. But, as
robots sre used more for material transfer, the role
of the terminal may diminish.

To meet the cycle time demands being placed on
thea, semiconductor manufacturers sre using wmore work
rell coacepts - islands of automstion. The wost
coTTon form of work cell todsy is the lithography
cell.

"Continuous flow" wafer processing, so-cslled
ssnd-in circuits~out, will not function because
equipment cannot be made relisble enough. In
sddition, & continuous line does not meet flexibility
requirements. Work cells are the best slternstive.
They - -~ide direct materisl transfer from one piece
of it tec snother, preventing the buildup of
iawv stween equipment. This eliminstes much of
the v -~ =2 : -ing cycle time,
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It is significant to note that the processing
time of & lot of 25 wafers through 2 typical
lithography cell is about 1 hour versus 8 hours for s
conventional lithography ares (i.e., separate piece
of equipment). The difference in time results from
the lack of cassette queues betveen equipment.
(Consider: For a 14 mask-layer circuit, the savings
in throughput time with the ure of a lithography cell
is 98 hours - 7 hours less x 14 layers.)

The relationship between a work cell and CIM is
not obvious until cell requirements sre examined
closely. A cell needs:

. Co-ordination between each piece of equipment;
. WIP tracking, so lot integrity is maintained;

. Equipment ststus information via an equipment
communicstions interface;

. Highly reliable equipmeat, including improved
equipment intelligence and process sensing.

Despite their advantazes and relationship to
CIM, work cells are not universally accepted; Japan
leads the United States. Reluctant semiconductor
mansfacturers are concerned about work cell uptime, a
product of all equipment uptime in a cell. But more
aggressive users trade lower net uptime for lower
rework rates snd higher yields.

It is also important to realize that a work cell
reduces throughput time snd can improve quality
through rapid process informstion feedback and
contral. In a lithogrsphy cell, for example, the
inspection station sees vafers no later than the
throughput time of the system (which is 10 minutes
for & single wafer). Thus, any problcm can te
quickly sensed and the system corrected or shut down
before & large queue of missed processed wafers
develops.

Further, closed loop control schemes are being
developed using the data from lithography inspection
stations and the SECS interface, the cell computer
and the computer thst controls the aligner.

Semiconductor manufscturers can slso use data
from a work cell at other locations in wafer
fabricat.on. For example, linevidth measurements can
be fed to a parametric test system for correlation
with MOS transistor charscteristics. With the
information, the device parameters can be centereld by
sending inforwation basck to the lithography cell to
adjust the target linewidth.

SECS is fine for point-to-point equipment
communication within a work cell. But s wafer
fabrication area with 150 pieces of equipment or
30 cells plus miscellaneous instruments and terminals
needs s drop line network, which results in less
cabling and an essier interfacing.

Several different drop-line networking systems
a-e being evaluated in semiconductor wafer
fabrication areas. These include Ethernet, M2,
collapsed architecture MAP and various proprietsry
netwvorks. All use & coaxisl csble on which equipment
communicitions can be "T'ed” (tied into). The use of
8 broad-b.nd network, such as MAP, allows the sending
of video along with data in the same cable,

Because networking is just starting, the
selection of one system by many users has not
occurred and will not likely occur for a couple of
yesrs.

Ult.mately, noth SECS and drop-line ne:works
will coexist in the same wafer processing producton
SECS, because of its low cost and established

area,

base, will be used st the equipment level. Drop-line
networks, because of their flexibility, will probably
be used above the cell level.

Work cells and networking are just starting to
be implemented at a few semiconductor sanufacturing
locations, and typically not at all ateps in a
process. But if the requirements for computer
support of wafer processing operations is vieved froe
driving market forces, we can estimate future
requirements.

The future semiconductor sarket is influenced by
circuits being designed and brought tc market now.
These circuite inciude IM memories, 32-bit
processors, voice recognition and syathesis circuits,
network interface functious, 20,000-gste arrays,
image processing circuits and Al circuits. It seems
universal that advauced circuits are larger and oore
complex, require moive masking iayers and smaller
pattern dimensions than the devices that have
preceded them. So, wvafer processing will require
lover levels of contawination for profitable yields.

Our industry knows how to build clean wafer
processing areas, but the operstor is still an
integral part of the fab process and a large source
of contamination. The operator must be separsted
from the process and the wafers. This weans the
iatroduction of fixed and movable transport systems
and equipwent vith a high level of sensing,
intelligence and diagnostic capability. Without the
operator to assist, the equipment computer will need
to pick up that responsibility and diagnose itself,
determining if it can continue to do its assigned
task defined by the process program.

The sdded mask layers being run will mean a more
complicated set of conditions for the host comput- -
to analyse vhen scheduling wafer production.
Efficient equipment use and fast cycle time will wean
additional data being sent from the fab equipwment,
operators and supply system. As manufacturers become
more dependent or. the host systeam for proper
operation, the reliability of the host becomes
critical. Sewiconductor sanufacturers are evaiuating
the use of redundant hosts and data storage systess
as wvays of keeping the host available.

The addition of transport, robots and more
functionality to a host fab system doc~ not lessen
the losd oo the equipment computer, but incresses
it. In fact, the key to successful auromation in a
flexible fab line is intelligent, reliable
equipment. (Reprinted with perwmission from
Semiconductor International Magazine, Jsnuary 1987,
@© 1987 by Cahners Publishing Co., Des Plsines, Il.,

USA)

STANDARDIZATION AND LECISLATION

Steps favourable to IS0 standards for computer
networks

Representstives of the Europesn Community and of
MITI from Japan have agreed to strengthen oversl)
acceptance of the open system interconnection (0SI)
standsrd proposed by the Internationsl Standards
Organization (ISO) and to exchange information on
compatibility tests among computer networks. Eight
Europesn companies (Bull, ICL, Nixdorf, Olivetti,
Philips, Siemens and Stet) have crested s centre in
Brussels to check whether systems comply with the
standards. IBM, which hae its own SNA network
architecture, with 8 view to msking its equipment
compatible with OSI standards, has leunched two
softwvare products intended for computers of the
370 rarge. At the same time it is permitting that
software ~ompanies access, fre~ of charge via
teleprocesns, The OSI software verification service




installed in the ceatre it has in La Gaude (France).
It has sleo announced that it will install s centre
in Rome for the development of specialized softwvare
for adaptation to OSI standards.

The ISO model has the support of European
industry and of COS {Corporation for Open Systems)
formed by 56 USA informatics and telecommunications
companies. By the same token, General Motors is
adapting its Manufacturing Automation Protocol
(MAP). (Bulletin IBIPRESS, No. 108, 23 November 1986)

Standards published for saall computer swvstem
interftaces and robots

Standards concerning the use of industrial
robots and small computer system interfaces have been
published recently by the American National Standards
Institute.

The industrisl robot standard taskes into
considerstion that people have to work in the range
of the programmed movements of the robot. The
standard, ANSI/RIA R15.06-1986, requires
ma” ._.cturers to design and construct robots so that
they do not move faster than 10 in. per second. It
also stipulates that this speed te used for all
programming, maintenance and repair tasks vwhile
vorkers are in close contact with the robot.

Manufacturers are required to eliminate
potential hazards frow moving parts, sources of
energy, component malfunction, power loss,
electromagnetic and radio interference and other
causes.

The standard calls for controls to be
constructed or located so as to prevent their
unintentional operation to protect workers from
unexpected robot movement. A hardware-based
emergency power switch overriding all other robot
controls is prescribed.

Perimeter guards which prevent workers from
entering the robot's work envelope is another
requirement. Presence sensing devices and
interlocked sccess gates, which quickly stop robot
motion, are specified in the standerd.

Other provisions call for trsining operators,
robot teachers and maintenance and repair personnel
in safe procedures.

The s*andard was developed and processed for
submittal to ANSI by the Robotic Industries
Associstion,

The standard for small computer system interface
(SCSI), ANSI X3.131-1986, is intended to make it
easier and less costly to integrate small computers
and intelligent peripheral devices into mini- and
microcomputer systems.

The SCSI standsrd estsblishes mechanicsl,
electrical and functional requirements for an 8-bit
paraliel bus interfsce and command sets for
periphersl device types. The specified command sets
are device-dependent to facilitate development of
software that can control s!l devices of a particular
type, regardless of manufacturer, Different disk
drives, printers and even communications peripherals
can be added to the small computer system without
wmodifying generic software or hardware.

A dramatic growth in the number of types of
storage devices in the early 1980s - particularly the
emergence of the physically small, high~capacity/high
performsnce fixed medium magnetic disk drive -
stimuleted development nf small computers and created
an urgent need for an interface standard.

- 952 -

The interface described in the standard can be
operated at moderately high data transfer rates up to
four wegabytes per second. It is suitable for use in
large-scale integration circuitry employing
inexpensive drivers, receivers, cables and
connectors. The standard provides for
interconnection of as many as eight peripheral
devices and use of cable leagths up to 25 meters.

In a section on logical characteristics of the
interface, the standard provides for an arbitration
option to permit multiple initiators and concurrent
input-output operations. It requires all SCSI
devices to be capable of operating with the defined
asynchronous transfer protocol. An optional
synchronous transfer protocol is provided.

Other sections specify the SCSI command
structure, commands that have coasisteant meaning for
all device types, and device-specific commands.
These include commands for direct-access (magnetic
disk), sequential-sccess (magnetic tape), printer,
processor, vrite-once-read-wultiple (optical diek)
and read-only direct access devices.

Several appendixes provide examples of SCSI
signal sequences, timing and phase sequences.

Copies of the SCSI standard, ANSI X3.131-1986,
are available trom ANSI for $25 each. Copies of the
industrial robot standard ANSI/RIA R15.06-1986 are
available at $7 each. Contact ANSL, 1430 Broadvay,
New York, NY 10018. (Industrial Engineering,
December 1986, p. 4. Reprinted with permission from
Industrial Engineering magazine (® Lostitute of
Industrial Engineers, 25 Technology Park/Atlanta,
Norcross, CA 30092)

ATST works with users on Unix

UK Unix users are working in co-operation with
ATET - developer of Unix - to create a universal
standard for the operating system. AT&T
representstives joined Unix users and suppliers at a
meeting in London, to drav up & list of
recommendstions for s Unix standsrd.

The iwpetus has come from the Information
Technology Users' Standards Associstion (Itusa). To
help raise the money to research what Unix users want
as a standard, ltusa has applied for a grant from the
EEC. The application has been "well received”, but
no decision will be taken until early next year.

Meanwhi'e, AT6T is weathering the user criticiss
that arose after it announced Releasse 3 of System V
thic summer.

With the licence agreement for Release 3 ATST
introduced the constraint that sny Unix system must
conform to its System V Interface Definition manual
by being tested against its System V Verification
Suit; software, (Conguter Weekly, 1l December 1986,
p. 1

US, Europe seek software link

Leading computer manufacturers have met recently
to decide on a standard opersting syetrm. The new
standard, called Posix, the portable opersting system
for computer environments, will make it possible to
run the same applications software on the computers
of a veriety of manufacturers.

The Posix standard has been developed at the
1EEE, the Institute for Electrical and Electronic
Engineers in the US. The IEEE, an asmociation which
is independent of suppliers, has obtained the support
of more than 50 computer manufscturers for the
project. Posix is essentially s Unix operating




system to vhich nev functions have been added. It
can be used on & large range of computers.

ATT, Digital Equipment, llewlett Packard, and IBM
of the US and Bull, ICL, Nixdorf, Oliverti, Philips,
and Siemens of Europe sent representatives to the
recent meeting, which took place in Washington.

These manufacturers have becowe aware of the pressing
need to develop a standard in the software
environment. (Bulletin IBIPRESS, No. 115,

8 February 1987

Nineteen unite %o watch for crime

Nineteen of the world’s largest companies,
inciuding IBM, are presenting a joint froat against
computer crime.

They are the first members of a new worldwide
body for protecting corporate information called the
International information Integrity Institute.

Security expert Donn Parker, known as the "bald
eagle” of computer crime, is behind the institute and
last week addressed user groups, banks and
manufacturing companies in England, France and Italy
in & bid to sign furcher members.

His message: "You must have the controls and
practices that everybody else has in your industry.
If you don't, you are deficient and could be accused
of negligence.”

The institute is run by the Stanford Research
Institute (SRI International) and offers forums,
reports and on-site clinics iu return for a
$19,000 membership fee.

Huge US companies including Sears Roebuck, the
Bank of America and IBM have already helped in the
planning stages. Now the zroup wants at least five
European companies to join in 1987.

"The purpose is to get manufacturers and users
meeting on neutral ground,” says Parker.

(Computer Weekly, 18 December 1986, p. 1)

Euro Commission seis five-year plan

The European Commission has published its new
five~yesr computer strategy, setting out its
commitment to open systems and multivendor hardware
purchasing.

The first five-yesr plan, drawn up in 1981, laid
the groundwork for multivendor procurement and the
Commission's support of international standards such
as the X/Open Unix portability guide,

The new strategy, covering 1986 to 1991, gives
technical guidelines for implementing standards both
in the Commission and in the various European
institutions with which it deals. The Commission is
adopting Open Systems Interconmnection standsrds for
all communication between different equipment and
institutions.

The document outlines the Informatics
Directorate’s plans to computerize the flow of
information around the member countries. These plans
include the Insen electronic mail project and Insis,
which will computerize the transmission of the
300,000 documents sent out snnually by the Commission.

The Informatics Directorate has an annual budget
of over £36.5 million to provide computer facilities
for the commission's 12,000 staff. Its Luxembourg
computer centre houses Amdhal, ICL, Bull and Siemens
kit.

(Computer Weekly, B January 1987, p. 2)
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Latin American meeting on the legal protection and
sale of software

Latin American institutions have met in
Argentina tc resolve questions regarding the ssle and
legal protection of software. The meeting was held
under the suspices of Argentina's Undersecretariast orf
Informatics, Calai (the conference of Latin American
Informatics authorities) and Crealc (the regional
centre of IBlI for the Latin American and Caribbean
countries).

The cue with regard to software sales was taken
from the main characteristics of the market in
Argentina, Colombia and Mexico. This analysis made
it possible to study mechanisms capable of promoting
the advance of the market in the region. Among the
political steps and instruments proposed, stress was
placed on financial incentives and the utilization of
the State's purchasing and contracting power in
order, in the short term, to develop specific
applications and, in the medium term, generic and
parameterized software.

Within the scope of the study on the sector's
promotion policies, the need was maintained to
establish a juridical system that includes a wsy to
protect software. It was also stated that, despite
certain comparative advantages for the developement of
this sector in the region, there are nevertheless
difficulties that must be overcome, such as the large
capital investwents required and the barciers
existing with regard to commercial snd technological
transfers. There was consensus in acknowledging that
the technology transfer systems being used in
Latin America sre unsuitable for regulating
international contracts on software-use licenses, for
which reason it would be convenient to establish
registers or other appropriste systems.

The study of the contract types on the software
market has made it possible to identify three types:
the purchase-sale, widespread in the field of
programs for the microinformatics product, the use
license, which comprises standard basic application
softwvare intended specially for medium-sized and
large instsllations, and contracting by individual
users for development sccording to specific
applications.

As far ss the structuring of the legal
protection system most adequate to the
characteristics of the software in Latin American
countries is coacerned, two trends were seen to
emerge: one proposed to adjust to the property lavs
in force to regulate and protect software - the other
held that, in view of the specific nature of software
and the apprasisal of the international market's
peculiarities, specific regulations must be applied.

Although it was agreed that such structuring
must be realized within the scope of the overall
legislation on informatics programs, the debate
continues on aspects such ss access to source codes,
the problem of duplications and the characteristics
that a software register must have.

The Argentinian Undersecretary of Informatics
and Development, Mr. Correa, presented a tentative
plan of & specific protection system which refers
to the law and conventions that protect authors'
rights, places domestic and foreign software
production rights on the esame ievel by giving them a
lifetime of 15 years, stipulates the need to register
computer programs and includes the institution of a
licence that would be compulsory in certain
circumstances, ss well o8 the utilization of the
registered software when it is declared to be in the
national interest,




Finally, considering the importance for the
various criteria, in the establishment of the
legislative guidelines, of Latin American countries
te coincide, it was urged that the tentative plan be
sent to various bodies in the region in order to

bring about an ample exchange of ideas. (Bulletin
IBIPRESS, No. 110, 7 December 1986)

RECENT PUBLICATIONS

UNIDO publications:

IPCT.15 {SPEC) Strengthening Negotiating
Capabilities in the Acquisition of
Hardvare and Software in

Latin Azerica prepared by

S. Soltysinski

PPD.4(Limitada) Implicaciones de la nueva
revolucién industrial: auevas
tecnologias de informacidn y su
impacto sobre las escrategias de
indystrializaciéan
Prepared by the Secretariat for a
seminar on Nueva Estrategia de
Industrializacion en Colombia
organized by the Fundacidn Nueva
Colowbia Industrial and held in
Bogotd in July 1986.

PPD.S The impact of expert systems
prepared by the secretariat

The UNIDO secretariat is planning to publish a
directory of institutions in the field of information
technology for developwment which will provide
inter alia information on functions, resources and
services available such as training courses. It is
hoped that such a directory will be especially useful
fer our readers in developing countries and as a
matter of fact, suggestions to compile information on
training courses etc. have been received from our
readers. Contributions to the proposed directory are
welicome,

Union reaction to high tech

Most workers support the introduction of new
technology into the workplace, according to a new
study entitled Workplace Industrial Relations and

Technical Change.

The report's author, Bill Daniel, is director of
the (UK) Policy Studies Institute., He said: “Far
from provoking resistance, advanced technolagy has
served as the sugar coating sround unpalatable
organizational changes ensabling workers and unions to
swallow the types of more productive working practice
that used to have to be forced-fed.”

The report, released in January 1987, looks at
the reaction to change in some 2,000 workplaces,
taken f(rom the accounts of managers, shop-stewards
and manual workers.

The study uses the introduction of new
microelectronics technology as the focal point of a
1984 workplace survey and said that where industry
does fail to innovate it is often managers who are
resistant to change. Indeced, overseas managers in
Britain have a better track-record for change than
their domestic counterparts.

The survey asked managers and shop-stewards
whether they had experienced each of the foilowing
three types of workplace change in the last three
years.

. Organizativonal change - change in working
practices such as changes in shift work
patterns.

. Conventional technical change - change
involving non-microelectronics based plants.

« MAdvanced technical change - change involving
microtechnology.

Daniel found, contrary to his expectations, that
both types of technical change were far wore popular
than organizational change regardless of implications
for pay and job security.

The study established organizational changes to
be more likely to result in short-term loss of jobs
than technrical change. However, support for
technical change remsined strong where the
implications for jobs were tue same.

"More strikingly we found that support for
technical change ian instances where the uumber of
jobs was declining was stronger than that for
organizational change in a climate of expanding
employment,” Daniel said.

Technical change, the study said, is associated
with better pay and an increased level of skill,
responsibility and intrinsic interest ia the job.
Indeed, where new technology leads to a reduction in
jobs the workers involved in the introduction are
insulated from this effect.

"The costs of the job losses are experienced by
those seeking to enter employment - the unemployed
and those who are leaving full-time education or
seeking tc return to work z2fter an absence from the
labour market,” Daniel commented.

Despite this evidence there remains 2 myth of
worker resistance to techmical change. Daniel said
this is because those most reluctant to change are
large manufacturing plants and nationalized
industries, such as British Rail or the Post Office.
These companies tend to catch the headlines and hence
perpetrate the myth.

Daniel said some labour researchers tend to
promote the idea of resistance because they feel that
some workers are too quick to accept change without
ensuring their interests are adequately protected.
(Reviewed in Electronics Weekiy, 10 December 1986)

The robors take their time

The rise of industrial robots is irresistible
and irreversible. They are steadily getting better
and,” at the same time, they are getting cheaper. But
the much-herslded robot revolution is proceeding at a
far slover pace than predicted. This offers an
opportunity to brace for s brave new world in
manufacturing, according to a study published by the
International Labour Office (ILO).*

During this decade, the robot population in
major Western advanced countries is likely to triple
and even quintuple. Projections show that by 1990
the number of robots will reach 70,000 in Japan,
60,000 in the US and 25,000 in Sweden and the UK,
followed closely by France. Similar growth rates are
foreseen in the advanced socialist countries, where s

* "The impact of industrial robotics on the
world of work", by Karl H. Fbel, published in the
International Labour Review, Vol. 125, No. |, 1YHo.
(See also Monitor No. 19.)
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total of 200,000 robots is expected to be at work in

the early 1990s, mainly in the USSR, Czechoslovakia
and the CDR.

As vith all new ventures, howvever, robotization
can be & risky business and often fails to bring the
expected benefits asnd results. “Productioa

“management beginning to respond more cautiously to
the engineering researchers’ vision of the prowmised
land,” the study notes.

Thus Volkswagen — the main user user of robots
in the Federal Republic of Germany - prudently
devotes only 4 to 7 per cent of investment funds to
robotization.

A British survey found that &4 per cent of firms
vhich started to use robots met with initial failure
and 22 per cent abandoned them altogether, mainly
because of inadequate technological know—how and
skills at ail plant levels.

In the USSR, Pravda reported that wmany
industrial robots remain in warehouses and that
supply far exceeds demand because of resistance to
robots caused at least partially by their low
reliability and by installatiun problems.

This much said, robotization is by and large a
viable proposition. The machines can vork round tne
clock, raise output, product quality and industrial
competitiveness. One robot caa replace betveen two
and five production workers, vhile providing cheaper
labour. In the US car industry, a man-hour costs
around US$23 - a robot-hour costs only $6.

Certain jobs, wostly simple or hazardous ones,
are irretrievably lost to robotics. Thus spot
wvelders, press operators, sp.av painters, cleaners,
machine loaders, and grinding and polishing machine
operators are endangered species.

But what is the alternative? In today's
competitive vorld the obsolescence of industrial
equipment spells the decline of an undertaking. This
is 8 far more serious threat to all jobs than
robotizstion.

Morevoar, there seems to be no correlation
between high unemployment rates and the use of
robots. Consider Western Europe vith relatively few
robots and very high unemployment, and Japan where
the robot population is the largest and joblessness
the lowest of all OECD countries.

All this, of course, is cold comfort to workers
whose jobs are threatened. To alleviste their
predicament a number of mesasures can be tsken at the
enterprise level. Among them, marketing of new
products and services, expansion of production
through a better competitive position, retrsining and
further training of workers, and esrly retirement.

Rohots must be put on the bargaining table.
Cenuine and timely consultations should be held on
robotization between management and labour. Workers
and their representatives have to be kept fully in
the picture about impending rubotization before it
happens, snd not after as is often the case.

"Both sides have s stake in innovatinn, and that
of the workers needs to be fully recognized and tsken
into account,” the study points out. "The inevitable
social and labour problems brought about by rabotics
will best be overcome in an stmosphere of mutual
confidence snd understanding in which workers are not
victimized through decisions disregarding their
legitimate interests in jobs, income, trsining,
working connditinns, work organization end
occupational safety and health,

"There needs to be s cowmitment of the vorxforce
to technical change, and co-operation between
m3nagement and shop floor is crucial to success.
Rigid insistence on management prerogatives could
only be counterproductive,” the study warns.

"Robutization cannot be done without people and
it must finally serve people,™ it concluies. “umly
vhen innovation isproves the lot of che humans
tavolved will it be accepted.”™ (Reviewed in
Development Forum, November/December 1936)

Only the rich have robots

While robots are successful in the few UK
companies which have them, the Goverament must bring
back its support grants if UK firms are to evploit
robots to the same extent as their overseas
competitors.

This is the conclusion of a new
government-funded itudy by the independent Policy
Studies Institute.®* It shows that 749 firms in the
UX have robots - les~ than one factory in 4Q.

The total aumber in use at the start of the
year, around 3,200, was less than the increase alone
in 1985 in the Federal Republic of GCermany. The
installation rate has since tailed off as the
government support scheme has ended.

Tne number of robots and user companies took otf
in the early 1980s, when the Coveroment introduced
grants covrring a third of the cost of buying
systems, the survey shows.

it says that i1f there had been no grants there
wculd have been 350 - just over i4 per cent - fewer
robots in use today.

Almost half the users questioned had had
graants. Of these, 50 per ceat said they would not
have introduced any robots without the grants,

25 per cent said their plans would have been delayed
and 25 per cent said they would have gone ahead on a
smaller scale.

"The support scheme made & crucial impact on
investment decisions and its removal may have 3
drastic effect,” the study comments.

The biggest obstacles to the introduction of
robots were found to be financial, with the next
group related to technical expertise.

"The shortage of production engineers with
expertise in advanced manufacturing technology is a
crucial point of weakness,” says the study. 'More
are urgently needed and provision of relevant courses
in higher education needs to be expanded.”

Of the companies using robots, 81 per cent said
they were worthuhile and only 3 per cent believed
they wvere not.

Employee resistance was feared by 31 per cent of
firms before robots were installed, but only
2 per cent encountered sny when the systems came in.

indeed, 71 per cent ssid employees had
favourable attitudes towards robots and 17 per cent
said labour relations improved when robots were
introduced.

# Robotics in British Industry: Expectatione
and Experience. 236 pp. €39.95. Policy Studies
{natitute, 100 Park Vilisge Last, London NWl JISR.



The study is hailed as “optimistic” by
Michael Kelly, chairman of the British Robot
Associastion, which sparked off the survey. “The
challenge now is to get the benefits to people who
don't have them,” he says. “It's up to all of us:
to the industry to spread the word, to the financial
community to understand that the pay-back oa advanced
manufacturing technology is three or four years - and
to government [0 continue with its support schewmes.
We must make it clear to industry that if the UK is
to survive ve must change our attitudes.”

An advanced robotics research ceatre is being
set up by the Department of Trade and Industry with
two dozen industrial partners.

The department will part-fund the scheme for
thiee to five years and is choosing ore of

Growth in number of robots users and robots in UK

Robot users Robots

No. at No. at

start Annual start Annual
Year of year change of year change
1981 100 mn
1982 150 +502 713 +922
1983 220 +472 1 152 +621
1984 350 +59% 1753 +522
1985 580 +602 2 623 +502
1986 740 +321 3 208 +221

Source: BRA Robot Facts, Policy Studies Institute.

10 companies and other organizations which have
offered to be the host site.

The centre will do research into sdvanced
msanipylators and seasors. (Reviewed in Computer
Weekly, 6 November 1986, p. 6)

Bulletin on Informatics published in Argentina

The Secretaria Permanente de la IX Conferencis
de Autoridades Latinosmericanas de Informatica
Argentins {SPCALAI), Suipacha 760 - Piso 5° -

Of. 29, (1008) Buenos Aires, Argentina, pubishes a
bi-moathly newsletter, Boletin Informativo de la
SPCALAI, desling specifically vith developments in
informatics and tregional co-operation in

Latin America.

Resources in development journaiisa

A directory of development journalists and new
tesources has been compiled uander the auspices of
Developwent Forum, a publication of the
United Nations Division for Economic and Social
Information/DPI and United Nations University. Lts
contents include journalists' names by country of
residence; grids giving journalists’ names according
to regions and subjects they write about; and lists
of journalists’ professional qualifications and
sbilities, journalism professional associations,
schools of journalise and mass communications, radio
stations carrying socisl and economic programming,
and development-oriented news/feature services and
news agencies. Lists of information services of the
United Nations system and of United Nations
information centres also are included. (Price Us$20).

Requests should be addressed to Directory

Ssles; Developmenr Forum; Room DCL-562;
United Nations; New York, NY 10017, USA.
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