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' UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ICROELECTRONICS 
ONITOR 151-33 
lssue No. 15 July - September 1985 

Dear RE:ader, 

I should like to take this opportunity to inform you tnat UNIDO has been 
converted into a specialized agency of the UN system and Domingo L. Siazon Jr. 
was appointed first Director-General of the newly independent UNlDO. ¥rior to 
his a~pointment Mr. Siazon has served as Ambassador Extraordinary and 
Plenipotentiary of the Philippines and Permanent Representative to the United 
Nations Office at Vienna as well as tae International Atomic Energy Agency and 
UNIDO. The General Conference of UNIDO, consisting of 120 members to date, 
elected Mr. Siazon by acclamation at the first part of its first session held 
at Vienna in August 1985, for a four-year term, beginning 1 September 1985. 
He succeeds Dr. Abd-El Rahman Khane who ilas been Executive Director of the 
former UNIDO for over ten years. We all look forward to the leadership of the 
Director-General in piloting UNIDO i~ its new form. The General Conference 
will resume its first session at Vienna on 9-13 December 1985 to focus on the 
remaining transitional ar~angements for the Organization. 

Dr. Christopher M. Snowden of Leeds University has written a paper for u~ 
on the stat.e of the art of gallium arsenide, a subject on which earlier issues 
of the Monitor have already reported. Parts of this paper are reproduced as ~ 

special review in section 11Rece~1t publications" on page 49. 

On a personal note, this will be the last issue in which my name appears 
in the "Dear Reader" column. Since I will be retiring from UNIDO at the end 
of this year, from now on kindly address your ~nquiries, contributions etc. to 
the Eciitor of the Microelectronics Monitor, UNIDO. If you nappen to be in 
India or wish to maintain correspondence with me, please let me know at the 
following address; Dr. G.S. Gouri, Khanapur, Belgaum District, Karnataka 
c:;t2te, India. 

I wish you all the best for the future and in particular a nappy and 
prosperous 1986. 
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REVS AllD Evorl'S 

UMlDO c01l9enes Advison Group of INT!B Users 

The activities of UNIDO'• Industrial and Ter.:hnological Inforaation lank CINTII) vere 
reviewed by a group of user reprea•ntatives who .et in Vienna in September to look at I~B'a 
future course of •cticn. INTII vaa act up with the ai• of facilitatin& a.ad acceleratiq a 
g-ceater flow of infor11&tion to developing countries for the proper selection of teehnology. 
It started aa a pilot activity in 1977 in four industrial sectors. Its results vere reviewed 
bf the Industrial Development loard of UNIDO in 1979 and its operation vas extended to twenty 
induatrial aectora. 

Opening the .eeting, the Director-General of UNIDO P"'inted out that a review of lNTIB 
activities was timely in viev of the exponential growth in information, the rapid advances in 
information handling and telec09llllnications, and the growth and diveraity of 
induatriali&ation in developing countries. It was also opportune in vittv of the iapending 
con#ersion of URIDO to a speciali&ed agency. 

The group rec01111ended that a medimr-tera progr.-.e for INTIB be drawn up for, aay five 
yeara, ao aa to enable llfrII to -ke a a1100th transition in step vith develo,.enu in 
inforaation technology. In particular, INTII ahould e1Hha11ize ita fuaction aa a network 
including "centrea of exceLence" in developiq countries. lhe concept of IRTlB node• i"l 
developing countries sho1ald be introduce«! and iaple-.ented syatematically. With the 
inatallation of ca11puter and telecommnication facilities aa network lines, INTII network 
could further evolve as an on-line network vhich could consist of data base providers or 
produc:era, data baae vendors or operator~, data baae ca•·riers .. nd data baae user•. It was 
further recomaended that lNTIB should develop an overall international induatrial information 
activity of URIDO aa the United Nations asency responsible for induatria! development. An 
iaportant c011pOnent of the pro~raame vhich could include industrial infor.ation policy and 
develo,.e~t of industrial inf~rmation capabilitiea in developing countries, should be 
training and education of infor.ation specialists and users and also or1anizina workshops for 
information policy makers. · 

'!he group also felt that UNlDO should provide s1apport to the developing countriu for 
the establishment or strengthening of their national industrial information syateaa anl 
services through the provision of consultancy services, technical assis:ance, apeciali&ed 
train1~s progr .... a, promotional measures and other appropriate means. 

The .. eting agreed that ltlTIB'• and UMIDO'a information activity should bQ considered an 
euential ela.ent of the global inf: rmation network on science and uchnolou •• rec~D4ed 
bf tbe Ull Advisory C091ittee on Science and Technology. Tna group recommended that in order 
to •et theH go.la UNIDO should support national efforts in the area of industrial 
info~tion vhich rcpreaent the basic require .. nts upon vhic~ any network aigbt be built. 

1JI IJ?O!!Ors vor~ahop on aicroc0119>uter software application• 

The workshop was or1ani&ed by the UN ~cpart .. nt ~f Technical Co-operation for 
De¥elop11ent and waa held at United Rations headquarters in Nev York from 9 to 
l3 Septnibu 1985. lt was attended by 23 participants fra11 18 developing coun&:riH as well 
as 10 lecturers and experts ~Ad 9 observers frOll invit•d organi&ationa. 'nle p~rpose of the 
VM"kahop vaa to review together the latHt develop11&nts in aicroca11puter ener11 planning 
1oftvare and to review the iuues consistent wil;h its uH in the devel~pins coutttriH. A 
number of ~resentation• on energy planning aoftvare vere .. de such as DTCD CEMEIPLAlf), IDEA, 
!NV!ST, flS, L!P etc. A one day panel di1cu11ion vas hel~ on tne last day of che vork•~OJ 
covering the technical, eeon011ic and legal is1ue1 e.g. software compatibility, choice becveen 
COllputer lan1ua1••, hardware and software costa and legal and institutional i11ue1. 

United Nacion• University/Trinity Collea• Dublin trainin1 pro1r .... 

The School of Systeu and Data StudiH at Trinity College, Univerait:r of Dublin, in 
co-operation with che United ltationa Univeraity, runs an inforwatics project for which 
fellov1, 1pon1ored by UW, are accepted for a six-.onth1 training progr-. c~ncina 
l January 1986. !ach fellow i• expected co •elect a apecific 1tuoy within the broad field of 
informatics. lt ii dHirable that theH studies lie within the prHent interests of the 
School, which include applied suti1tic1; project planaiaa; 171t ... analysil; operations 
reHarch/aanag ... nt 1dence, unq ... nc of informtion technology; and aacioul infomatic 
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planning. Specific acucliea include: current developments in operations naearcb/ .. oageaent 
science software; techniques of computer analysis of remote sensed an.t other data in 
exi>loration and envirol8ental mnaitot'ing; computer-aided learning; national info~tion 
systeas and set'Yices; ... 11-scale library applications; portable aicroproceaaor 
•~plication• in agriculture, health and other fields. 

The informatics project is adainiatered by the Syateas Development Progr .... (a Master's 
degree progra:ime) of the School of Syateaa and Data Studies. The SDP foraa •n integral part 
of the Irish Govenmient's groving progr..._ of technical assistance to developing countries. 
SDP fellows are nor.ally nationals of developing countries on aecond8ent fra11 th~i1 
organizations. They include .. 1e and f ... le ~fficers of goveni.ent departments, .. nagera in 
business, finance and social institutions •• 1n?l •• teachers aacl researchers froa 
universities and other educational institutions. An applicant for adaiasion to the SDP 
should bold a good undergraduate degne or equivalent profeasional qualification, nave 
appropriate vork ezperience and a g~ coamand of the English language. 

BOSTID: Microcomputen for Develoe-nt 

The C:O.puter and Information Technology Council, ColOllbo, :ri Lanka and che National 
Academy of Sciencea, Washington, D.C., USA jointly have published the proceeding• of cne 
First International SJllPO•iua on Microcomputer Applications in Developing ~tries, hela in 
Colombo, Sri Lanka froa 4 to 9 November 1984. 

This report is the first product of a .. jor AID funded progr..._, Microcomputers for 
Developing Countries, vbich began with the above •YllPosiua. Tne .. etin1 vaa c..-aponaored by 
the Coap11ter and Infonution Technology Councii 1f Sri Lanka. The joint proceedings report 
on aicrocomputer activities in health, energy and agriculture, primarily in the Asia region. 
Another report will shortly be issued, drawing specifically OD the i~foJ!W&tion contai~ed in 
these papers but froa a broader perspective. 'nlia voluae vill be available in early 1986. 

The next aajor event in the progr..._, will be the second aymposiua at vbich iasues 
related to education and training will be diacuHed. This .. eting will be held in Mexico, 
November 1985, and co-sponsored by the Mexican Acadaay of Eagineering. 

•International Federation for Infol"lllation Procesain1 CIFIP} 

IFIP' s Technical C:O-ittee OD Coaputer Applications in Technolo&Y (TC5) will organiH 
the Second International Conference on Computer Applications in Proauction and Eagineering 
(CAPE ·~~) in Copenhagen on 20-23 May next year. nie objectives of the conference are ro 
understand the trends and pr090te the advancement of COllputer-aided design, aanufacturing, 
and 12ngineerin1, production .. nag..ent, and the inte1ration of these pro.::easea. Attention 
will also be focused on the specification, development, and documentation of such ayat.... A 
considerable part of the Conference will be devoted to industrial applications, 
socio-econoaic aspects and future trends of CAD/CAB/CAL/PH. Papers will be concentrated in 
four areas: computer aids and techniques, inte&ration, industrial applications and future 
trends. 'nle Conference vill be preceded by a one-day tutorial offered by internationally 
rec:oSnized expert•. Also, an exhibition of computer• and data ayat... related to 
CAD/CAM/CAE./PM will be held in connection with the Conference. For furth-.r infor.ation write 
co: CAPE '86, c/o DtS Coagreas Service, 48 Linde Alli, Ok-2720 Yanloae, Copenhagen, Deaaark. 

TCS, in association with IFAC Technical Committee on Computers, is sponsor~AI the first 
IFAC workshop on "experienc:e with the .. aa, .. nt of software projects". The workshop will be 
ha~d between 14-16 May 1986 at Beidelber1, FIG. 'nle workshop is ifttended to frovide a fordS 
~:-r the exct\ange of experience between anaineers involved io:t the .. a&l9MAt of software 
projocts. Further inior.ation is a~ailable from YDl/YDE, Gesellschaft fur Mesa- uncl 
Reaelungateclmik, P.O. lox 1139, D-4000 Duaseldorf 1, f'IG • 

.!!!!!!... runs nev courH on CO!!pVter technolo17 and application• for devdoe-nt 

The Institute for Tec:hnololY Policy in Develo,..nt at cha State University of Nev York 
C StnfY), Stoft)' lrook, Jev York i.a or1ani&in1 1. short course on c011Puter technolo11 aad 
a'Ppli:ations for develo,..nt vhict. will held on 20 January to 7 February 1986 and will be 
npeated o~ 22 Sept_,,.r co 10 October 1986. 

The short cC'Qrse is especially desi1ned to faailiarise aiddle and upper level ... nagera, 
planners and coiaput•r unagers froe devdopin1 c:ountria• vith state-of-the-arc coaputer 
!lardvue and software •ppropriace for devdopi111 country a.,plications; to develop the 
expercise th~y will nead for choosin1 appropriar.e tec:~nolo11 opcioaa, purc:bas~n1 and 
,..intainin1 equi,..nt, and co provide the t•~hnic:al crai.nin1 necessary for t,... co organize 
and aanas• specific •~plication• in various sectors. The topic:• of rhe course vill include 
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computers in developing countries, c091»uter laboratory, coapur.er apflications, artificial 
ir.telligencelexpert systems, !.aser interactive disks, -nagement inforaation systeas ana 
databases. software evaluation and selection, aicrocoaputer hardware. ..intenance of 
•icrocoaputer hardware •~d software. coaputer -npover development. the participants will 
also be able to visit computer .. nufacturing facilities. software suppliers. and users of 
advan::ed computer technologies. 

Applicants can address their requests for financial support directly to USAID aissions 
in their countries. the UNDP. the World Bank. the Inter-Allericao Bank. the Asian Development 
lank or seek support froa their goven111ents. 

For further inforaation write to: Coaput'!r Short Course. Institute for Technology 
Policy in Development, Stat~ University of Nev York. Graduate Physics Building. A-134. Stony 
Brook. Nev Yo~k 11794-3825, USA. 

It should also be 
N.W. Washington D.C. 20036 
softvare agreements on 
respectively. 

noted that 
is giving a 

12 February -

the Intercational Lav Institute. 1920 N. Street. 
companion course on negotiation of h•rdware and 
5 March 1986 and 27 August - i7 September 1985. 

Sussex Universitv launches seaiTl&r 

the Institute of Development Studies at the University of Sussex at Brighton is 
launching a study seainar on '"Microelectronics. Automation and Industrialization to be held 
froa 4 Noveaber to 13 DeC"eaber 1985. The sei.inar concerns th.: implications of e•rgiag 
autoaation technologies for industrialization strategies• particularly those in developing 
econoaies and includes lectures by specialists on the nature of aicroelectroni~s as well as 
visits to factori~s producing automation equipment and to a raqe of enterprises •~ of 
vhich .. 1te uH ;,f the aost advanced autoaation tecbnologies. The v111ts will enable 
participants to observe for themselves the effect of the nev technolos:r on inherited 
strategies of iodJstrial and technological policy. 

'nie PSI Microelectronics !pplications Research Proar~ 

nie Policy Studies Institute, Loudon bas been implementing a special research progr~ 
on aicroelectronics appli~ations in different fields. 'nle aia of the research is to assess 
the fora, extent and effects of current and prospective aicroelectronics applicationsi t" 
identify the main factors encouraging and i~peding their adoption; to appraise the 
govern.ent•s •asures to increase awwreness and support applicatiODSi and to vork out vays 
of increasing their effectiveness. 

Projects already CCJl!Pleted: 

Tvo aajor industrial 1urveys. each of 1.200 factories. to aeasure the overall extent 
of use of aicroelectronics. the fora it is taking, the advantages and difficultie• 
asod ~he effects on job•i 

A coiaparison of progress and probleas in the use of aicrCMlectronics in industry in 
Britain. France and Cer..any based on parallel surveys in the three coun·;ries; 

Case studies of applications in products in 90 co<Spanies and of ~pplications in 
production prociesses in 120 coapanies to assess the scope for apr,J.ications, tile 
extent to which it is being &::oloited, the factors affecting adoption and the .-pact 
of government support schemes; 

A survey of users of microp-~:>cessor trainin& courseti to get a consu•r' s viev of 
their relevance and quality; 

A survey of offi,es to find out hov far the nev kinds of electronic equipaent and 
••st .. s are being installod, for vhat reasons and with vhat re-.ults; and 

A study of the i•plications of nev technolosy for 110.aey, ~ncludi1t1 cash ha1tdlin1. 
cheque proc.essin&. intelli1ent cards, point of sale and stock contr,l sysr .... 
electronic fund• transfer and home bankin& and shoppins. 

Work in pro1ress: 

~ study ol the extent of acceptance of ne~ technology at the pl•ce of vork and the 
factors affecting it - an ES~C praject arisins out of the econ011ic •~it confer•nce 
in Versai l ltis; 
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A study of the projects which received develo,.ent support ~ith a view to assessing 
the cost-effectiveneu of this part of the government's MAP scheme for encouraging 
the use of ai.croelectronics - for the Department of Trade and Industry; and 

A study of the effects of the Department of Trade and Industry's scheme to provide 
grants for technical consultants to investigate the feasibility of nev 
•icroelectronics applications. 

A number of reports have already been published and can be obtained frCD 
Ms. Elizabeth Worth. Policy S~udies Institute, 100 Park Village East. London. till lsa, UK. 

NEW DEVELOPME'1fTS 

Looking at CIMS 

Coaputer-integrated aanufacturing systems is the subject of a two-year series which 
began in January 1984 in Industrial Engineering. the journ. l of the Amel'ican Institute of 
Industriel Engineers. Principal editor of the series is Dr. &andall P. Sadowski, Associate 
Profeuor, School of Industrial Engineering at Purdue University vho bad the assistance of 
the technical and sys teas divisions of the Institute of Industrial Engineers ( llE). The 
following is an excerpt of the first article in which Professor Sadovsk£ introduced the topi' 
of CIMS. 

What is a CIMS? 

A CIHS is c011190aly thought of as a truly integrated CAD/CAM systea 1 encompassing all ~he 

activities from the planning and design of a product to its .. nufacture and shipping. It is 
a concept that combines existing technologies with the ability to -uge and control the 
entire bu•iness. It is the underlying philosophy that is often desired in looking forward to 
the automated factory of the future. Selected elements of such a systea are artificial 
intelEgence, computer-aided process planning. computer numerical control. database 
technology and aana1eaent 1 expert systeas. flexible aanufacturing systeas, information flow, 
just-ia-tiae concepts. aaterial requireaents plannins. process and adaptive control 1 ano 
robotics. Although a listing of key CIMS elements provides soae insight into the contents of 
and direction in which these systems are heading, it does not provide a clear vi~ion of the 
ultiaate system. A closer exaaination of the acronym "Cl'fS" aay be more revealing. 
"Coaputers" and " .. nufacturin1'1 • its key vords, are generally well unders~l>od; it is tne 
'"integration" of these into a total "system" that poses tile greatest obstacle. The goal of a 
CUIS would be optiaisation of the total business rather tilao optiaizing iodividuc.1 
components, which is what so often results in today's so-called "islands of autOll&tion". The 
addi:ion of a second "M'' has been considered to stress the iaportaace of "manageaent" 1n 
developin1 and iapleaentin1 the systea. 

It is generally acce~ted that no true CIM systea exists today. A!thou1h a few companies 
claia to be de•elopin& and iapleaenting such systeas, often the result is islands of 
autOINtion. Further, aany companies have found that impleaentation of these sophisticated 
sy•t ... has required large capital investacnts in equipaent and personnel, and all too often 
the result is siaply the ability Clf the aanufacturin" envirc.rment to find out aore quickly 
that thf! •Y•tea is not operatin1 optiaally. Lo1ically, there are two ujor caaponents of 
such systems: the hardware and the software. It is becomin1 apparent that system 
integration of these cvo Co.Jt0nent1 creates the greatest challenge. The ultiaate CIKS is 
clearly a coaplex ideal whose realization will require a new philosoplty and approach to 
aanufacturina. 

A CUtS requires a nn perspective on the part of management - maybe even a ne.1 
philosophy. A successful iapl ... ntation requires a seneral undeutandin1 of the expected 
cost• and benefits and the time fraae in which they aiaht occur. Co•t estimates must include 
the plannin1, softva,e, operation and personnel in addition co the hardware. The 
installation ti .. fraae of such a system cov~r• a wide hori&on, with a lon1-term rather than 
a short-Ura payback.. The ugnitude of such an undertaking :-equiru a aajor and alltolute 
cOlmllitment by aanag ... nt of the necessary time and resources, in addition to the acceptance 
of new approaches. Prior to aakina that e01Dit .. nt, aana1 ... nt needs to address the question 
of whether or not a CIMS i1 appropriate for the caapsny' s aanufacturina environment. Not 
every unufa.:turing fin will have or require a CIKi in the next decade. Many firms nave 
already abarked upe1n the search for a CIMS and hav• found that availakll• 1y1tn1 fall f&r 
•hort of providin1 1111 the required capabilities. nae circuascancea of coday are ver:v 
similer to chose at the start of the HRP era in that the ultiaate 1y•t .. has been envisioned, 
but is not y•t available. 
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Stepping back in ti• even farther. it beco.ea apparent that the searcn for today's 
•vsc .. vas initiated by the birth of the aodem-day coaputer. The advent of the coaputer bas 
had a remarkable impact on the aanufacturin1 environment. A reviev of this impact over ti• 
provides val~able inaigbt into the potential succesa of nev aysteaa. The era of aanageaent 
information ayateaa and aaterial requirement• planning provides aany fundaaentals for 
to.orrov'a systems, as well as nuaerous lessons. The develo.,.ent of a coaple~ely 
ca.puter-integrated aanufacturin1 aystea could vell ben•fit froa these valuable in.sights. 
One valuable lesson learned froa the past is the need to provide a substantial education 
;irogr.- that apana all levels vithin the fira. Ofeen it ia neceasaey to ini.tiate this 
education phase prior to systea iaple11entation. The human element ia frequently the 
deteraining f~tor in the succeaaful adoption of a nev syatea. The failures of the past have 
reaffir.d the importance of the planning stages. Planning for a CIMS requires nev 
ai:proaches to identify coapany needs and to realistically assess the data requirements. 
Then, apecial eaphasis is required to incorporate aodern databaae •n1ement and data 
integrity into it. 

Eaaentially, a systeas approach is needed to allow development of a comprehensive plan 
achievable in a given tiae frase. Such a plan must also be flexible, since the ac~elerated 
rate of technological develo.,.ent aay vell provide oev advances during the i11pleaentation 
sta1e. 'niia flexibility is significant, because not all the key coaponents of a CIMS exist 
today in the des ired fora. It is hypothesized, hC1111ever, that knovledge exists for the 
develo.,.ent of .. ny of these aiaaing coaponents. For example, it seeaa logical that a 
financial and aarketing interface could be developed with the ca.ait.ent of the proper 
resources. It aay even be possible to create tbe capability to accurately perfora resource 
planning. Shop floor scheduling ia a subject of current debate, and it appears possible that 
a vorkable aystea could be devised in the near future. 

On the other hand, the link between the CAD and the CAM enviroOMnts, coaputer-aided 
process planning in a truly generalized fora, is still a product of our i.aaginations. 
Ultimately, these elements vill be developed and iaplemented, but careful consideration aust 
be given to such aiaaing components in the development and implementation of the 
computer-integrated aanufacturing systems of today. 'lhese unknowns reinforce the need for a 
strong aanagement c,...it9ent and involveaent in such an undertaking. The role of aanageaent 
needs to be cloael, exaained, and a reorganization may be required to &asure successs. 

Successful progre1a toward a CIMS centres around the need of the aanufacturing fil'111 to 
accurately anl efficiently collect, analyze and report information. With today's 
oroliferation of eanufacturing information, this creates a potentially u118&nageable problea. 
Thia classic information dilemu requires close scrutiny riuring planning phases to assure 
that aystea integrity ia aaintained. The inability to quickly and &ccurately capture and 
utilize key information has led to the demise of many past aanufa.;turing ayateas. The 
natural evolution of nev aanufacturing concepts, coupled with advanced m&nufacturing 
technology, :»resents excellent opportunities for the company of tomorrow. Producing a 
low-cost, high-quality product with a ju1t-in-tiae philosophy ha• becoae a co.-on coal oi 
industry. The "vorld-claas" aanufacturer will ha"e to selectively incorporate exist inc 
systellS and hardvare with these nev concepts and technologies into an integrated systea. 

The •XT-erience sained from the implementation of cur~ent flexible manufacturin& systems 
has placed nev emphasis on the selection and confi&Qration of p~oduc:tion anci aaterial 
handlin1 equipment. Such syslaas b.ave often utilized 1roup technolocy aethodolocies to 
develop cell• that t•ke advantage of cOllDOn desicn c:haracteriatics. These types ot 
iapleiiientation have reinforced the need for integr.cion. ln prosreasin& toward• a CIMS, it 
will becoae nscesaary to alter the comon 11&nufact1;rin1 practice of definins as opti•U11 the 
first solution that works, and instead to utiliie an intocratf!d approach to develop a "cood" 
sol•Jtion :hat is compatible with the total manufacturin& environment. Suen modern 
coaputer-intecrated aanuf•cturins sy1t1111s are currently being di1cuased and developed witnin 
the aanufactu:-in& sector. 'nie autOll&ted factory of the future ia .:learly on its way; tne 
quescicm that remain,; is whether or not va will be ready to embrace the concept with the 
c.,..it•nt and knovled&• re1uired to ensure iu success. (leprinted with permission from 
Industrial !nsinearing aacazine, Janucry 1~84. Copyricht Institute of Industrial En&ineer1, 
2S Technolocy Park/Atlanta, Norcross, GA. 30092, USA.) 

The Trannputer cometh 

t"MOS ha1 anhouneed the availability of th9 lone-awaited Transputer faaily. Th• initial 
oroduct1 ar-. a range of '!Valuation boar.ds baled on the IMS T414, 32-bit Trantputer, tvo 
•1euion• of r'.1e In1110s link adaptor and a range of ~evelopaent lJOftwara. Unlike conventional 
CO!lll>uter1, which exa~uta pr~~raa1 1tep by 1cap, che tran1pucer i• de1i1n«d to axacuta 
progrn1 concurrant~y. 'iandling ma!'ly 1caps of a ;.rocra• si•ltaneoudy. ?hi• 1i•1es !;he 
potancial to •"••d up p•"Ot!ra• axec:.ation 'onsiderabty. Inr:arnally cha crantpucar usu USC 
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at"Chitecture, which enables high performance to be achieved in a ... 11 silicon area. Simple 
operations like addition and subtraction take 50 nanoseconds ana aore coaplex operations like 
scheduling r:ake less than one aicroaecond. Average transputer throughput is 10 aillion 
inauuctiO':lS per second. The instruction set is designed for the execution of co.piled 
programaea and all instructions are one byte long, leading to very coapact progr-a. 

The UIS T414 integrates a 10 MIPS32-bit aicroprocesaor, four lftllOa serial links. two 
kilobytes of fast static IAK, 32-bit aeaory interface and a aeaory controller octo a single 
Cll>S VLsl chip. It coats *500. 

It is designed to be used in electronics ayateas vilich require large a.aunts of 
proceaaing power and .. Y alao be used as a conventional aicroproceaaor. Even aore important 
is its ability to intereonnect collections of transputers via the aerial links to fora 
networks and arrays, thus creating extrellely powerful llallti-proceaaor systeaa. (Electronic• 
Report, October 1985) 

Ion i.tlplantation 

Seaiconductors can be produced using aachinea that puap huge quantities of ions into 
silicon. 'nle nev technique vill aake it poHible to produce microprocessor lle90ries that 
cattain several million transistors on l fingernail-sized silicon piece. Nev ion boab~roing 
.. chines shoot lOOX •ore ions at seaiconductors, vs conventional hardware, and produce a 
tightly packed layer of oxygen at0111s under the surface of a silicon chip. The technology can 
be applied to CMOS circuits, used froa low-power chips. 'nle nev technology could be 
responsible for 10 per cent of world chip output in 1990, eatiuted at USS75 bil. The 
aeaiconductor induatry' s world turnover ia USUO bil /yr, wiL.h silicon chip• in virtually 
every J)iece of consuaer and industrial equipment. The new oxygen technolcgy vill produce 
ehiJ»• uzing leas Jlover having a hi~her switching gpe~d and containing aore circuit eleaenta. 
(financial Ti:!!!!, 19 August 1985) 

Depoait of inaulating layers on aemi-co~ductora 

A te- at r:he Ei.ectronics and Automation Laboratory o! the Ecole Centrale de Lyon has 
J»atented an inaulating depoait of aluai~a on a semi-conducting substrate. 'nlia layer, which 
re:\C1'1es .a resistivity of 1016 ohms/cm, aakes a good dielectric. The aluaina is deposited 
by Teactive evapcration between 20° and 45o•c. Eventua::. utility: aaatny of ccaponenu 
bas~d on galliua araenide CCaAs) and eapecially of 1naium phosphide ClnP). Tnese 
aeai-conductora do not embody any insulating oxide such as silicon. These future coapo~ents, 
of the ani-conductor insulating-metal type, will fora tne basis of micro-optoclectronic11, 
uaing micro-wave aisnals and making possible rapid losics for telec01111Unications, It reaai~~ 
to integrate the COlllpO&enta and also to master the drift of their characteristics. A leao~r 
of the E~ole Cointrale de Lyon team tells us that atabil~tation of the coatings over ti•• h•s 
not yet been achieved, although components proce1sed in vacuo can be returned to tne 
ataoaphere without cla.ase. (La Lettre de Sciences and Techniqu••, No. 61, June/July 1965} 

Toahiba complete• the tool for future chips 

Japan's Toahiba Corp. has put th• finiahin1 touches on what it reckon• will be the r.ool 
to process the next 1eneration of chips - electron beam aicrolithosraphy capable of dravin~ 
lines aa thin as 0.25'/a ( 1 • is one millionth of a metre). Tosh:ba ia confident that th ii. 
will open the vay fo production of 64 Mbit DIAK• vithin 15 years. The company p6ints out 
that although electron beam lithography has been tipped for some time to have the c ipability 
to delineate circuit structures wdl belou on~ micron, the practi:ability is limited to 
around O. 5 pa lines. This is because of the so-called "pro:ltiaity effe'"t" cau1ing 
significant pattern deviation on the underlyin1 silicon. Toahiba clai•• to have circuavented 
thia by the siaple expediency of repeatedly s~annins the substrate ~ut with relativeiy veak 

,, electron beau. 'nle fiut scan, at about 30 per c~nt of n.,raal 1rren1t1'1, serves to shorten 
the development time of the electro11 sensitive resist which is ;JHd to ::oat the wafers. 
Follovin& this, multiple weak beam scans e~•ure a sharp i .. se with the saallest feature •i~e 
at around 0.25 !'"· Toshiba has used the lithographic techniquit to fabricate a prototype of 
vhat is probably the world's faste•t CMOS oscillator with a propa1ation delay of 49 ps (l p1 
is one •illionth millionth of a second). (Electronics Weekly, 10 July 1985) 

Optical discs for micros 

Geac Coaputu Corporation l..imiced of Markham, Ont1rio, hat developed one of the first 
optical storaae interfaces for micro-cl)QJluters. It allovs persoMl computer• to store and 
retrieve data frOll optical discs capa~le of 1torin1 ·~~e infor.-tion than a larae •~infra.a 
coaputer. Called the Ci1-Attach, the device con1ist1 of a saall circuit board that attacne• 
to a 1in1la personal computer. lt contains the special toftvare neeoed for a personal 
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computer r.o eaulate a terminal wit'l MS-DOS operating software to acce11 the optical disc 
storage unit. A single optical disc li~ked to the network can store up to two gigabytes ltvo 
billion bytes) of data. Only one unit needs to be installed because it acts as a gate-y, 
allovi.ng all personal computers on a business local area network to be hoo~ed up to it. Each 
unit retails for abo"t Sl, 195. 

Geac, a manufacturer of .. inframe computers for ailtiple transactions tha: require large 
storage systems, plans to develop a faaily of Gig-Attach products to work on a variety of 
personal C011puter1. The first one is coapatible with the Pf/XT ~anufactured by International 
Business Machines Corp. of Araonk, N. Y. Geac is also developing an interface for Unix 
operating 1y1tea1 that vill allov any user of the pcpular software to use optical disc 
storage. (Canada Weeklv, 26 June 1985) 

'Ole fastest chip vet 

OS scientists believe the::r have created the fastest coaputing element ever a 
transistor in which the electrical signal travelled froa the input to the output of the 
device in just over 11 trillionths of a second at ordinary temperatures, and nearly twice as 
fast when cooled to the teaperature of liquid nitrogen (77 degrees Kelvin). The device, made 
by Honeywell researchers in Minnesota, uses gallium arsenide which aany believe will replace 
silicon as a seaiconductor in the faster chips of the future. The development is seen as an 
important step towards the developaent of larger, aore coaplicated chips which will be needed 
in applications ranging froa supercoaputers to the systeas needed for the Star Wars 
prograaae. Gallima arsenide chips are particularly suited tG these purposes because of their 
high speed and the fact that they are coaparatively resistant to radiation. 

Honeywell expects to transfer the technology it used to create its superfast chip to tne 
production line by 1989. What it did was to build a 25-Ting oscillator, a coaparatively 
simple circuit consisting of 25 transistor switches connected one after the other, witn tne 
last switch joined to th• first. Such circuits have been developecS before, but Honeywell 
achieved the extra speed by A novel technique which aligns the electrode vhich con:rols the 
switch exactly vith the circuit ele•nts written onto the chip surface. Honeywell also 
claims that it can now make ,alliU11 arsenide chips vith aany •i•ilarities to the aust popular 
technology for today's silicon chips, coaple•ntary -tal oxide on silicon (CMOS). This 
technology offers the potential to combine the hi&h density of silicon circuitry vitb the 
high speed and resistance to radiation of 1alliua arsenide. (Electronics Report, 
July/August 1985) 

~ore 110nev spent on the race for fast computers 

An Anglo-French consortium led by the Royal Signals and Radar Establishtment (RSRE) bas 
won a contract worth nearly El trillion from the EEC'• Esprit progrume of coaputer research 
to develop a supercomputer over the next thne years. Supercomputers are aarked by their 
ability to perfora aany calculations very quickly. The 1roup, which includes Thorn EMI and 
its chip subsidiary l1'110a, Southampton University, a French hardware C011pany called Telaat 
and a French software fira, Apsis, plans to develop a parallel-processin1 machine built with 
lnaos chips. The first computer, which shC'uld be ready in tvo years ti .. , will operate at 
speeds of 11p to half a 1i1a!lop, or SOO eillion floatios-point operations per second. The 
coaputer will be used initially for computer-aided desi1n and si•ulations involved in 
particle physics. 

The group will use a processor called the Transputer, which is desi1ned oy lnmo1 
specifically for coaputer• that perfora operations io parallel ratner than one after 
another - the sequential proce1sin1 of classical coaputin1. The Trausputer, wnich nas yet to 
be produced in volume, is a 32-bit proceHor vi.tb its ow on-board M110ry. The proceHor 
chip aho bas its ow c~ications proce11in1 1 vhic:h enables 1roup• of Trar.sputers to oe 
connected to1ether, co-operatin1 on a 1in1le taak. The consortiu• plaos to develop a •~ries 
of machines with betueen 24 and 1,300 Tran•puters in tb .. arran1ed in clusters ~•lled 
supernodes. A sim~lar aachine called tho Cosaic Cube i• already under construction at the 
California Institute of Technolosy. In both syat .. a, proceasors will be arran&•d in a cube 
with clusters of three proceHors at each corner. This arran1 ... at reduce• the ciinaace 
between processors, i.,,rovin1 the rate at which the proceHors work. lnmos will develop a 
SPftcial version of the Tranapucer that is t11ne~ for floatins-point calculations. I. ainale 
Transputer is currently rated at 100,000 flops. !neos hopes to ~parade this to as much as 
1 million flops •••• 

Another grou~. comvosed ,,f ruearchers from I11perial Coll•&•. J.ondcn, and Hanchester 
Univeraity vith Plessey and ICJ. i1 buildin1 a parallel computer and vritin& aoftvar• for it 
in a proj~ct called Fla1ship. A third sroup includin1 ICJ. i• developin& a ••thod of 
interconn.--:tin1 existins processors to creata parallel computers. The project i• called 
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GRIP. Elsewhere in Europe, Si .. ens of West Germany and Bull of France have joined forces to 
produce yet another European supercoaputer, in a llOVe to break tbe aonopoly of American 
supercoaputer .. nufacturers. A second French fira, Katra, is collaborating vith Norsk Data 
of Morvay to construct a parallel COllputer fr011 an array of processors, vbile Norsk Data has 
done a siailar deal v~'!h the British coapany Racal and Reading Univnsity. (Ibis first 
appeared in Nev Scientist, ~oodon, 1 August 1985, the veekly reviev of science and 
technology.) 

Molecular electronics 

• Faced vith the ulti .. te liait of technologies that use inorganic structures sucn as 

.. 

silicon and ger.anitm, seaiconductor researchers are exploring the possibility 0£ performing 
electronic functions using aechani ... inherant in organic substances. Nov aore videly known 
as aolecular electronics 1 the field is attracting attention froa a:adeaic and government 
scientists, and vith it, its share of controversy. To its proponents, the nev field heralds 
superfast, superdense c011puters beyond the capability of any silicon-based aachines. But the 
more conservative tend to thinlt that talk about "bio-chips" is unrealistic hype. 
Nevertheless, this aultidisciplinary field appears to have potential for the development of 
everything frOll versatile cheaical sensors to extremely den~e data storage. Work nov being 
done in optical storage technology ~nd tvo-terainal switching devices using organic coapouods 
and aolecular electronics is rapidly approaching the point of commercial exploitation. 
According to a recent atudy by Gorh• International, a private research and technology 
assess.ent group in Maine. the nuaber of workers engaged in the field of aolecular 
electronic• bas incrf!ased by an order of magnitude over the last five years, and research 
funding, currently about SlOO million a year, could reach Sl billion by 1990. 

'nle research goes by various names: aolecular electronics, cbeaical-based coaputing. 
biochi,s, biosensors, or nanoelectronics. Biochips, a tens aost serious researchers in 
molecular electronics scorn, refers to functional parts constructed using biological or 
organic •aterials and procesaes. Rather than using simple crystals of silicon, 1eraaniua1 or 
galliwa arsenide, the chips would be .. de frowi aolecules of orsanic compounds. Some 
suggested advantages include potentially increased denaity, increased yield, ease of 
fabrication, low cost, and i..mity to radiation and electOll&gnetic pulse. 

If true, those advantase• could correct many well-known probleas with di&ital 
computers - namely, beat production, fault intolerance, and the slowness with vnich 
von Neumann machines handle some coaputations. ln addition, based on current seaiconductot 
fabrication processes and technolo&Y, feature si&es of components on chips appelllr to i>e 
ap,roaching a limit around 0.4 //•• susgesting that chip density is approach in~ a l iai t, 
s011evhere around 1 million transistors per chip ••• (Reprinted froa Electronics Week, 
copyright 1985, McGraw Hill Inc. All rights reserved.) 

liomatics, the fourth dimension in informatics 

The Japanese Ministry o( International Trade and Industry (KITI) 1 vill be allocating 
US• 34 aillion in ten years to the develOP1111nt of a biocoaputer that iaitates functions Such 
as th~ recognition of foras, which is a fora of the human brain's losical raasonin1 1 it is 
precisely the human brain that is to serve aa a model for the development of the aachine's 
architecture vhich, in addition, for studyir11 the systeu of neurons of priutes, for the 
develo,aent of "no11contact 1 nondestructive" •thods to analy&c brain function and for 
studyins the UH of orsanic "biochip•". (Bulletin Ill Press, Ro. 45, 2 Septnber 1985) 

CMOS is replacing bipolar cechnolo1y 

Th~ new seneration of losieal circuits, CMOS Cce111pl ... atary ••Cal oxide sni-conductor), 
triple• the 1peed of the for•r circuit• and th111 ucche• the bipolar circuit technolosy 
while uintainin& its traditional lesser consuaption. MOS &•n«ral s:echnolo&Y to obtain 
intesrated circuits follows the manufaccurinr principle• of ditcrete MOS transistors, their 
polari&ation requ1res very little current, based on the action of the electrical field of trae 
a .. iconductora 1 c reaud by a metal strip Hpcrated by an in1ulacin1 strip, 1iailarly. in 
intesrated KOS circuits, an insulatin1 cover and an al1111ini1111 cover will ite laid over the 
a .. iconductor wafer 1 depend in& on the natrJre of the Haicoaductor cover, potitivc ( p-aos>. 
nesative Cn-.os) and coapt ... ntary Cc-mo•> circuits will be obtained. 

ly reason of it• low con11111ption, CMOS tcchnolosy adapt• vell to ... 11 and .. dium-si&ed 
COllJ)uters, the pr~••nt intesrated CMOS circuits have already reached 10,000 sate•, the larae 
1yst .. s, on the other ha~d, have been u1in1 bipolar technolo1i•• of the ECL series Ceaiccer 
couoled losic) until now, which have 1reater switchin1 speeds, notwithstaadin& che ti.polar 
1niconduction requiru srucer di11ipation to prevent che hHtin& procS11ced by Che current 
which con1tantly polari&es th ... 
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Bipolar technolo~ on silicon could continue longer for chips used in large aachines. if 
a study conducted by Bell Laborato~i~s is confirmed. accor~ing to vhicb the galliua arsenide 
technology. foreseen as an immediate substitute, loses its advantage over silicon froa l0,000 
gates upwards. (Bulletin III Press, No. 4~, 12 August 1985) 

Ao expert systeas expert 

Mr. Alex d'Agapeyeff. ex-president of the British Computer Society and nov chair:san of 
its e]tl>ert systea• specialist group as vell as adviser to the Alvey C:O...ittee (Ult) has been a 
snecialist in software for twenty-five years. During the last four years he has concentrated 
on expert systeas. lie is also aut~or of a recent :eport on expert systems in the Ult business 
~ublished by the Alvey Directorate. Below is an excerpt of an interview he gave t~ CO!J>Utins 
~ Magazine elaborating on the subjects of fifth generation artificial intelligence and 
expert systems. 

''When the fifth generation vas announced, it did lead to a nUllber of false statemects 
and over-expectations. People tend to forget that the fifth generation vas a Japanese tena 
for their long-term developments towards a nev kind of computer and tbere is no doubt that 
the FCCS project in Japan is aependent OD Hpert systea principles &S its UiD fora Of 
software. ultia.ltely for all purposes. But the ca~lete version of that syste:s, even if they 
.. intain their tiaetable, will not become availabl~ until Sillle ti-.e in tne early part of tbe 
next decade. Meantime. expert systess are not a g,uaeral application solution. They are a 
different fora of software based on the specific know-bow of a buman expert which, despite 
SOIH cynicisa, does enable prograas to be developed by one expert and modified by anotnu. 
But extravaganc£cs vill always continue in any new technolo1y and tbey vill certainly 
contihue in ours. Al is aerely, in engineering teras. doing on a computer a task which if 
,,erfor.d by a huaan would be said to require intelli1ence. Expert syat.... on the other 
hand, are a subset of Al vhich has to do with progr ... ing frOll an explicit representation of 
a human sltill; that is expert human know-how. 

"The relationship between expert systeas and decision support systems is rather aore 
subtle. Expert systems for the aost part only advise. they seldoa actually do anything! In 
the present state of development they do not control aajor files or plant equipment. It aay 
be some tiae before they can be extended to do that sort of thins althou1h there is no 
inherent barrier C just time, effort and skill to produce the ri1ht softwa':e). They can 
contribute in a saall way, quite early, on to decision support systeas by providin1 those 
svsteas with explicit know-how to supplement the data that is·coming froa the c~nventional 
p':ograms and uke those programs i~telligible. 

"In soae of the lar1er companies, they hav\. 1one further. They are tryin1 to extend the 
integration of the knovled1e with the ir.foraation flowin1 froa the measurements of the 
system. Tne aanaseaent reports are •&de more specific to the decision-.akin& of that 
.. nag ... nt and include useful technical advice. leavin1 .. nai1 ... nt to uke tne final 
jud1 ... nt. 

"On the different products available vith expert sy•teas, tbere are at least tbree 
types. The first of these i• a aev kind of ,ro1r-in1 lan1ua1e, and typical examples are 
ProloS and J.isJ-. These are aost suitable for trained specialists. The •yntu in all of tnea 
is avful, in .., opinion. 'Daese lansuaaes are quite different froa conventional pro1r ... in1 
lansuages aftd it would take a little ti .. for someone vho is a Cobol or a Fortran prorr~r 
to chap o•er to ProloS or Lisp. ! consider thca quite 11ns11itable for adults without 
proar ... in1 experience. althou1h aany students have become quite adept in thea early on. •~v 
one can .nice expert systeas in which the knovled1e is directly expreued in, Hy, Proloa. 
But that is not necessarily appro,riate because it Mans tbat tbe users "have to uncleutand 
ProloS before they can understand the knovledse. The DHt step was the idaa of producina 
what are called '•hell•'· '11ae1e are software envir008ent1 like our ll shell, in vhich it is 
possible to espress the lmovleqe in Enslish or a sub-set of English. Finally, there is a 
ve~ 1pecific knovledse base, ple;;:ed on top of the shell, which is sold as an application 
solution. There are not uny of theH available yet but they uy cbae 1oon. Our first 
•'plication product in !xpertech will be our tutorial, vhich is an npert •Ylt .. on expert 
sYlt.... It will explain the Nbject and its uses for the represanucion and 1harin1 of 
know-how in a company. We hope it will be found interestina and •~re re•ealina than either 
che a•era1e tutorial or a tnt book on the subject. 

"There is certainly a lot of ovenellin1 of expert 1y1c ... , especially in the US, and a 
nmber of false hopes havo been rshed which have been subHquently dashed. One rH1on is 
chat in the US euch 1reter financial risk• are involved. &xpert syst... nave becoae 
il!llporcant in defence, for exaaple in electronic: w4rfare, where application• ran out of puff 
usinr •l1ol'ithas in conventional pro1r-in1 lanauaaH. lt was found tbat tne use of 
knovledae for this purpoH was very potent and there are bomb• that 'know' where tney are 
aupposed to lnd and can direct their ovn flilht path. The ruult u that the ufence 
depart•nt cf the Federal (;over-nt ha• aponaored ,.,.. very larae and expenaive 11xpert 
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systems. 'Die•~ can lead to high expect•tion• i~ order to justify the coat. Britain, ,c the 
other hand, has less eJQ>erience of e~rt systems and has tended to concentratt on simpler 
applications which are easier for the average business to i11ple.ent. Nobndy pretends that 
this is the end of the roat b\:t it is possible to start with siaple sys:eas that produce 
rather modest gains, initially, but vhich are incremental. So having built up a knowledge 
base that vorks and is useful in a specific area, one can extend it g1adually, rule by rule 
so that the knowledge base grous steadily both in te~ of its size and the number of users. 
(Computing the M•gazine, 13 June 1985) 

Develoument of European expert systeas 

the most advanced field of sale of siaple and economic experc systems is found in 
Western Europe. The exit of artificial intellige-ice fr011 the laboratories has aaterialized 
into over two hundred European projects. These systeas, based on the knowledge proper to a 
profession (medicine, ch .. istry, technical diagnosis, geolory etc.J, are capable of 
simulating the behaviour of an expert and to take or purpose adequate decisions, one of the 
problem which, according to specialized .. gazines, this type of project must overca.e, is 
the fact that there are no .are than 1,100 engineers in the wh'lle world vitn tne necessary 
knowledge. 

In this field of artificial intelligence, university and laboratory studies on tne 
representation of knowledge, approxillative reasoning, logical combinations and 80tivea for 
inferences have brought to light various expert systeas in Europe, also in the less custoaary 
fields such as could be financial services and supports to the taking of entrepreneurial 
decisions. 

A number of examples of these projects may be aentioned: the Toa, a French specialized 
svstea in the diagnosis of tomato ~~se•ses, was developed with govern.eat participation and 
considers over 300 ilymptoms interc _nnected by a semantic network with 180 inference rules, 
still in the agricultural field, the British ICI proposes • 'roduct called Adviser which 
diagnoses diseases in agriculture, carries out economic analyses and proposes the use of 
specific chemical products, two Swedish companies, Epitec and Infoloaics are carrying a flood 
control system tc. completion together with the University of Madrid; aention aay also be 
made, finally, of the different expert systems by means of which the European computer 
manufacturers are equipping themselves. CIBI Press Bulletin, No. 39, ~6 July 1985) 

MARKET TRENDS AND COMPANY NEWS 

Application specific IC• 

The market for application specific res will comprise 25-30% of the total IC market by 
1990, according to A. Prophet, analyst, Dataquest. !n 1985, tne .. rket for gate arrays will 
total Sl bil, the market for standard cells about Sl40 mil, s200-2;0 mil for progr .... ble 
logic circuits and •1 bil for full custom tea. By 1990, aate arrayn will take a large snare 
of the ASIC ... rket, accounting for about S3 bil in a.ales. Full-custom circuits will grow 
about 80% to •1.8 bil. Inuarated Circuiu Engineering sees the total ASIC market hitting 
S8 bil in 1990 from U.6 bil in 1984. Full c:iatom will hit S2.5 bil from $775 mil. 
Semicust09 gate arrays will hit Sl.4 bilfrom S455 mil and proara..-ble loaic circuiLa Sl bil 
from S250 mil. The market for standard cells will rise from S90 mil to $2.5 bil. Article 
discusses design approaches for standard cells and gate arrays. (Electronics, 22 July 1985) 

Figure l 
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Chip sales to 10 on dropoing, ••7• SIA 

The US aeaiconductor industrr vill sell 25 per cent less chips in 1985 than it did last 
year follovi.01 aaother llODth of weak and declinin1 orders, accordin1 to the laten trade 
statistics froa the Seaiconductor Industrr Association (SIA). !he book-to-bill ratio, the 
ratio of nev orders to invoiced deliveries vilich is calc~l•ted for US, European and Japanese 
H111coacluctor •E.,ufacturers, reaained for the second month in a rov, at O. 72 for Julv. 
Although cev orders and deliveries fell last llODth, they coapeasated for each other in tbe 
calculation for the book-to-bill ratio. 

Tboea.s Hinkel .. n, pruident of the SIA, said: ''The semiconc!uctor industry's lack-lustre 
orders picture continues t!' be the result of weak orders !\Jr the products aanufactured by our 
encl customers''. Hinkelaan added that new dat• froa the US l>epart•nt of ~rce i.n 
combination vith the SJ.A's ova findiqs -had forced the aaaociatiori to revise do'llDvards for 
the sixth time in the last 11 months its predicted sales for tne US seaiconductor industry in 
1985. the new esti.a&te is for sales at 25 per cent less tnan last rear, at around SIS. 7 bn 
for 1985. 

In spite of the continuin& bad nevs for the sesa1conductor industry, aeaiconductor stoc~s 
.._._. attracted a lot of attention ~ro. analysts who are confident that the industry will pull 
out of its tro..bled period. Seaiconductor stocks have been risins at around 20 per cent in 
value ,.er m:inth tbroush a new burst of interest by investors. 

In July, a tra·· .tionally slov aonth, seaiconductot' shipments vere S584.6 m, down 
19.4 oer cent froa June. Nev US Departaent of Coamerce data shovs that orders for electronic 
equipaent fell bv l.4 per cent in June to total Slio. l bn compared vith Kay. Sales of 
coaputers and office equipment were weak in June, vitb only sale• of scientific and 
engineerinc equipment shoving a small i11proveaent. (ElectTonics Veekl7, 21 August 1985.) 

US computer aarket 

US computer a"ppliers are bein1 urged to step up their marketing efforts in Europe to 
coiabat the 1'.!.wap in the domestic market. At the US National Computer Conference (NCC) in 
Chica10, delesatea were 1iven results frOll three different surveys all describiq the buoyant 
state of the European .. rket. lbe keynote speaker, Aclairal lobby lnun, chief executive and 
head of the NCC, a joint research effort set up by 21 companies, also told delegates they 
llU9t i~rove their ability ~o compete in international markets. 

Althousb the US aarket is still aroving in comparison with other countries, during the 
shov both IIM and MCI an~ounc;ed quarterly prcfit drops of 13%. Analysts 4nd speakers at tne 
NCC ..... d at a 1011 to explain the exact reason for tile severe slump that u in tile 
industrr. There ae ... d to be seneral a1re ... nc on one p\>int, that the slump i• not caused oy 
a lack of cas~ or credit. A persistent th ... ha• been the problem of networkin1 and office 
automation. Even informed umgers are holdin1 oif until tile picture over 1tanduds aao 
1upplier credibility becomes clearer. 

Illl .. de no new product announceaents but issued a release outlining its cOlmllitment to 
Opea Syat... lntcrconuc:tion and developins new networking pr11ducts. 'Die llOVe is Hen as 
another attempt to counter confusion over network standards ••• (Co!putina Tbe Newspaper, 
'.?5 July 1985.) 

Conflictins sisnal1 CC!lle out of Eurooe 

A"parently conflicting 1i1nal1 frat1 the 1eaiconduc:tor indust."}' have proliferated over 
recent weeks, •• European producers attempt to break out of the de,reHad world market for 
COllJIOft•nt1 by inve1tin1. Last week rumours were revived that C!C i1 poised to make a massive 
invastaent in 1 .. i:onduc:tors, and Ferranti and Pla1sey reaffirmed •~i1tin1 plan• to increase 
capac:itv. The•• parallel aajor re1earch project• by European producers Thomson, SGS, Philip• 
and si ... n1. !urop•'• 1ituation 11 diffat~nt for several rea1on1. Its current weakna11 in 
the world 1 .. iconductor urket - EuropHn 11upplier1 account for lass tnan 10% of total 1&lH 
- is putly due to under-capacity, which reaovu the need eo 1luh production. Jut more 
inorf!antl~, European unufacturan are weak in the urkets for standard coiaponant1, wnich 
are hardHt hit by cyclical downturus in the 1 .. iconductor bu1ineu. One of theH is the 
urket for dyn .. ic RAM memory chips where price• have collapsed from about SS laat year to 
25 cents today, 

"The European• are doin1 quite well in a downturn aarket because they Hrve home markets 
and niche Hccou", uy1 Peter Savas• of US analyse DacaquHt. "'Ibey are also leu affecuo 
by th• downturn in tne U:i c:oaputer market." Accord ins c:o a recent survey by aarket re Haren 
fir11 Admlercs, 1peciali1ed c:u1t011 and 1 .. i-cu1toa •"~•srated circuit• will account for ;u% of 

I I Ill 1111 II 11 I II 1111 111 I II II Ill 111111111 Ill Ill 11111 II II II II II II 11 I 1111 I I I 11 



- l3 -

anicoTlductor sales by 1990, riu.ng froa tne1r current level of about 15%. Most of the 
cunent European inveat11ent in semiconductors is focused in these traditional specialised 
-rkets. Megaproject, the .... ive £500 aillion scheme announced last autumn by Philipa and 
Siemens, could provide an indigenous source of one Kbit and four Kbit aeaory chips by 1989 ••• 

'But the relative buoyancy of theae niche aarkets is attractin& increasing competition 
from US supplie•s, trapped by their heavy involvement in the aarket for standard chips. One 
exaaple is the urku for gate arrays, which until recently vas doainated by Ferranti vith 
its proprietary ULA product. Ferranti is now rapidly losing ground to US competitors, 
notably ~.SI Logic, vhich has a broad range of products on the aarket. 

The growing interest in application-specific and culltom chips in part explains vhy 
capital investaent is increasing &110ng aeaiconductor companies in both Europe and the US at a 
tiae of cutbacks in production and slack deaand. 

Analysts forecast an upturn in semiconductor sales froa the end of this year, wilich 
vould absorb additional capacity coaing on atre• in 1986/7. Altbou&b the,..e is European 
inveataent to address the growing vorld aarkets for specialised components, increased 
coaoetition from volume US and Japan~se aanufacturers will aake it harder to ~'l&intain today's 
strength in doaestic .. rkets. The battle looks set to revolve around bow much native 
equipaent suppliers are prepared to pay for locally sourced coapouents - the indications to 
date are no aor• than necessary. (Computer Weekly, 18 July 1985.) 

Mor~ universitv link-ups 

The gap between the European electronics industry and acad•ic reaeaichers has grown 
more narrow as both sides see the benefits of a closer partnership. Part of the reason for 
this change in approach is sheer economic necessity. As public funds for research have grown 
tighter in aany European countries, university workers see aore need to attract funds in the 
shape of sponsored research from companies to continue the operation of acad•ic departments. 

For their part, companies have paid aore attention to creatin& mecbani ... to tap useful 
results from the academic vorld. The motivation for this is, first, that companies in 
electronics and computing find more and more tha~ pure reseaich done in universities in areas 
such as ~emiconductor materials, advanced progr ... ing and novel coa?uter architectures (the 
arrangeiment .of circuits inside a .. chine) is relevant to products that they vant to take to 
the aarket place. Second, the cost ar.d complexity of much of today's computing research is 
such that only companies in the premier division of the world's electronics industry - these 
are ••inly American companies such as IBM, Xerox and AT&T - can afford tne facilities to do 
the work themselves. For those further dovn the league table - which .. ans even the biggest 
European companies, such as Olivetti, GEC and Philips - the most practicable option is to 
turn for such pure research to the leading university laboratories and set up collaborative 
ventures. 

ICL of Britain three years ago created University Research Council, funded vith £50u,OOU 
a year, to cement contacts with leading computing departMnts in academia. The cash has 
s!)onsored individual research projects and paid for a series of seminars at which academic 
people and ICL st•ff can discu1s subjects of comaon interest. By this •chanism, 
Mr. Mike Watson. technical director of ICL, says his company has 1trucK up useful links with 
universities such as Oxford, Cambridge, Manchester, Kent, Stirling and Edinburgh and London's 
Imperial College. Such efforts do not always proceed entirely smoothly. Some leading 
academics in computing, at least in Britain, sometiMs find it hard to disguise that they 
feel their own intellectual abilitiec are far above what the average researcher in industry 
has to offer. For their part, the companies may become frustrated at what they see as the 
leisurely attitude to research shown bf some university departments which is out of step with 
indust~'s more ur1ent requireaents regardin& the developmen~ ~f products. 

These difficulties notwith~tanding, the closer links between industry and academia are 
illu1trated by the rash of moves all over Europe to ·set up science parks and innovation 
centres in which companies (both established firms and fledgling enterprises perhaps started 
by academics themselves) can work alongside each other. 

In Wut Germany a 1.one, during tt.e past year or so, about 50 towns or regions have set up 
or announced ventures of this kind, normally linked with an academic institute. West Serl1n, 
for example, has a thriving innovation centre set up a little over a year ago in which amall 
firms in areas 1uch as computing, electronics and robots operate i.n premisu rented by the 
city'• Technical University. Nixdorf, one of Get11any's leading computer companies, nas al10 
decided to set up premises on the site. 
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In Britain. Nevcaatle Univeraity took a pioneerinc ttep six years a10 in settinc up tbe 
Microelectronics Applications Research Institute (MAI.I) vbicb acts as a bride• between the 
university"• coaputinc department and the world of industry. MAJ.I is an independent research 
organisation vith four aeabers - the univr.rsity. Newcastle polytechnic. Tyne and Wear County 
Council. and CAP (the aoftvare company). The institute has annual sales of £1.4 • and 
frequently .:alls upon people from the university or polytechnic to act as consultants in 
projects that it undertakes for industry. MAI.I is probably best knDV?l for its aarketinc of a 
proauct originally developed at the universi!:y' • coaputinc depart•nt and sold as "the 
Nevcastle connection". It is a softvare protocol, which, for euaple, is used in soae 
Honeywell. Burrouch• and ta. computers and vbich provides for interconnection between these 
aachines and other iteas of harclvare aade by different aanufacturers •••• (Financial Times. 
June 1985.) 

AI Pacts Signed 

Several ••ll coapanies 1tnv1ng to establish footholds in the so-called artificial 
intelligence aarket have sold equity positions to and signed aarketing agreements with larger 
companies. Carnegie Group Inc •• a Pittsburgh-based producer of expert systems softvare, sold 
a 10% stake to Texas Instruments for credit tovard hardware and cash. 880ng other terms not 
disclosed. The two companies also sig3ed a three-year licensing agreement that calls for Tl 
to fund research in exchange for access to Carnecie's software and expertise. Caraecie has 
also sold stakes of about 10% to Digital Equipment, Boeina, and GSI, a French company. 
Meanwhile. Intellicorp, a Mountain View. Calif •• competitor of Carnegie'•• has signed a joint 
v.arlteting agreement vith Hewlett-Packard. The two companies will push lntellicorp' 1 UE 
softvare on the HP 9000/300 series of desktop 32-bit micros. DEC signed a siailar, 
nonexclusive marketing agreement with Artificial lntelli1ence Corp., supplier of the 
Intellect natural language database query pacu1e. A C-based version of Intel tec:t will be 
sold by DEC on the VAX line of computers as a front end to DEC'• llDB database .. nager. 
Finally, Raytheon, a large military contractor. bas through its venture capital ara •cquired 
a 14% stake in Lisp Machines lnc., Andov~r, Mass., for S4.5 aillion. The deal vas part of a 
U2 million fourth round of financing for Lisp Machines, which has already sold equity to 
TI. (Reprinted vith permission of Datamation aaga&ine, copyri1ht by Tecbnical Publishing 
Company, A. Dunn and Bradstreet Company, - all ri&hts reserved.) 

A new script for chips 

It is expensive to produce prototypes of new microchips. As technical advances make 
chips ... ner, faster and more sophisticated, the cost goes up, not down. To recoup the 
investment, chipmakers need production runs of hundreds of thousands or more. That gives an 
edge to the biggest of the Jap&nese and the American chipaakers. 'ntis is fine when hundreds 
of thousands of chips are needed. But vhat to do when chips are required in smaller 
volumu'! In the past, the answer has been to adapt a standard chip. This approach -
semi-customising - i1 a compromise: such chips run more 1lowly and are more bulky than a 
start-from-1cratch full-cu1tom version would be, but they can be m.de more cheaply and 
swiftly. 

Mr. Robb Wilmot, ch.iraan of Britain'• lar1est computer company, lCL, and a passionate 
,,an-European, reckons he can •alte that compr011i1e leu unhappy. He i1 settin1 up an 
indel)endent company, European Silicon Structuru CES2), of which he i• co-chairman. ES2 
thinks it can turn out prototypH of more-nearly-cu1t011iHd cnips, called compiled-silicon 
chips, at around the price of conventional semi-custom ones ~ut faster; perbaps in as little 
as two weeks. It vill draw tosether experti1e from across Europe and service an exclu1ively 
European market. The manasinR director is Mr. Jean Luc Grand-Clement, a Frenchman who was 
formerly with Motorola, an American multfoational chipmaker. ES2' s hHd office will be in 
Munich; its desisn centre• in Paris, Munich, London, Milan, Stockholm and Edinbur1:l. It 
hope• to have 300 e11ployee1 by the end of next year and 1,000 - and salas of SlOO. - within 
five years. 

!52 bu already bousht chip-dHi&n technolo1y from Lattice Losic, a Scotti•h •oftvare 
firm; and it will •et a team of 80 ensineer• to develop its own automated desi1n 
techniques. Desi1nin1 the chips will involve collaboration between ES2 and it• clients, vho 
will be computer firms, teleco-.nication• companies, defence contractors and, pouibly, 
universitie1 and schools. 'nle chii»• 'hemselve1 will be produced by direct-writins, a process 
vhich omit• the expansive and time-c:onsumins step of con•tructins a maak for etchin1 the 
silicon. 

Dir•ct-writins becomes uneconomical a1 production runs move into tens of thou1ands; but 
!52 ?eckon1 that 90% of all 1adget1 that mi1ht use 1uch chip• in Europe'• fra..-nted market• 
are i>roduced in batchu of leu than 10,000. At tho•~ nuuabers, direct-writin1 should offer 
con1iderabh 11vin11. Also, COllJ»uter hardware ii becomins more 1pecialiHd. It ii auch 
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cheaper and 110re efficient to eabed progr...e• and operating •y•tea• in •ilicon than it i• to 
run thea on large. but largely redundant. general-purpo•e aachines. All this. ESZ's founders 
think. creatH a urket for low-run. low-cost chips. Dataquest. a urket research fira 
agree•; it expects the .. rtet for coapiled-•ilicon chips to grow faster than the indu•try as 
a vhole •••• {'Dle Econoaist. 7 September 1985.) 

European agreement for aicrOCO!puters 

Ar. asreeaent of co-operation vas very recently signed by Olivetti. Acorn and the French 
'nloaaon for the developaent and sale of personal and aicrocoaputers intended for the 
education urket. Also foreseen is the institution of a vork group vhich i• to proceed vitn 
the study of the areas of technical interest c~n to the three firas. All this ought to 
favour the developaent of a C0....."'11 European standard capable of competing vitb tho•e of the 
USA {Atari and eo-tdore) and of Japan {MSX) • 

'Dle European education urket 1 according to estiMte• aade by the expert•. vill be able 
to reach a potential ab•orption capacity ,f 10 aillion units by the end of the decade. 'Dle 
aicrocoaputers of the second generation vill be aore and aore powerful and it will therefore 
be possible to use thea aot only in •chools but also in offices and hoae•. vith the 
poHibility of connecting rhea to teleaatics •tations and to value added services. Their 
pre•ence on thi• type of urket vill euure future life to European coapanie•. 

I..ediately upon having reached an agreeaent. the three coapanies expre••e~ the hope of 
being able to involve also the •oftvare-creating houses. 'Dle latter. aotivated by the 
prediction of the placeaent on the aarket by 1987 of a sub•tantial quantity of nev prod•1cts 1 

could becoae united ~n the project of the European coapani~s. At present. the ujor part of 
the progr-• i• written for the processors that eni:j\lnter greatest favour on the aarket. 
'Dlis further favours their sale and creates a spiral that •kes coapetition difficult for 
... 11 companies. It is only by entering the aarket with a significant sales strength and 
with a coaplete prc.oduct that it can be hoped to take a doainant position at international 
level. (Bulletin IBI Press. No. 51. 7 October 1985.) 

AT 6 T joins forces vith Japanese group 

US telecom1Unications giant American Telephone & Telesraph (At & T) is unoertakins a 
joint venture vith the Japanese llicoh croup to increa•e iu hold in tne Japaoe•e telephone 
1ysteas urket. This follows the venture AT & T asreed laat aootn vith Japan ENS to provide' 
acceH for its network services. The new venture will be 51% owned by AT & T and will 
transfer iu techooloay to set the venture off the ground. Both aoves indicate increasing 
interest by the US coapany in 1ainin1 a share of the highly profitable Japanese telec~s 
market following April'• privatisation of the Nippon Telelphone and Tele,raph state 
1110n01)oly. (C:O.puter Weekly. 8 Ausu•t 1985.) 

AT & T chip find• the aillion aark 

AT & T has started producing aeaory chips vhich hold one willion pieces of inforaation 1 

.. king it the fine unufacturer ouuide Japan to deliver ant seneration aeaoriH. 'Dlcse 
meaoriH are four tiaH the size of a 2S6K llAM - the laraest anory in a&H production 
today - and open the door to draaatic price/performance sain• in coaputer and 
telec01111Unication1 equipment. llOlt of vhich curr•r.~ly uses 64K and 2S6K IMlllOry chips. 

AT 6 T HPf!Ctl to besin full production e ... Jy next year. but liaited production is 
alrea~y underway and selected customers have received the chips for te1tin1. AT & T vill use 
the new aeaories in it• own coaputers and PABX products but also sell thea externally throush 
it• two-year-old ca.1ercial coaponent 1ale1 division. 

Memory chips account for a 1rovin1 slice of total c011ponent sales and are forecast to 
srow fr011 about $3.S billion this year to $11 billion ty 1989, ri1in1 from 19% to 25% of the 
total IC .. rket, accordins to 11&rket research fira Dataquest. Japanese .. nufacturers 
currently have a aonopoly of the eaer1in1 one Mbit market. led by Toshiba. (Coaput•r Weekly, 
t2 September 1985.) 

LSI Loaic plu;s into Europe 

Step by sup, tlte aabitious plans of LSI Losic, the U.S. based ••icond\lc:tor coapany, 
are beins pusned ahead in Europe and A•ia. As part of its alobal •tratesy, LSl Lo1ic: 
selected Brunswick in We•t Germany earlier this year a1 the sita for a DM lSO • CSS2 aJ plant 
to aake custoa and ... i-cuatoa chip1 by 1987. More recently, it linked with Kawasaki Steel 
in Httins up a joint sub•idiary tn build a siailar $100 • saaiconducLor plant in Japa:a by 
11id-1987. In addition to its u.s. cperation•, th••• aovu vill sive LSl Losic: ttrons 
resional ba1e1 from ~hich to build up it• already fa•t-1rovin1 busin•••· 
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While acme atandard chip .. nufacturera ha•e run into probleaa vith the recent alovdovn 
in sales ... rltets for custoa and s .. i-cuatoa chips have bel~ up relatively vell. LSI Logic 
ia preHing on vith it• plans to 11eet vbat it ezpects to be nroqly risiq d..and. LSI 
Logic is also planning to open .ore design centres in Vest Germany and other countries to 
provide s9ftvar~ and other specialised support for custcmers to help thea develop inte1rated 
circuits for their ovn require.ents •••• (Financial !!!!!• 20 September 1985.) 

GE (US) looks for autoaation allies 

Ceneral Electric (US) hopes to reach vide-rangiq agreements vith Euro~an industrial 
•artners which could lead to partnerships in factory autoaation Froducts during the next fev 

toODths. GECQ bas already signed up vith France's Mora coapany for the developMnt of 
progr~ble robots. Meeh .. is seeking annual growth in Europe for his coapany of between 
15 and 20 per cent •••• (ElectrOllics Veekl7. 16 October 1985.) 

Fairchild )2-bit entry 

Another 32-bit aicroprocessor entry vas aade by Fairchild Camera • Instrument Corp. 
This chip proaises to be a top perforaer, but vill not do battle vitb the numerous 
general-purpose units coaing into the field. ~rces indicate the nev chip bas about 250.UOO 
cransiators on a single die vbich is lOC,000 square ails in area. It vill be built 3D a CllOS 
process vith 2-aicron design rules, tvo layers of aetal. and tvo layers of polysilicon. 

the product is strategically positioned to be an optiaaa choice for many engineering anci 
s::ientific: applications, those nov priced around S20. 000. It vill have a B.ISC {reduced 
instruction set} architecture vith hardvare designed to run a fev simplified instructions as 
rapidly as the silicon circuit state of technology can execute thea. Gate delays are 
reported tc be around 2ns •••• (Electronics Week, 25 September 1985.) 

APPLICATIONS 

Factory Automation 

Two and a half years after settin1 up vodd HQ in Dublin·, H:rster Autoaated Handling 
Syst ... Ltd. has launched the first fruits of its research. These are a series of vehicles -
the Hovematic series that llOYe around factory floors, according to pre-progra1111ed 
instructions. They carry heavy parts froa varehouses to production areas. or froa one 
producticn area to another like a sort of aobile conveyor. These driverless aini-trucks can 
be used alaost anywhere in the varehouse. At its siaplest. an autoaated guided vehicle (AGV) 
aay be used to collect and deposit pallets at various locations vithin the .·rehouse. In a 
more complex application, the v•hicle uy be used in a production area as r work platfora 
replacing conveyors or transportin1 vork in progres1. Many car assembly coapanies transport 
car chassis about the plant on an ACY, and add the various parts as required to coaplete the 
chassis. •In the final analysis, autonomous AGVs can be custoa desi1oed to aeet any 
warehousing requir ... nt,' •ays Hyster. 

There are fev limitation• to the areas vbere AGVs can be used. Tney a::-e particularly 
useful in envir009elltS which hava been found unsuitable for human• to operate, says ~yster. 
It has installed a1atoaated products in environments which are below freuina tempentuies. 
The AGV can vork continuously, interfacin1 vitb other production processes vitnout any 
interruptions. AGV• are becomins part and parcel of factory aut°"'tion. Hyster suamarises 
their attractions thus: 

Pl.Ct 

Productivity is boosted as lt.GVs brine material to the ri&ht production area at the 
riaht tiae, releaain1 other machinery and manpower. 

Co•ts are cut, 1ince stock and vork-in-pro1reu ia reduced. AGVs are claiaed cc 
siaplify production scheduling and inventory, for an AGV aystn enables aau1ers to 
control materials tranaportation in •real tiae'. 

- ACY• ean fora part of a flexible unufacturin1 aystn. • • • (Technolou Inland, 
Octobe:- 198S.) 

The role of pro1r• ... ble logic controllers (PLCs) increases daily in indu•try as 
companies, throu1h their aana1crs and ena~neer• scru11le to be aor• efficient and coapetitive 
in the face of ris\n1 costs. In this continuou• race, Pt.Cs cut the cost of control 'yst .. s; 
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replace c::iunten, ti•r•. relays. t!le associated internal bard vired it_. in control 
cabinets; and reduce t~• dovn to ... n coapact units. lbey are also capable of a wny vicle 
range of functions aigital, an&loS'Mo YalYe positioa, d'f'm timer, etc.), tileJ can be 
relatiwely eHily re;>roar.._d - no need to rewire cabinets and cbaqe harclvan - and they 
1i._ a liaitless possibility of plant vicle expansion, so that better control, lover cost. and 
1reater flEribility can be acbiewecl proaressiYely. 

AJ11 ca.pany in the proceH fielcl - indeed anyoae vbo -ke• or uH• aaclliDH biger than 
a fev horsepower - .ust seriously ea .. ine tbe use of th••• new tools. With their basically 
siaple architecture, usinc l/O moclulH to comaect to tbe plant encl the PLC brain, allcl a 
proar...er siailar to a pocket c•lculator to enter the procr .... tbese •1•t- siYe instant 
and fleaible control to the plot comaectecl to tlMa. 

The d(:Yelopment of tbe i'roar~ble CLcaic) Controller caa be rezarclu as a replac: ... nt 
of sa.e fon1er •1•teas, but vitb a whole raqe of aev possibilities. It ia aclwaocin1 the 
scope of tbe olcl, and creating nev opportunities in industrial eqineeriq that seea co 
ir.rease H each oev range of proclucts is released. Juat what is a pro11.-.ble logic 
controller? 'Procr-ble' is used in the general computer aeaninc of the vorcl. It also 
include• the pc·Hibility of frequen: cbaqes in a pro~-. if so desired. 'Losic' also comes 
from the clJallU:e~ vorld ... used in the electronic circuits of tu PLC Cit cba:ices the 
abbreviation to PLC, and -ke• it clistiquishable fraa PC fer Personal Collputer. Most 
•nufacturers. hovewer, leawe the "loaic' out of oe n-). 'Controller' hardly needs a 
definition, since a PLC can be used to control almD•t any fuaction in a plant, once a sicnal 
~s fed frG11 the plant itea to a terainal in the PLC. 

As vell •• ex .. ininc vhicb one of the wast ranee of Pl.Cs vill be most suitable for bis 
or her requirements, a first time user aust r....tier that each i~ec of plant vill have to 
produce a sisnal accepL•ble to the PLC. All it•• bawe t:) be fitted vitb a traasclucer, to 
convert valwe aovement, pressure, temperature, and •DJ of a host of plant readins•. to a 
digital or analosu• sicnal for transaission to the PLC and to receive the O\ltputs. 
CTechnolo17 Ireland, October 1985.) 

Deciphering Millvide M&naaaent Systeu 

Millvide automation, aillvide control, and aillvicle iaforaation syst ... vere &llODI tne 
•jor topics discussed at Pulp and Paper Automation 85, sponsored by Southern Pulp and Paper, 
May 21-23, 1985. "The aajor drivin1 force behind aillvide syst... hH been the need to 
iapr~ve productiwity and increase profitability," said Jack loss, aarketiq aaaa1er 0 pulp aod 
paper industry, Process Managements S7stns Div •• Boneyvdl, Inc. To aaxiaize productivity 
and profitability, lloH said ailb should coabine aicroproceHol'-based and computer-based 
~l'OCHS a&na&eMftt vith business aanacement syst.... lloss e:splained that inte1rated •ill 
aanacement provides the costs of producinc a ton of product and breaks those costs dovn into 
individual coaponents. "Operators and supervisors can therefore control efficiencies and 
costs, rather than flov•. teaperatures, a:ad pressures," he added. 

lo•• sees three obstacles to an intesrated aillvicle aanase.ent prosraa; the challenae 
of tyinc tocether different •J•teas; the difficulty of shovins an adequate 
retum-on-invest•nt (IOI) fol' automated syst ... ; and the lack of developaent of applied 
softvare to •et caaples aanufacturins probleas. lnte1ratin1 systeas of procn-ble logic 
contrcllel's, •illvide infoiwation systeas, supervi•ory pl'ocess systeas. and EDP business 
Cnlll'Uter systeas is a fol'aidable task. ~fforts to ••t this challense are cominc in the for• 
of •illvide architecture, the u'\iVer•al vindov concept. and a faaily of satevay 
interconnects, koss said. lloss belit!ve•. that control systea vendors sho.alcl vorlt vith aills 
to establish a lons-rance. aillvid;: plan that projects a sound 101. "Justification of 
individual pl'ojects should consider t~e project's role in this lonrranse plan, H vell u 
short-tera retums," lou said. Finslly, althoush control syst... lend theaselves to a 
packased approach, softvare l'equir ... nts of millvide automation are con•iderably more 
c0111plex. Vendors aust vorlt more closely vith aill personnel to custoaize their sysc ... to 
•ills' needs. 

"The 1rancliose approach to aillvide autoaatio11 vill be a failure," Dean 1orseth, 
airector of pulp and paper marltetin1, Measurex Corp., said. lie advised ail!• to think b~1. 
but start ... 11, usins a moclular buildina block approach. ••• (Paper Trade Journal, 
Aupst 1985.) 

Nev dyehouse coaputer-control systec 

The syscn, developed by the Melbourne-bHed c•p•~Y Industrial Computer Sysc .. s Pty 
Ltd. CICS) in association vith the CSIIO Division of Textila Industry, has been installed in 
the Division'• textile •ill in Geelon1. Auto.ated sy1tee1 for the control of dyeinc ••chine• 

I II 11111 II I I 11111 Ill 11 



- 11 -

are DOV an eaaenr:ial feature of .odern dyebouaea, offerin1 improved production. reduced 
ene~ coaaumpr:ion, easier reproduction of alladH and opti- use of dye& and cl:eaicals. 'Ihe 
new ayatea offer• flezibility at lea~t equal to those ~urrently a•ailable c~rcially. It 
is capable of 1tro•~diq aaltiple -chine control simultaneously. and is ezpectec! to have 
al'Plicatioas for process control in other sectors of aanufa~turiq. e.1. batching and aizing. 
cheaical proce••••. flow control ancl speed cOl!trol. 

In re:ent years. se•eral hi&bly sophisticated syat ... capab!e of controlling coap~ete 
d~houses froa a single c~Dcl point have been aarketed vorldvide. The ICS/CSIRO systea is 
the first Australian systea developed for industrial clyebouaes. • • (CSIRO Revs.) 

CAE for footvear CC!!!p!DV 

A COllDuter-aiclecl enaineerina systea enables an athletic footwear caapany•s research and 
cle•elopment teaa to clesip end -nufacture ite product in-house in a 90re precise. quicker 
and 80re secretive approach than previou~ly used. tile Research and Developaent Lab of Nike. 
Exeter. llR, USA turned to a CG9'\)Uter-aiclecl en1i~erin1 systea in 1978 to desicn its running 
shr.e aiclsole and outsole designs. tile company officials vere looking for vays to &et as aucn 
of the work clone in-house as possible and to enhaace the company's hi&n-tecb iaa1e. 

tile RU> ~nit uses the CAD/CAii systea for aiclsole and o~tsole 110ld aesi&n and 
aanufacture. 'Ihe aiclsole is the portion of lhe s:>le unit vbich provides c.aahionina and 
protection, vhile tile outaole is the bottoa of the shoe which ca.es in contact vito the 
grouncl. the clesian and aanufacture process starts vit!a a conceptual dravin& froa an in-house 
clesianer in Exeter. tile R'I> unit then creates a fully detailed draviq on the computer 
display screen in 2-D or 3-D. Once the clesizner ha• approftcl it, the enainaers arade the 
shoe u11 or clovn for the various sizes. Enaineers at Nike have the ortion of using a standard 
size of nine as a starting point, and scaliq, or p-acliq, froa there. Shrinking or 
nretchiq the desian is clone autoaatically by the computer, vbile the coaplicatecl task of 
aclcliq waffles (rub\;er irids on the bottoa of the shoe for traction) is accomplished 
interactively. When the cle•ianer is finished and the aeoaetry of a part has been determined, 
the enaineer calculates all the stop• and curves, and creates a file of the aanufacturing 
data. the complete file containina instructions telliq the tool vhere to c:ut ia then 
transferred, either by loadina o~to the aeaory of a connectin1 terminal, or by punchinc onto 
pa-per ta-pe, to the aillin1 aachine• located three floors below the clesian center. 

nte base.eat of the Ezeter facility is devoted to 80ld .. nu~acturin1. thus keeping the 
aidsole and outsole clesicn-to-aanufactu=e cycle in-house. Ezeter has three aillinr machines 
which take the instructions froa the completed files and duplicate the tool 110tions. The 
computer aenerate• all the tool locations to cut a particular piece. If a new aold needs to 
be aacle, the procraa is already in place, savinc tiae and aoney. Before autoaation, Nike's 
clesian process vas si.ailar to that of aost shoe coapanies. Soaeooe frOll Nike would take a 
detai:ecl drawing froa the en1ineer, subait it to an outside aold shop and wait several days 
for the shop to cut the aold. Any chances in the clesicn had co be ~one by hand and then sent 
back to the aolcl shop. (Reprinted vitb peraiuion froa Industrial E9ineerin1 aa1aune, 
Deceaber 1984, Copyricht Institute of Industrial Ensineets, 2S Tec:hnolocy Park/Atlanta, 
Norcrosa, CA 30092, USA.) 

Technolo17 enter• European jurisprudence and leaislation 

Interestin& cel ... tics sysr: ... for the filin& of data that concern both the juridical 
and leaislatiYe activitiH of individual countries and sets of cules or sentences of an 
international nature are bein1 fora.cl in numerous European countries. France has set up a 
number of databases in vbich all of the country' a lava and ainisterial directives, a• well as 
the relative jurisprudence, are bein& filed. Industrial and labour rela:ions, aho of an 
international nature, are beina stored in a file c:allecl "Labour", a giant file which contain• 
all the data relative to the jurisprudence of the caa.1ation and constitution.al courts, as 
well as internal lava of a financial nature. lel&iua ha• undertaken an interestin& proce•• 
of data filin1 concernin& not only the doctrine, the juriaprudence and the laws and 
... nchlcnt• of the countTy, but with a Yiew to the .. diutrtena fuLure, haa created clataba••• 
on international bankruptcy law, on lava concernin& food aclditivH and on the le&al and 
doctrinal literature of n1119erous European countriea. lt ha• aacle provi•ion, a• well, for the 
filing of lava pasaed by the !uro,,ean Parli .. nt. Abo Gre1 t lritain and Iretand have 
constituted databasH that uinly involve the countTy' • le1islation. Th• for.er has, in 
addition, 1iven the green light to a Patlaw file that collects international leaialation on 
patents, copyriaht• and unfair competition. 

Italy, as early as 1973, founded an Electronic Docueentatioa Centre (C&D) of tnc •upr ... 
court of cauation. the •Y•ta, called Ital1iure, ia coa1ideratioa of iu connection on a 
national scale to over a thousand terminals, vboH nmb•r will •hortly be iacreaaed Dy SOO 
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units, presently anaw.rs 4,000 queries daily. Access is possible to the database ty lavyers, 
-aistrates, universities, financial traders and citizens vho vane to consult ser.cences, :ax 
lava and reculations which, in soae cases 10 back as far as 1940. lhe file also contains the 
1IOSt important sentences by the cou~t of j~stice of the European com.unity as well as those 
by the Court ~f Auditors and the Council of State, as vell as Ital11n and foreign 
publications that concern j~rispnadence and an overviev of national labour c~Qtracts. Also 
documentation of & juridical nature on ecoloay bas been filed. We reca! l that tt:.e 
Argentinian 1ovenment bas utilized the Italaiure syst-, adapting the i:elative softvare, 
thanks to active collaboration of the Inter1oven111ental Bureau for lnfor9at~cs (IBI) and to 
the operatina needs inherent in the constitution of its own le1i1lative file. (Bulletin III 
!!!!!_, 2 September 1985.) 

EXMrt calls for ai help to beat cri.Jle 

A leading police •xpert has called for the use of artificial inte!liaence Cai) systems 
for solving criaes. Barrie Irviaa, director of the Police Foundation, said that pc-lice 
COllpUters already in use did not .eke a detective's vork any easier. 'Piles of comput~r 
infor.ati~n output land or. inspec~rs' desks every day but they do not provide any answers 
just pose 110re questions. l~e average system can do only marginally quicker what people used 
to do by hand.' Be added that ai or expert systeas could be used t<- help the police reach 
the right conclusions a~ouc a caae. 'With current advances in the field of ai it shouid be 
possible for a system to be mochlled on a top CID experts,' Irving com1ented. 'Some years 
ago there vas a serious ai1ca~ia1e of justice vhen three boys vere convicted of aurdering a 
-le prostitute,' be said. 'the detectives concerned drev the vrong conclusions froa the 
evidence. lhe subsequent uquiry sbowed that this could have been avoided if a database 
could be assembled on kDlnlQ cases oi strangulation.' Irvin& stressed that expert aysteaa for 
the police vere being held back because of tbe force' a 'natural suspicion' about the 
effectiveness of the ca11puter1. CCo!puting the Newspaper, 17 June 1985.) 

Expert Systems For Hire 

For no.l-standard as well as for complex probleas, engineers frequently have to seek an 
expert's advice. But in developing countrie•, expert advice for unique engineering •coblems 
lies mile• and, often, 110nth1 avay. Today developments in artificial intelligence proaise to 
bridae the distance. By creatin& co.puter _progr-• that provide portable expertise to 
engineers (or, in the future, to financial planners, accountants, aanagers, etc.); artificial 
intelligence will shortly be able to solve thorny problems anywhere. Dubbed 'expert 
•vstems', these nev progr ... work by focusing experiential knowledge culled froa experts but 
without an expert having to be present. And along with portability, they have the potential 
to ~•ise the lc•cl uf performance of even n~n-apecialists, to avoid the problems associated 
with inexperience and even to educate students. 'lbe key element of these new systems is 
knowledge. 'lbeir knowledge-base stores rules of thumb, facts, models and a general knowledge 
about a class of p:-obleaa collected froa huun experts. With only a general control 
strategy, expert systems solve each problem uniquely and in their approach replicate aspects 
of human think in& which other computer progr•s cannot atteapt. It was only recectly, 
however, vith the increase in rover of aicrocoaputers that it has become possible for expert 
1ystewa1 to penetrate environments less sophisticated than the university or corporate 
office. Nov the specialist'• state-of-the-art knowledge can be brought to an engineer 
t.he:-ever he aay be. 

ln the Civil Engineerin& Depart1'tnt of KIT, one exper: system for personal computers has 
alnady been written. Entitled RECONl (Reinforced Concrete), it vu mad& in &ASIC for the 
IBM PC by Professor Jerome Connor and his staff r.o verify che desi1n of reintorced concrete 
beaas. P.ECONl is only the firH of a propoted series. Other application areas, su::n as a 
stress analysis tutor, are bein1 considered for development. Th~ project intends co develop 
a stock of portable coap~ter, expert ayateaa that will solve ~•al civil engineerin1 probleas 
by very aiaple •eana and thus, thou1h aore powerful, be as accessible as an en1ineerin1 
handbook on a snelf. When the library is c:oapletc., technolo1ist1 will have a body of 
powerful, expert knowleda• vaitin1 to solve specific: civil engineering probl.., wherever ana 
whenever the need aria••· (~hnolo1y and DeveloP!!nt, HIT, Su..er 1985) 

Informatics and fashion 

Internacional talks vere held in Parh on "the nev technoloaiu and fashion". 
tluianera, clothina unufaccurera and suppliers of co.puteri&ed equipment aet at 
round-cables, conferences and equip111enc exhibitions. mere i1 an avarene11 chat the computer 
will also revolutionize the fashion world. Software •nd speci•li&ed equi.,..nt .. ke ic 
pouible for the a:othts who cnate style co function 1 ike profeuionala of the textile 
industry, careful of che needs of production. To keep designs in an external aeeory and then 
add vadaciona the next season, loweu th• coat price of acylea. To conceive iaa1e1 
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generated by co.puter and utilize the• later in fabrics renevs the decorative .otih and 
fbisiles vith the practice of cyclically taking the s.- aoti!s as has been done for t..o 
hundred years. To drav fo'l"'8$ and .. ke corrections on the screen shortens the long dialo1ue, 
around sketches, that desig~era and industrialists hold vh~· creating a collection. 
three-dimensional coaputer-~ssisted de~igning, developed by French university researchers and 
industrialists. make it possible conveniently to display various positions and aatOll&tically 
to generate patterns. iilhat is aore, a prototype aay be obtained if the connection is .ade to 
rn auto.iatic production line. (~le~in tal Press, No. 42, 5 August 1985.) 

Co!puterized anatOllY and psvchoanalysis 

An American firm bas~d in Dallas (Texas) is presently testing a series of prograas that 
will .. a it possible to esrabl ish the origins of a number cf tne 110st c~n neuroses as 
well as to suggest the rebtive diagnoses. This is taking place vbile, in London, a laser 
videodisk syste• is being developed vhich vill .. ke it possible for aedical students to carry 
out anatCJllY experiaents in the absence of DQtural subjects. 

'nle latter system is constituted Dy a laser disk, a keyboard and a video screen. About 
fifty prograas for the videodisk are being iapleaented. Tney provide a wide choice of study 
courses to follow at their various levels. It vill be possible for every student to advance 
through his :>rogn.s, skipping the anallsis of subjects already faailiar or ot little 
interest. Moreover the possibility of displaying, of moving, and of checking the images of 
organs or of tissues being examined could provide a stimulus fo~ students obtaining little 
ft1Cti9ation fro• analyses on real subjects. It has also been pointed out that it vill be 
possible widely to apply such methods in areas, e.g. developing countcies, v~ere the 
infrastructures necessary for anatomical expe~i•ents are in short supply. 

Until now the use of the comi>uter in th• phychoanalysis field had been liaited to the 
exmaination of the results of diagnostic tests. But from nov on, they will be utilized also 
to ascertain patients' personality characteristics through quizzes and questions prepared and 
evaluated by the self saw. computer. The numerous tests run have revealed a number of 
iwportant advantages of the computer over the analyst. First of all its anonymity - the 
scrup".Jlousness and the absence of criticism guaranteed encourage ;uny patients to total 
sincerity and a :omplete trust in the machine. After a series of tests and questions, the 
?atient is given a diagno1is and relative therapy. Of course the ill persons are followed up 
by doctors and their progress evaluated until tocal rehabilitation. (Bulletin lBI Press, 
No. 46, 21 Septeaber 1985.} 

'nle deaf computer is beainning to hear 

IaK has just launched a prc-totype :>f a system that identitiu and vrites vitn 954 
accuracy the series of spoken phrases which use a pr~viously established vocabulary of up to 
5,000 word•. A start has thus been made in solving with limitations the difficult problem of 
the 11Ultifora strncture of spo~en inforaation, with ma,1y words articulated and affected at 
the beginning or end, as well as wide pronunciation variations. 

'nle product, prepared to facilitate and control of informatics systems witn spoken 
input, takes many siaultaneous phonetic factors into account, beginning with a first 
probabilistic identification of the flov of sounds, sampled every 5 ten-thousands of a 
second, against a set of phonetic samples from the same s;>eaker, which the latter has 
introduced into the computer earlier by slowly reading a long standard text. 'nlis learning 
11ystem resembles the prac:tic:e o! guiding the arms of a robot the first tiae through their 
trajectory, at the hand of expe~ts, thereby introducing the data without having to calculate 
them. 'nlis svstem is not then based on unknown phonetic: or physiological rule• regarding the 
production and comprehension of speech. This characteristic: of the "black box" will make 
oossible a great many applications, beginning with the direct dictation of mail. the broad 
dialogue with uchinH or the final overcoming of deafness •••• (Bulletin Ill Press, No. 45, 
2 September 1985) 

lnfonaatics and ~he blind 

Versabraille appeared on the market in 1981. After two years of circulation in a closed 
circuit, the apparatus manufactured by th~ American firm Telesensory has found its place in a 
program developed by ln1titut Nazareth et Louis Braille of Montreal (the regional centre ior 
the rehabilitation of the blind). VerHbraille offen the unseeing the support• they need 
most to carry on their studies or their occupations. 

Vevsabraille P2D is 
cassette system is able 
comprises a keypad with 7 

an intelliaent terminal which stores and proce11e1 data. lts 
to record up to 400,000 characters in Braille. Versaoraille 
keys repruenting the conventional Braille typevTiter keyboard -
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eleven function keys .. lte possible the text aearc:b and location opu:ationr. Moreover, a 
touc:h-page .. rked with raised points reproduces the Braille syabcls anc serves bot~ to enter 
and to r~trieve data. 'Ibis page, fanc:tfoning like a screen, al.lows c.ne fixing of twenty 
characters at a time. Veraa!lraille c:an be connected to any microco:np·.i•.er and allows two-ay 
-=~nication. tnterfacea -lte possible the transfer from In.:. ile to printed text and 
vice-versa. Some users com11Unic:ate via a aodea. 

Tiloae responsible for the program u~verthele•• acknowledge that what the blind aeed most 
is the possibility to have ac:c:eaa to databases and the diffusion of books by c:oaputer 
support, in the fac:e of the apparent indifference of ;;:0.oae vho invent software. As far as 
the potential .. rk~t the unseeing c:ould represent is concerned, the Institute is undertaking 
researct. studies to favour the social integratfo<: cf the unseeing by facilitating their 
access to education and eaplayment. (Bulietin IBI Press, No. ~), 12 August 1985.) 

~edic:al en-line directorv 

The .American Medical Association is c:o-OD«ratin" vith the federal Centres for disease 
control (CDC} and th!! John F. ltenuedy lnatitllt•. for Bandic:apped Olildren to create a bulletin 
board of disease alerts to be beaeed to doctors via Med/Mail, the electronic aessagini 
service of Mine: (GTE Telenet'• Medical Infor'-&tion Metvork}. CDC will supply infor.aation on 
recent develop•nta in diseases auc:h as AIDS and toxic shock aynlrome. Tne John F. Kennedy 
Institute vill supply a directory of resources for serving developiaentally disabled persons. 
This on-line directory, vbic:h c:an be acceaaed by geographic: region, includes name, address 
and photh! number of c:ontac:t person, as well as the service offered and toe payment systea. 
Further inforaation can be obtained fraa: Jane F. Coughlin, A9erican Medical Association, 
535 North Dearborn, Cbic:ago, IL 60610, USA. (ACCIS Mevsletter, 3 September 1985.) 

~ic:roa to survev nutrition 

To overcome tbe inadequacies of cot1ventional nutrition surveys, a Canadian aan-and-ife 
te .. of nutritionists has devised a progr ... e for use on portable ultra-aicrocoaputers. Such 
r.urveys vary widely in c:oaplexity and scope dependin& on the goals desired, the titchnical 
expertise available and as always, tbe financ:in~. Who wants the information revealed by a 
nutrition survey and vhy? In developing countries the planners in ministries of health 
nonaally have fo~r aajor aiaa: 

to determine the prevalence of protein energy malnutrition or other forms of 
salnutrition, and p~an or evaluate remedial pro1rA11111ea; 

to screen victims or determine rri~rity groups in need of food aid during famine or 
di•aster/refugee relief operations; 

to provide nutrition status information ar. a component of composite health 
surveillance or general development indicators; and 

to reveal the nutritio:t impact of traditional practices er of changes in such customs 
as a result of planned or inadvertent •ocial change. 

For aany nutrition aurve1 purposes, anthropomer.ric meaa.areaents of young children, 
particularly vei1ht and height, are often the uin or only ao .. rce of data. Such data, wnen 
compared vith aae-apecific growth standards, are used to determine the nutrition status oi 
the surveyed popul•tion. 

In addition to obvious, ever present logistical and economic constraints, two 
inadequacies of conventional nutrition survey Mt:todologies are consistently evident. The 
time elapsed between the initial visit of the survey :eam and the report of survey results to 
national authorities c:an rans• from months to years, particularly if the data are analysed 
outside the country. Delays in r ... dial ~roar ..... planning and action are then inevitable. 
In addition, it i• usually not feasible to provide an accurate situation analysis on-site. 
This tends to li•it the pouibility of profitin1 from local k.novledse about causes of the 
current nutrition 1tatua; precludes S:Jrvey workers from aaking further enquiries based on 
locally acquired knowledge; and limits the tea•' a ability to make intra-di1trict/regional 
COlllJ»ariaona and provide preliminary reports :o district or regional authorities. nte advent 
of electronic: calculators, computers as such, and vall chart• has not solved th••• problems. 
Batte~ or aolar-l'overed calc:ulatour require unual equation input vhic:h is tiM consu•ing 
during data collect.ion, prone to error and di1tract1 the operator from observing the child 
being •uured. 'n\e on-site calculation of a c"'9l1osite analysis reaains relatively ti• 
contuming. Thia time .. ·,,uld be better 1pent getting to knov the locals and di1.:uuing the 
situation analysis, if it were already available. 
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ra.;>uters have, of ~ourae. greatly facilitated in-country data analysis. but where they 
require ir:d or generated electricity th~y cannot operate in non-electrified villages. 

Wall charts. while useful for scn~ning purposes and of lov cost. do not provide a 
c~site analysis and are subject to iaprecision. 

To overcome these difficulties ltripps and Harrison developed the Nut-risur progrume in 
1983-84 and field-tested it in Laos. Its advantages are th4t: 

weight-for-age. height-for-age and weight-for-height analy:oea for each cnild are 
deter.ined instantly upon in~ut of the aeasurements, are a~ovn on-screen and ~rinted; 

coap.>site analysis of these three standard parameters in standa1·d age groupings for 
the co.pleted saaple is produced in five ainutes and printed in aulticopies; 

data may be printed and stored on aicrocassettes and autoaatically file-coded; and 

a maximum single sample size of 100 children aged 0-~0 aonths is possible. 

'The speed vi th vbich a co.plete analysis of the ~hild' a nutritional status is aade 
available to the researcher is a aajor advantage of the systea. lt vas found that it took 
only five minutes after the collection of the data in the field for a complete breakdown of 
the chiid's nutritional characteristics to be displayed. Another is that critical cases of 
malnutrition can be attended to at once. (DevelQpment Forua, October 1985.) 

~onitoring desertification 

A c0110uter-based model for the creation of aaps shoving t~e status, rates and risks nf 
desertifi~ation has been successfully tested. nte 110del, which describes desertification as 
e function of a nuaber of ecological, social and econoaic variables. uses Landsac ii84. 0 ery and 
digi:al data as a primary source of infoniatioo. Al 1 input data is registered to suit'lble 
map projections and integrated int~ a geographical inforaation database for further 
processing. nte systea outputs maps with an acceptable degree of accuracy and has the 
advantage of being more rapid than traditional asaessaent methods. 

It is expected that the system can be used to asaesa the iapact of aan and climate on 
the ecologically vulnerable arid and semi-arid areas of Africa. r~e preliminary studies for 
the project covered several areas in the Sudan, Kenya and Tunisia. The model has been 
developed by several Swedish government agencies in co-operation vith tht: University of 
Khartoua, Sudan. (Bulletin IBI Press, No. 53, 2l October 19d5.) 

Biosensors 

In the vake of the biotechnolosy revolution, scientists ano engineers are increasinsly 
avare of the advantases of allyins bio-syateas vitb other, compatible technolosies. ~ne 
emergins nev area is what's broadly described as bioelectronics. This involves exploitir;g 
biolosical systeaa by couplins them to electronic devices. The moat sisnificant of these are 
biosensors. These may have as iaportant an iapact on analytical •ethods and techniq~es over 
the next decade aa the other biotechnolosical processes will have on chemical manufacture. 

Biosensors are one of the three major bioequipaent srovth areas identified by the US 
or1anisation. Creative Stratesies International. The couplins of electrochemical devices to 
biotechnology offers a very exciting future especially to countries whose research capability 
is limited. The development work involved in producing specific devices would suit s .. 11 
laboratories or rese1trch croups · ... crking in close co-operation, and priaarily involved in 
process research oriented towards other areas of biotechnology. 

To SOiie extent, the nev microbial sensors described in this article could be considered 
as a miniature fermenter fr.na • ruearch/theoretical point of view at least. For exaaple, 
the basic inforwation required for biosensor desisn, usins iaDObilised cell• or ti1sue, (that 
is, usin1 technique• involvins the physical confinement or localisation of the calls) is no 
different to that required for other process development• (proc!uct formation, for instance), 
especially in such technical areas as .... transfer and metabolic resulat ion witnin tne 
matrix. The development of biosenson 1-.ems to have an unlimited poo;ential in process 
:ontrol, and will probably be an intesral part of the process desi1n of the future. 

First, why have biosensors been developed, and what advanta1es have tney over 
conventional technolo1ies? Deten1inin1 specific ch .. ical coapoullGs in multi-coaponent 
liquids (for example, biolosical fluids, microbial culture• and so on) is a coaplex operation 
which often requires coar-licaud purification procedures. the .. factors lia1; the scope of 
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carrent aalytical •thoda, and impose •••ere restriction• in areas vbere in-1;;.ne p•·oce•• 
monitorina is advanta1eoua. 

The areas constrained b• these restrictions 
eDYirOftlefttal hazard or pollution evaluation, the use o{ 
physA.olol!-ical reapoasea to medical treat•nt. All 
develo1111RDt• in bio-electronica •••• 

include fer11entation processes, 
artifical or1an• or even evaluatin1 
these areas vould benefit from 

Particular uses for th~•• nev analytical tools h~Ye to be inveati1ated. lioaeii.ors are 
specific sensors. and consequently a 1iven aystea u unlikely to have a vide ran1e of 
applications. However, the versatility of the basic principle• vill allow a raqe of 
adaptations to cover diverse applications. lut each application will probably ha•e a 
dedicated sensor. A n.-ber of reports describe the performance of bioaenaors. One study 
shows hov •icrobial electrodes are applied to analyse effluent from a fen1entation factory. 
The concentration determined by the •icrobial electrode• a1raed well vith that established by 
conventional •thods. Another study claims that a microbial sensor desiped to determine 
methane vaa able to detect conce~trations approximately 10 time• lover t~n those detected by 
gas chro11&tography. A further report demonstrated that the reaponae of a research grour' s 
bacterial elfl!ctrode vaa linear beteen 10-4 and 3 :ii: 10-J M histidine, while ano,i.er 
experi•nt demonstrated a response to concentrations of 1lut .. ine as lov as 2 :ii: 10-' K. 
Phosphate concentrations as low as 8 lllM have been detected vith a pbotomicrobial sensor for 
the selective determination of phosphate, and an aspartame aicrobial sensor ~etected 

concentratic4s as lov as 7 x 10-5 ~ aaparta11e. 

'nlus there is little doubt but that •icrobial sensors can be extremely sensitive to very 
low con.;:entrationa of chemicals. Interferences introduced or induced by compounds other tnan 
those tor which the electrode vaa developed can occur •••• 

The feasibility of a aicrobial sensor bas only besun to be shown at laboratory level. 
1.,1.-enting the b~~ic infor11ation to desi1n a syst .. vbicb will be ca.11ercially acceptable 
is a mc:h more complex operation. First, the .. rtet potitntial for the device must be 
exnined. Indeed the need or requirement .. Y have to be 1enerated throu1h education. 
Success vill depend on the bioaenaor >eing perceived as more accurate, .ore specific, easier. 
faster or cheaper than alternativ~s. 

Over the next decade th~re vill be exc1t1D1 advances in electrochemical sens~rs. These 
vill include develop11ents in ion selective electrodes CISEs). Developmants such as 
chnically sensitive field effect transistors (CBEMFETs) for in vivo •onitoring, 
ion-selective field effect transi•t~rs (lSFETs) as vell as coated wire electrodes (CWE) are 
on the cards. Advances vill also occur in other directions. based on the fact :hat sensor 
specificity derives fr011 the !>iological react~on. !his has been shown by systems baaed on 
affinity binding called bio-affinity sensou, and also immuno-sensing systeas witt. 
electl'ochaical detectors in which antibody-antisen complexation tl'i1gus the release of an 
electro-active a&l'ket'. Cly DI'. Aiden J. McLaughlin. Depart .. nt of lndustt'ial Kicrobiolo1y, 
University College Dublin. reprinted fro• Technology ll'eland, October 1985.) 

Grolier puts an entire encycloeedia on disk 

An entire 9 •illion word encyclopedia has been placed on a compatt optical disk by 
Gt'olier Electronic Publiahin1 and can be acceued by meat personal cor;.uters. Ute rs can 
search for a particular subject or word or a 1roup of wot"ds in the Acadnic AMrican 
Encycbpedia in leu than five seconds. Thie can be done usins an IIK PC o:- compatible 
aicrocoaputer or the Atari 520 ST linked to any .. nufacturer' s CT-ROM disk drive, in an 
adapted audio optical player sys:n. Grolier will be sellin1 the new product for 5199 
through computer retail outlets in the US frOll October 1985. (Co•putin1 The Newspaper, 
27 June 1985.) 

The al't of l!l&pt!!king becomes a science 

A aap of a town that sivaa details not only of the layout of houses but who lives in 
thea and the position of the water pipe• underneath would stretch to ita li•its conventional 
11&pmakin1 technoloay. So a C011pany in Ca•brid&• (Ult) turn•~ to the computer in an effort to 
create aao1 that can contain a wealth of written info'9ation as vell aa diasr ... tic detail. 
Ap,lied Reseal'ch of Caabridse c ... up vith a ayatn chat it hopes to •ell to bodies auch aa 
local authorities which want a modern vay of ~ainin1 ace••• to th• huge amount of 
buildins-related data that they aay already store in different archives. The company's first 
aale vas a £500,000 syat ... baaed on 'even Tektronix terminal• and a Prime computer, 
installed st the Wallinsform offices of South Oxfordshire District Council. With a keyboard, 
people in th~ council'• planning depart .. nt can call up froa a ..-ory a .. P of • apecifi= 
part of the di"rict. Together with this, they can obtain written infonution about, for 
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instance. draiaa,e pipes or applicatioaa for aev buildina• that ai&ht affect specific: houses 
in the area. Applied leaearch, wic:h ~a• annual sale• of about Ua and is in the proceH of 
beina ac:quired by McDoanell Douala•. the U.S. aerospace aiant. ha• so~d sillilar syat-• to 
the GoYeniaent' • Ordnance Survey in Southa.pton and co Che Svindon-l»aaed Wacer leaearc:b 
Centre, a body ~d by lrit:ain'• water industry. (Financial Tiaes, 18 April 1985) 

Sandia deli•ers 10.000 silicon chips for Galileo 

Sandia National Laboratories has coapleted delivery of aore than 10,000 
radiatiaa-resiscant silicoo chio• for MASA'• Project Galileo fli1ht to Jupiter scheduled for 
launch in ltay 1986. The chips - aicropro.~esaors, aeaories and cuatoa intearated circuits -
were turned out at: DOE'• Center for ladiation-ll&rdened Microelectronic• (CIUI) at Sandia Labs 
and deli•ered to che Jet Propulsion Laboratory (JPL) at Pasadena, co.. Tne chips are designed 
to operate in the severe radiation environaent the spacecraft will encounter first durin1 its 
390 aill-ion aile, 2-year trip, and then after it reaches Ju~iter'• ataoapbere. 

ladhtion hardening, a proceu perfected durin& the past 15 yean at Sandia, involves 
fabricating component• in extremely clean surroundings and cbeaically and p3ysically altering 
their electronic structure so that the degrading effecu ~f radiation on the chips are 
slowed. The chips must withstand a total dose exposure of 50,000 rads of radiation. 
(DOE Thi• Month, July 1985),.....-----------------------

!~atamation. 15 June 1985) 

• • • • • 
The follovin1 is a contribution received frOll a reader of the Microelectronics Monitor 

in India, in answer to our requ .. t for nevs froa developin1 countri1ts. Since one of the 
asoects of UNIDO's work is to strensthen local capabilities and eucouraa• applications suited 
to developin1 country envirOlllleftt, we are publishin& the follovin& descri~tion of a PC syatea 
for water trHt•nt plant control includin& chnicals re1e1\eration cycle. Siailar 
contributions fr011 developin& countries are velc:oae. We would lik• to eaphasise, however. 
that •ntion of a fira or equipMnt does not imply endorsnenc by lltllDO. 

inclian fira specializes in aic:roproc:essor sxst .. s in veter treat .. nt plants 

Water treat.ant plane processes constitute a lar1e ~Ullbcr of sequential operations, eac:n 
o.,eracion here referred co •• • step of pre-dcce~iaed time duration, dur~n& vnicn 
pre-deteniud cOllbinations of valves are opened/c:loHd and • nuaber of puaps svnc:ned 
on/off. The c:oaplex sequenc:in1 1 ci•in1, and c:Ollbinational 101ic: control fuactions tnat are 
thus required are best handled by th• nev 1eneration of •icroprocesaor-baaed control systeaa 
which are known as Pro1r_.ble Loaic Controllers (PLCa) or just PC•. PCs imply • wider 
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range of progr .... bh control functions. not just those related to ua1nc. aequencina and 
coabination logic. SYSTECH offers sophisticated. reliable PC systems for industrial 
applications. of vhicb water treac.ent plant control is but one application. 

If ve consider the case of a cheai.:al fertilizer p!.ant. the boiler feed uke-up 4ater 
vill nor.ally be deaineralized at the rate of 100 cubi~ 11etres per hour. the plant consists 
of tvo or three chains of the following vessels: pressure sand filters; activated carbon 
filters; cation exchangers; anion exchangers; and aixed bed exchangers. 

Deuending on the quality of the water to be treated. there aay be both weak and strong 
aci~ cations in series followed by veak and stron1 base anion in series. In some plants, a 
battery of !>ase exchange softeners for providing the cooling water aake-up requirement, is 
also included. Most of these plants have an 18 to 20 hours treat11ent c-ycle, followed by • 
re~eneration cycle. which again is followed by a treataent cycle. A regeneration cycle is 
again a sequence of ti•d steps. In each step a nuaber of valves open or clo• . so as to 
direct the flow of water ant cheaicals to the main exchanger vessels from th.~ feeder 
vessels. Simultaneously a maber of pumps and blowers start (or a fixed time, in a 
particular sequence during the regeneration process. All these vessels nave their separate 
sequence of regeneration with cheaicals, preceded by washing, and foll~ved by rinsing. 

1he PC here controls the entire ~rocess of regeneration of each of the vessels vbich are 
associated vith the water treatment plant. In one typical wa~er treatment plant there are ll 
such vessels, out of which fi1e ar"! pressure sand filters, and four each of activated carbon 
!ilters, cation exchanger, anion exchanger, and aixed bed exchanger. 'Ibere could De (defined 
by the process engineer) six or seven regeneration sequences for the independent excnange 
vessels. Out of these, ~ne or more may require to be executed at the saae time. Here the PC 
could decicie, depending on the input, which particular regeneration sequeace it nas to 
execute and for which vessels. 

Net; let us consider th"! situation wherein the chemicals used for water treatment are 
costly and the user does not wish t~ waste any. In this case the regenerate chemicals are 
passed from the exchanger to the other (after a nuaber of regenerations) to economize on the 
chemical consuaption. This leads to an increase in the number of process steps in a 
regeneration •equence: one independr.nt, and an~ther in conjunction vith some other 
exchanger. For saall-sized plants, having one or two vessels, the rezeneration sequence is 
usually done by relays in c~junction with electro-mechanical timers. 3ut even here SYSTECH 
microprocessor-based systems are competitive, and offer a number of operational ad7antages. 
For larger sized plants, where the nU111ber of vessels involved ~re more, and the sequence of 
regeneration could be complex, it is much simpler to use SY3TECH PC systems rather than 
rela~s. 

SYSTECH PCs as a11plied to the water treatment technology sim;>lify the entire process. 
!n a typical case, the PC scans the operator panel which is in the control room. Then, 
depending upon the status of the various switches which are set up by the operator, the 
controller (PC) selects the appropriate regeneratio1' sequence of that vessel. As said 
earlier, the regeneration process is a sequence of steps, where a ~Wiiber of valves open or 
clo .. so as to let in water and chemicals into the exchange vessel, so as to bring the vessel 
to its original strength. 

SYST!CH specializes in custom-engineered microprocessor-based 1y1te111 and offers total 
hardware-software package, back··up with coimiuioning and after-sales service support. For 
infonaation vrite to SYSTECH ?vc. Ltd., 12~/C Brabdvana, Upp. Kamala Nenru Park, 
Pun• - 411 004, India. 

SOFTWARE 

"lnce1rated" 1ofcva'l'e 

1he 1ofcvare industry is prone to fads and fashions. This year' 1 flavour has bee:i 
"integrated". The vo'l'd has been worked co death as much &t 1raphic1, uHr-friendly, and 
ocher words e111)lo•ed in peddling 1ofcvare have been vorked before it. lnce1ration is, like 
llOIC ca.puur buuvo'l'dl (viz "uHr friendly interface") an off-putting urw for the 
dazzlingly 1i11t:e truth that aoplications should vork together, even to the point of passing 
data bet"ilen independent pieces of software. 

Behind the rush to integrate lies a n.,, breed of user. The coaputer industry has been 
able to sell software on its own t•N• co the first-tiH user, but "once bitten, twice shy'· 
holds good. The people vho bouchc standalone •icros and struggled with ch .. knov about the 
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pitfalls of poor support 1 and getting "locked in" to ob10lete software. They are already 
vise to the issues, having been enthusiastic enoup to l~arn to progr- aocl i-rse 
the.selves in the technicalities. 

Anyone willing to travel that loop bas already bought, so nov the software vendors are 
faced vith a leas willing, and aore d..aodins new seoeration of first-tiae users, vhich vill 
not buy for tbe fun of it; they are only interested in solutions. Like tbe exacting 
second-tiae ullers, they expect software products to be vel! presented, vell doc-oted, 
attractively p11eka1ed 1 aad professionally supported. They expect tb.. to vorlt, as vell, 
which still, sadly, isn't to be taken for granted, tbousb -rltetins ilas iaproved ~nse!y. 
People are increasingly nervous about buyiq untried sometimes unfinished, products froa 
ca.panies which ai&ht disappear oweroisht. So the big companie:: are becoaing biuer (vbich 
nften slows dovo technological advance) and takiq a lar1er slice of the .. rket. 
Correspondingly the cost of developins software is 1reater1 and finas vitb ideas have to seek 
venture capital to carry tb~ through. 

Io fact, longer established companies are in a aach better position to weather the 
stora, because they have a vider base of interests. Many of the larger coapanies have done 
well out of t~e Alvey funding (E350m) vhich is Britain's anaver to Japan's Fifth Generation 
oroject. The Alvey projects so far se.ea to have little U...diate commercial spin-off. But 
thev are opening up nev ar~as of co-operation, and pushing forward such developments as 
expert syst .. s and IPSEs {Integrated Project Support Environment). The 1IOOd is all for 
sharing of resources, and companies seem at last to have jettisoned 'he "Not Invented Here" 
syndroae in favour of resource-sharing. 

In the middle of the urkf!t place there is another aoveaea·c fosteret! by the demand for 
0ortabilit~ ana • common basis for progr ... iog: the over-debated Unix operating system owned 
bv AT&T, and already backed ~ dozens of manufacturers. The hype surrouoclins Unix bas not 
helped the syste• establish itself as front-runner for the risins generation of multi-us1er 
svst•s. 

Some com.eot3ries on the subject have alig~ed Unix against single-user operating systems 
(CP/M and PC-DOS, KS-DOS) and even large-scale operating systems such as IBM's 'fflS/XA. Tnis 
is misleading and unhelp!ul; 1f Unix had any competitive target it was the standalone 
mini-computer .. rket, which has nov largely given its backins to the adoption of Unix as tne 
standard envirOmNnt. All that re .. ins is· for buyers to .. ke tile necessary endorsement oy 
buying multi-user systems; there is enough choice. But in effect there is a pregaant pause 
(possibly "stagnant" would be a better description) while the Unix aarketeers and IBM eye one 
another across a flock of potential customers. Attention has centred on Unix as the pivot in 
AT&T' s challecge to IBM's supremacy in the computer aarltet. The flock is wait ins to see 
whether IIM vill join the shepherds or turn wolf before it decides vhicn way to run; so far 
the company has paid lip-service but n~t put coaaercial clout into a aovement vilich can only 
benefit ATlT. For buyers the issu~ is clouded still further by the vay in which the 
com1Unications aarket is developing. However, in the US there are positive signs that the 
Unix operating system is beginning to fulfil its promise and is at last taking off. 

The transparency and translation tools which are appearing thick and f.Ht acccatuate 
3nother iHue. The software industry is now uture enough to carry on eno~u• weight of 
invest•nt in current and historical systems. Users siaply cannot afford to jettison that 
investment, so the speed at vhieh the technically possible and the desirable become 
coimercialh sensible has slowed. The sull inncwators go to the vall, while the giants 
adapt their ideas and survive. (Electronics Week~, 24 July 1985.) 

Necotiating Software Contracts 

As the cost and importance of software continues to escalate, 
recognizing the value of •ursuing agressive contract negotia:ions. 
healthy development, but it won't accomplish much unless users 
iaport&ftt and what strategies are effective at the nesotiating table. 

more and more users are 
Thia user activis111 :i.s a 
know which issues are 

The essential issues in a software contract vary from deal to deal, dependin& upon such 
factors as the source and nature of the software invo1ved. The s.ost basic factors include: 

whether the software is packaged, custOIJ, or a combination of the cvo; 

whether the software is an operating •Y•t .. or an application• pr~sr .. : 

whether the software is proven or nev; and 

whether the vendor is financially sound and experienc•d· 
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Despite these differencee, SOile key points should be considered in virtually any 
software agreement. Figure 2 provides an abbreviated checklist of tbe aore iaportant 
issues. Fiaure 3 deals vith ..,.t fre~uent cause• of failure in software transactions. 

Figure 2 
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FiJUH 3 

(Dat ... tion, 15 July 1985. Reprinted wicb per.issioo of DATAMATION .. &a&ine copyrignt 
by Technical Publishing Company, A. Dunn and Bradstreet Company - all right• reserved.) 

Software Protection 

A design teaa at ayerson Polytechnic&l Institute in Toronto, Canada, has developed a 
system that they claia will prevent unauthori&ed copyin& or use of software. The prototype 
device for the software authori&ation system (SAS) bas been developed at the Ryerson Centre 
for Industrial Development. The SAS systea c:oosist• of a ... 11 box. The user inserts a card 
with an author!&ation code chat is validated and aatched by a •i:ecial progra built into a 
single chip. !he aicroproceuor-bued systea ~r-.vent• a user frOll operatina a personal 
computer unleu he posseues a special authori&ation card (called the key) and inserts it 
into the lock correctly. There is a unique key for each pi.ece of software run on the 
machine. Becau•~ of the needs for multi-tasking and local area networks, a single lock can 
accept UlJ to 19 different keys. The prograa is "encrypted" into the :hip during 
manufacturing. 

A study released by the Association of Data Processing Service Organizations, based in 
Arlington, Virginia, USA estimates that peuonal COlalJuten uten illegally copy one ·1enion 
of software for every version sold. The study says this copying •aounted to a USS600 million 
loH for software companies in 1984 and S1.3 billi~n overall 1011 since 1981. (~ 
WeeklI, Vol. 13, No. 16, 17 April 1985.) 

IBM software 

IBM expects iu •oftvare ule11 to reach S31 bil by 1990, vs corporate revenue of 
SlOO bil. IBM PC ule1 totaled 54.3 bil in 1984, but PC software HlH accounted for only 
Sl50 mil. Of the 3,000• PC packages svailable, only 10% were llM'•· Thus far, corporate end 
users have been reluctant to •witch to IBM offerin11, unless the 1oft~are features more than 
just the 3 faaous initials, i.e., a real benefit. Independent software deveJ.operu are 
generally tak~~I a wait-and-••• attitude t'.Nard Bia Blue'• foray into the application• field, 
but also noting that, due to it• 1i&e, IBM 'ou1d pose a serioua threat. IBM'• entry into the 
micro •oft.ware markat ha.a included the 1tron1ly-advertited Aui1tant Series, developed by 
Software Publishing, and the Personal Decision and Bu1ine11 Hanaa ... nt Series frOll 
lnfonaation Proar ... ing Services. However, tne cornerstone of it• strategy is TopViev vhich, 
with both multitasking and windowing, offers potential as a truly intearated product for 
corporate u1er1. Another key to its overall aoftware 1trate11 will be providing 
c011111unication1 among all of it• 1y1t .. •, from micros to aainfr ... 1. Attachment product• for 
the Personal Decilion SeriH arc the first step in that direction. (Information Week, 
18 March 1985.) 
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lealtb 

A software pacta&e called "Clinical Microcomputer Applications for Dewelopi111 Countries" 
bu recently came to our attention. 'lhe pack&&• i• vritten especially for ..-e in areH wbere 
.. dical services are often pro•ided by par ... dical pereoaael, and offers: 

- diasao•i• and treat9ellt infor.etion for pre•alent and difficult-to-diaanos• diseases; 

- f-ily planni111 1 hip-risk prepaancy, ~iution and nutrition information; 
incidence and proie•alence reports for epid•ioloaical suneilluce; recordkeepin1 of 
medical ancl supply iDYeatories for .. aaae-nt decision .. ki111 1 for resupplyi111 1 and 
for use 110Ditoring. 

The pac1t.a1e vaa de•eloped •• a collaborati•e effort between Rational Capitol Syat ... and 
Medical Lo1ic tnternatioual, dill& an interdisciplinary te• of physicians, nurses, health 
ayst ... l'aalysu, ancl computer pro1r-ra. The Wtdule• are bttiD& translated into Arabic, 
Freach, and Spanish. For further information contact Doualas Mackiotoah at (703) 671-3360 or 
vrite to: Rational Capitol Syateaa Inc. 1 5203 Leesbura Pike, Suit.e 1601, Falla Church, 
Vir1inia 1 22041, U.S.A. (DevelOJl!!!lt eo..unication leport, Summer 1985.) 

MODULEF - A Modular Finite Element Pro1r .. Paclt.a1e 

The developS1ent of a general-purpose modular finite el.-nt proar- pac1taae is an 
impreHi•e project centered at the locquencourt branch of France'• Institute lational de 
Recherche en Informatique et en Auta.atiq11e CillRIA). This pac1ta&e 1 called llODULEF (for 
modular finite ele.ent), ha• been de•eloped by 1Se8bera of Club lloclulef, tlbich vas created by 
IDIA in 1974. Tbe pac1t.a1e, written in Fortran 77 and ccmpriaina about 2,000 pr«eclurea and 
200,000 cards, is •intaiaed at llR1A and diaaeai.uted to ~ra of tbe club. tbe 
capabilitiH of the pac1t.a1e and the number of ..-.ra in the club are continually exp1Ddina. 
Researchers and practitioners interested in usi111 fisdte el~t procedure• to solve \ariw1 
en1ineering probl... from heat conduction, to static and d,...aic elasticity probl_., to 
fluid •chanica probleaa, are likely to find this pac1ta1e •ery important •••• 
(European Science Motes, October 198~.) 

EDI1 set for launch 

An adYancecl •eraion of a computer lanaua1e deaisned eapecially for electronic eng~- .ers 
will 'be launched in the aiddle of next year. Tbe lanaua1e ha• been around in an early form 
since last March ancl it is ai•d at alloviq the free exchaqe of electronic deaip data 
within and between ayat ... and betveeD .. nufacturera and de•i1nera. The nev veraion vi.11 
include behaviour aodels, procedural constructs, PCI layout, coaponent libraries, tHta of 
analoaue circuit• and ot~er technology. Tbe ori1inal version cover• 1ate arrays and 
structural cell desip interchan1e, such as betvHn deaipers and founclries. The lanaua1• is 
ca~led Electronic D.t•il!' Intercb&f:le Fora.t CEDIF) and it ha• been written by three 
electronic en1iaeers. 

Since the •teerin1 comsittee for EDIF va• for11ed by six initial companies in 1983, the 
project has 1rovn and there are aov aore than S,000 individuals who have expreued an 
intereat and over 1,000 ccmpany na.es on the aailiq liat. So far about 1,250 copie• of the 
lanpaa1e have been di•tribuced •ince it vas relea•ed. 

One of the three orisinators of the idea - Robert losebooa, vice-pre•ident and nead of 
dHip automation at T•xa• lnstrumenu in Dallas - flew to Scotland as part of hi• vorlo 
•is•ioa to explain the incerchan1• •olutioa co technical audiences. At a Deparc.eoc of Tr1de 
and Industry prHeotation at the Rational En1iaeerin1 1.aboracory at East Jtilbride, ne aaid 
thac the hour• apeac on !DtF so far aaounced to four .. n years of informal .. eciq• and 12 
ll&ft years of public effort - c:... valued at aore Chan Ua. "And private aoaey 1oes a lot 
further chaa public aoney", he Hid. 

Rosebooa Hid that cha devclopMnC pro1r .... had been launched by a 1roup of competitors 
becau,,. they were fru•craced by che lack of •tandard• in that 1ector of the inclutcry. They 
a1reed to pool their te~hoical reaourcea and accack Ch• problea of cranaferrio1 IC 
info~tion. The aain criceria vere chac che aev lanpaa1e •hould have a neutral forwac vich 
no re•triccion to public acceu; ~t ahould provide caaprehensive viile-ch&noel link• and 
1hould ace a1 a "sceppin1 .cone" co crantfer inforutioa becveea CAD dacabuH. "We wre 
very 1en1itive to the face chat che indu1cry had co support chi• aev lan1ua1e", he 1aid. ''We 
v1nted acad .. ic input and ve vanced co llOVe a1 quickly •• poe1ible to •~l•e wbac ve aav a• a 
real world problea. IDIF ahould provide • clean link betvee11 databaaea. The Coap6Aie• are 
free co decide what iaforution they vaot co craalfer; IDtr only •&J• how co do ic". he 
••id. In 1eneral, !DIP i• d••i1aed co •nable •~chan1e• between cvo di1aiailar 1y1ceaa 1uc~ 
a• different CAD, CAZ or CAD/CAM ayat ... , possibly even on different compucera. 
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Aa a neutral data formt EDIF is entirely ayst.. independent. It can be ueecl as an 
archi•ias ayst .. for product deai1n. r ... inias usable e•en tbouab uaer ayat ... and hardware 
.ay ha-.e cban&td thus 1i•in1 protection •&•inst syatea obsolescence. lut tbe deaianera claia 
that the aoat ai1nificant and coat-aa•ias adwantqe of EDIF -y be ia either reducias or 
awoidina re-work. It is intended to hawe standard interfaces to VLSI anci PCI deaicn and 
aanufacture and in areas such as si .. l•tion 1 syn.. teatin& and component libraries. One 
adYantage is that E;»IF can be aacbine-read and cenerated 1i•in1 it considerable potential for 
i8'trowias efficiency and productiwity in the industry. lt is also ...._a-readable" to a 
considerable extent. File based and LISP-like in appearaace 1 it is enwisaaed tbat EDIF could 
becoae •• ComllOD in electronic encineering as acheaatic layout and circuit diacr ... today •••• 
(Electronics WeeklY 1 9 October 1985.) 

the LogO lansua1e in Coloabi•"• rural claaarooaa 

Tests are being carried ou: in Coloabia on the introdu.;:tion into rural areas of the 
coa,uter as teaching bardvare. In the pilot school of lfeoaocon Cundina8&ru 1 tbe Logo 
i»roar-ing language i• bein1 used vith • croup of children in • le•el raasinc from the 
second to the fourth elementary grades. This experiaent will -ke it possible to learn ...ch 
of rreat iaportance to aJlov the Jifferent natili>ft&l bodies to take decisions on tbe use of 
aicrooTIK:essora in the Coloabian educational sy•t-. At a aore concrete lewel 1 it also 
faailiarises the rural school teachers vith the use. scope and liaitations of tbe utilization 
of the computer. and allows consideration co be 1i•ea to the iapact it baa on the learnin& 
and the creative abilities of children. 

In 1eneral 1 the presence of the coaputer ia the c lassrooa baa resulted in three 
orientations: to teach a progr ... in& lancuaae to the children (tbe least intereatincJ; to 
use the coaputer as a teaching aid in order that tbe cnild aay leana subjects at a rate 
suited to his level of capacity; and 1 finally. to 1ive priority to the development of the 
child's creativity and intelligence. tbe tvo last conaideratioas are tboae cbosea in tbu 
Colaabian experiaent 1 vh1ch is b.ised as aucb on tbe software developed by the experiaental 
teaa itself as on the cha~acteristics proper to tbe logo lancuaae. 

The Logo lan:uace vaa conceived by tbe te.a beaded by Seyaour Papert 1 & aatb..aticiao 
and info111atician who had vorked in Geneva with the faaou1 teacher Jean Piacet. Accordinc to 
the theories of the latt~r. the develo,..nt of iatelliceace is seen to be favoured wore if 
the chil~ aakes attempts hiaaelf and corrects his ova errors than if be listens to exaaplea. 
With the Loso lncua1e applied to education, the child keys ia iastructi.>ns to draw 
geoaetrical ficures on the screen, thereby creating a coaputer pro1raa without ooticia1 it. 
tbia type of exercise favours, with the diacowery for hiaaelf of the eleaents of basic 
geoaetr,. 1 the developaent of his •ath ... tical reaaonin1 and of all of his intelljgence. 
(Bulletin III Pre••• Mo. 41, 28 July 1985.) 

Esprit •uffera froa software f .. ine 

The EEC'a £325-aillion progra11111e of research into advanced ~hips and coaputera, knovn as 
Esprit. is short on bri1ht idea• !or software research. Officials in lruHela have beer. 
forced to eAtend the deadline for bids for contracts from software reaearcber1. Last week. 
the EEC announced detail• of the latest batch of projects· that it will be fundin1. Althoush 
15 of the 95 projects are in the software field 1 there was little interest in the relatively 
nev area of software engineerinll• 'ftlia is concerned with the techniques. equi~at and 
cana1eaent aethoda used in lar1e progra...-vritin1 projects. In an atteapt to pull in •ore 
proposals, Esprit is offeri.n1 an additional UO aillion on top ot the £20 aillion that na• 
already been com11itted to software. 

The aim of software en1ineerin1 is to eatablirn standard ways of writia1 pro1r ... that 
will not only enable the pro1raaa to be written quickly and accurately. but also allov tnea 
to be transferred froa one project to &nother. Esprit is ~ookin& for collaborators prepared 
to develop new aethoda of aeasurin1 the accuracy and perfor.aft!:e of progr-• and to 
inveati1ate ways of producin1 pro1r... en one aaehine that can tben be run on ou of a 
different .. ke. Esprit is also shore of partners prepared to produce syat ... that coabiae 
aany aspects of software en1ineerin1. 

The head of Esprit' 1 software t4lehnolc11, Pierre Cuni•, is keen to interest 
tel'!eommnicationa authorities •uch a1 lritish Tehcoa in his projects, because they are 
involved in bi& c019puter project• that could beufic froa better technique• for producin1 
software. lut he 11 not allowed co tout for buainc••· (Thia first appeared in ~ 
Scienti•t, Lond~n. l October 1985, the weekly review of science sncl te:hnolOI)'.) 
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1be Japanese Anociation for Iaforiutic:a Pnmotion. affiliated to tbe Ministry of 
lndaatry ... lateraational Trede (llITI). the pram»ter .-oag others of the fifth seaen tioo. 
iaforiutica projects. bu jaat lauac:hed tbe SIQIA project. Tbia calla for tbe imreatment ia 
fiw years of us•100 ai.llion to -ltiply the Japaaeae aoftvare industry by four. 'l'be project 
foresee• tbe c:onatruc:tion of a special computer for tbe deYelopmea.t of pr0&r..-ea aa vell aa 
a netvorlr for iaf0r9&tic:a eaaineera vi.th one thouaalld ac:c:eaa point• in ..Sdition to data baaea 
of r~e foriut to be included in pr0&r-• alona vith other perti-at .ethodol0&ical 
infor..tion. (Bulletin DI Pres•. •o. 47 1 9 September 1985.) 

IOIOUCS 

llobotic:a .aaufacturera c:oatiaue to proarer 

Amel the 1eaeral 1looa ia tbe electronic:• iaduatry. one aec:tor continue• to prosper: 
robots. 1bia -th. the Robotic ladustriea Aaaociation reported tl:at U.S. roltot suppliers 
are ezperieaeiq i~reaaiwe pvvtb. Record abi,..nta vere puted ia 1984; 5 0 136 units 
•alaecl at •3ll.S ai.llioa. a 1ai1r of 68% ia aits. ad 71% ia dollar •alae OYer 1983. llev 
orders ia the first quarter of 1985 totaled 1 0 134 robots •alaecl at $115. 7 aillion. 'Ille jump 
ia aev orders renlted ia aa industry backloa of 2 0 911 units vorth $427.3 ai.llioa. •re than 
c!ouble that of the •- period a y-r a10. the atroaa btckloS. the RIA aays. •irtually 
ensures another record-breakiq ~r for the U.S. robotic:• industry. Be eati.a&tes that about 
16,000 robots are ia aae ia the U.S •• up froa 6,300 at the ead of 1982. (Electronics, 
24 June 1915.) 

U.S. rob<.tica industry 

the U.S. robot iadustry bad a good year last year aelliq tllla worth of ayat ... to U.S. 
industry. the current tally of robots installed in factories ia 14,500, accordiq to the 
Robotic Iadaatriea Aaaociation, vbich apouored the Robots 9 Exposition aDd Conference held 
ia Detroit, !lichi1aa. llolleYer, there are prol-1.... Syat... iatesratioa beads the list and 
it ia becoeia1 e•ideat that the ~.S. robotics industry ia aplittiq into tvo distinct 1roups, 
accordias to Peter Cohea, n nalyat vitb Iateraatioaal Data Corp., baaed ia Fraainpaa, 
Masaachuaetta. 

Be aeea "out-of-tbe-boE" roltot producera vbo vill supply end ueera with in-bouse 
eagiaeeria1 capability aad the 1rovia1 baad of ayat- eqiaeeria1 firms. their road to 
aucceaa vill depead auc:h OD competitive coats and effective dii9tributioa aetvorlu. 'Ille otner 
sector vill be the total ay•t- v~Ddors vbo vill be aellia& direct to the end uaera but will 
need ateuive fiaaacial resources c~itted to de•elopiq specific applications. Toaetber 
the tvo 1roupa should, if they 1et it d.aht, aaya Cohea. be supplyia1 a urket worth anyvbere 
betveea *700 and $900ll by 1990. 

Like ay Dev industry, 1rowth has beea a probl• because of ita fast rate over the past 
few years. It baa apavaed a lar1e mmber of compaaie• uay of vboa have beea chaaia1 the 
c ... buaineaa, accordia1 to Laura Coai1liario, a financial analyst vith Prudential lacbe lnc. 
of Rev York. Thia has broupt difficulties vith •rket forecaatia1, she told iaduatry 
repreaeatativea at aa RIA/SME ••iaar vhich raa aloq•ide the expo•itioa. She forecasts 
revenue• for the iaduatry in 1915 of _.95e but this iacludH all •yateaa attached to robotic:• 
•uch as uchine viaioa, a •rkat of Sl5a oa iu ovn this year. • • • (Electronic• Weekly, 
26 June 1915.) 

Robotic• in Italy 

Vllile European aut0110bile aaaufacturin1 companies are ahowin1 every ar•ater interest ia 
Italian robots fo~ the .. tOll9tioa of their car factories, taev aateriala for •uper li1htvei1ht 
robots are beia1 teated at the University of Milan. 

Epoxy resin, carbon fibres and other aaterial• are bein1 used for the creation, in the 
laboratories of the Politecnico, of robot prototypes. the characteristic that di•tinauiah•• 
ch .. i• that, chrou1h the utilisation of •uch aateriala, the fora of the piece•, coattary to 
what had been happeain1 heretofore, take• oa 1reater i.,ortaace thaa their .. chanical •i:se 
deteraination. Iadu•trial de1i1n. ia a nutahell, ha• beca.e part of robot en1ineerin1. 

The first prototype that ha• been made in this vay, a aanipulator robot tnat na• a very 
low production co1t aacl ia uaed for aaall precision aua.blin1. has ~ly oae fourtn the 
vei1ht, di .. naioa1 r ... inin1 equal, of the pravioua aodel •ad• froa ateeh and ocner 
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cC111Yendocal uteriah. The .-eat ia thu• approachina when it vill M poHible to uae 
robot•. not only for aaaembly. but also for finiahina and other praciaioo work. 

Accordin1 to a ataL .. ant .acle by the director of General Motor•' Antwerp cfficea. tbe 
strength of Italian technoloay. based on the competitive nature of prices, oc tbe simplicity 
and fluibililty of the syat ... and on pronn reliability. vill recai•e a nev impulse fr.
these 80St recent innovative applications. 

In the aeanti-. Italian teclmoloCY continue• iu success _.,... European car.aura. & 
f..ous French ca.pany is alreaoly buay designina tbe factory of tbe future usina 
forvard-lookiq systems of two Italian eqineers. vbile the robotics syst ... of tvo l:talian 
ca.panies have been adopted in Ger.any for the aaH9bly operations in aaotber important 
autosobile industry. (S..lletin Ill Preas. llo. 41, 29 July 1985.) 

2 0 75C? robot• in France 

To coincide vith Ino•a, Afri* published statistics on French robotics. With 2. 750 
progr .... ~le robots, France r ... ins in second place in Europe, fourth in the vorld. At the 
nead is Japan (21,()(?0 robots), the United States of &.erica (ll,000) and the Federal Republic 
of cu .. uy (6,600). France is ahead of Italy (2,600). Sweden (2,400), tbe United ~iqdoa 
(2,255), Belgium (800) and Spain (518). Last year about 840 new robots vere installed in 
France, an increase of 37 per cent, and 115 machines were exported. Forecasts auueat a 
French stock of 4,000 robots by the end of tbis year. the reccrded industrial applications 
concern bandlin& (920 robots), spot veldin1 (700), arc weldiq (346), aHembly (302), 
paint-spraying (206), 80Uld-finishin& (55), inspection and tests (27), boncliq (14). To this 
can be added about 100 robots of various types includin1 mobile robots for operations and 70 
robots in the education and research field. It is surprisi.ns that this latter fisure is not 
higher, since 100 educational robots built by SirUs and AID are bein1 deli•ered to schools 
this year. Abo.at a quarter of the robots are serving in aull aGd -di~sized enterprises 
of less than 100 employees. these Afri fisures are naturally disputed. Maurice Duron in bis 
Lettre de la Robotique (Mo. 35, February 1985) is of the opinion that tbe French stock lies 
between 2,100 and 2,300 uchines onlyi be does however specify that this consi.cs of robots 
currently .... ployed" and not the total of those purchased over the last 15 year• or so, some 
of which are no lon1er operational. The conclusio:aa of the periodical Axes lobotique (Mo. 
10, February 1985), which conducted a direct inquiry smon1 aan~facture~s and auppliers, are 
even 80re passiaistic: only 1,857 robots in ser'!ice compared vitb 1,980 last year. 

letter informacion on robotics for the public ac large 

According to tvo American stud:es by Future Co11putin1 and IID, the aaru: ir. 
non-industrial robotics is 1oins to double this vear. Fore~asts for 1994: American .. ruts 
in educational robotics vill be il.2 billion; r~botics in support of the handicapped and the 
aged: &225 aillion. Leisure or hobby robotics, on the other band, vill reach a ceilins at 
only t48 aillion. 'nlis i1 a lone vay from the optiaistic fisures announced two years ago by 
the s- consultancy firm: &2 billion for d09estic robotics. those forecasts have bad to 
be revised dovnvards in the aa- vay as those relatina to personal data processina with 
resard to electronic ,..... A s .. iaar and ezhibition orsani&ed by Afri* focuHd on the 
.. rkets and on the technologies involved. The occasioa vas aarked by a report on educational 
rcbotics which appeared in the June edition of Scieace i Techniques: it ~ill cover the whole 
range of available robots, "tortoiaes" and prosr-.ble aobile uchines and mini-ucbines 
with numerical control for education. (La Lettre de Sciences et Techniques, No. 61, 
June/July 198S.) 

Automated vision, a nucleus of research and investment 

Ceneral !focors, the automobile aiant and aore and more that of US robotics, already 
holds 15 (vith option for 30) of five ... 11 opthalutics or au:omatic vision companies, 
nawlv: View Ensinurina, Robotics Vision Systeas, Diffracto, Appliecl Intelliaent Systeas, 
and Autoeatix. General Motors ia financin1 projects in each of t~1•, projects who•• 
exclusive ri&htl are held for a year ar.d a iialf before benefitin& from acquired autnor' s 
riahts. GM wishes to Ht tha pace of preaent blind robots towards sy1t•• capable of 
visually intearatins their surroundin11 and of analy&in1 it •ore intcllisently. Thouah not 
yet profitable in financial teru, this development is besinnin1 to acqui.re flexibility and 
quality. 

Ford, for its part, also holds 17 of Synthetic Vision Syat• (SYS), vith the specific 
aia of acceleratif\& the inapection operations at ~rs factory for the wicropr:>ceuors built 
into iu ears. 

The econ0111ic factor continues to have conaiderable weiaht ir. company decision' co equip 
productive ay1te111 in &•~eral and robot• in particular vith viaion. A visioa syat .. coat• 
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ust 30-50 aillion today, only to combine it vith robots that aay already be vonh leaa than 
ust 20 aillion. Despite this conaidereble value added, Yiaioa Syat ... already represented a 
trade fipre of USt 60 aillion in the U.S.A. in 1984, vith iacreaaea 1reater than 40 per 
year, which could t:riq this aarket fisure to flOO aillioc dollars by 1990. (Bulletin Ill 
!!!!!_, 1'o. 53, 21 October 1985.) 

A devic:e to aalte robots even aore keen-eyed 

Syateaa that allov industrial robots to "see" keep 1ettin1 better and better. Early 
robot vision ayatea. could only identify objects if they were positioned just so. 'Ihe aoat 
advan~~d - and expensive - syateaa have already overcome aany of those probleaa. Rob<:»ta can 
nov even reach into a bin of jumbled parts and pdl thea out, one by one. 

'nle latest advance vill perait robot• to pick the ri&bt coaponent out of bins conta1n1nc 
•ny different kinds of paru. Under develo..-nt at Si-na, (RG) it runs on a souped-up 
personal computer. llesearcbers in the electronics 1iant'a Kunich factory-autoaation 
laboratory say the systea, which should coat about t28,000 to build in quantity, c&n identify 
and retrieve up to 100 different parts. Siemens ia nov puttinc prototypes in its factories 
to see hov they perfora at such tasks aa aaaablin& aaall aoc:ors. 'Ibe uy ia a special video 
~reproceasor that looks for the abrupt chanaea in contrast tha~ occur alone a part'• edges. 
It the pins down the lines representin1 the edges to a vidth of just one pixel - a aeries of 
single dots on a video screen. 'Ibis ainiaizea the data that have to be analyzed alld enables 
the PC to identify a part in aa little aa half a second. Moreover, the syatea i• not thrown 
off by the uncertain lighting conditions on the factory floor. (luaineaa Week, 29 July 1985.) 

Molten sodi1n1 vill lubricate robot ara 

Taylor Bitech ia adapting its articulated robot ara, developed for 1as-cooled nuclear 
reactors, to work within tbe molten aodiua cool&nt of a faat-breed~r reactor. 'Ibe sodiua, 
which can reach 65o•c, vill lubricate the ara's bearincs. The Lancashire coapany'a design is 
a aeai-articulated chain of links which can coil in one direction but which fora a rigid beam 
when extended. One application for tile ara in a fast-breeder reactor vill be to carry ;,n 
ultrasonic "caaera" which is being developed by the UIC Atomic Energy Authority. Sound can 
penetrate liquid aodiua, and the "ca11era" is intended to supply three-diaensional pictures of 
the inside of a reactor. 'nle company ia looking to alloys already employed in the nuclear 
industry to supply the basic .. terial• for the ara. Moat of the suitable alloys are baaed on 
titanima. Philip Robson, Taylor Hitech' • sales director, says: "'Ibe problem is bow to tu:-n 
structural alloys into bearin& alloys. Tbe liquid sodiua vill fill all the &•P• i4 tbe 
bearin1a, so we vill have to consider cbooain1 the reactor'• coo1in1 fluid •• a lubricant". 
'nle articulated robot ara, aa deployed in a gas-cooled reactor, baa a reach of 6 metres out 
froa the axis of the point at which it enters the rea:tor. Payload at full reach u 
30 kilograas and the ara i1 claiaed to repeat any action with an accuracy of .! l aillimetre. 

Taylor Bitech has brou1ht ill experience in the reaote control of robot• in nuclear 
envirom1ent1 to the production o~ pharaaceutical1. It ha1 developed vith leechaa, a sterile 
packinc rooa in which a remote-controlled robot fills and weighs keg• of dru11. People cause 
80 per cent of the particle• found in a clean room, says Taylor Hitech. Reacving the human 
ele.ctnt froa dru& packagin& allov• a aore a1gre11ive cleaning of equipment (with toxic 1a•e• 
for exaaple). The robot in the clean room ia clad in what h-oks like I iant bellov1. The 
bellows can expand and contract •• the aachine moves through its tasks. The bellov1 prevent 
particles froa the robot contaainating the clean room; they aho prevent the 1a1e1 that 
~terili1e the rooa daaagin& the robot. The 1terili1ed equipment needed to package and 1aaple 
the drugs i1 placed in a pla1tic container. Th~ container is sealed to the wall of the clean 
rooia •"d the equipMnt i1 pu1hl!!d into position beside the robot. An air flow toward• the 
robot helps to miniaize contaaination durin1 packing. (Thi• first appe1red in Nev Scientist, 
London, 6 June lj8S, th• waekly review of science and technolo&Y.) 

A rcugh lif~ for a robot 

Froa Sweden coae1 n~v• of an application ideally 1uited to robots. A Cothenburg-ba1ed 
c~any, Robo-Sieve Al, ha1 de1i1ned a robot i:o remove sediMntation products automatical~y 
from sewage plant1. Thi• 1umer, the company is introducing a new robot de11i1ned to keep 
111&ll-1cale 1e11age plant1 and industrial Httling ba1ins free from sludge. Conventional 
method• require either •chanical •crapping or .. nual cleaning in empty basin•. the new 
uc:iine, reported co be a 1iaple lookin1 robot, i1 Hid to be the fint ujor innovuion in 
thi1 aalodorou1 field for SO years. (Technolotv Ireland, July/Augult 1985.) 

* Afri (A11ociation fra~aise de robociq~• induatrielle, French A11ociation for 
Ind~~~rial Robotic1.) 
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couwraY auoars 

Australia 

Research/i~duatry collaboration produces an advancei. chip 

'nle ainale CMOS (Complementary Metal-OXide Seaicooductor) chip repiacea approximately 10 
standard chips that operate a complex 'Phased Shift~eyed' data encoder vhicb is senerally 
used in conjunction vith a radio tra .... itter to provide hi&b quality data aipulllina. Its 
atr..-ly ... u size (5 x 5 -> and lov power consumption aake it suitable for battery 
operated, band-held, portable tvo-vay tadios. ntia was the first fully Australian custom 
gate-array IC to 10 into c~rcial prociuction from a deai1n coapleted independently of the 
fabricator, Amal& ... ted Wireless (Australasia) Ltd. (MIA). It ia the culaination of 
collaboration iDYolYins an advanced colle~e researcher, the CSlllO Division ;,f Manufacturin& 
Technolo17, Rayvood Electronif• and AWA. 

ni,. designer is Mr. Ji• Labert, a Principal Lecturer in Electrical and Electronic 
Engineering at Swinburne Institute, who vas 1iven access to equi,.ent and aoftvare facilities 
at the Melbourne laboratory of the Division vbile on a 6 aontb professional experielh:e 
prosr-. Kr. Laabert'• aucceH helps bridge tbe sar between custoa aicrocnip research and 
custom microchips for commercial produ:tion. In tbe past, detailed desi&n baa usually been 
carried out by specialists in chip fabrication plants. 

Wit•• this approach to desiping chips :ailor--de for new Australian products, rather 
than relyins on off-the-shelf microchips that are just as available for overseas 
.. nufacturera as tb~J are locally, aull innovative Australian companies vould have an 
opportunity to CO!lpete on world aarkets. Another advantase is tb&t the desisaer doesn't have 
to coaproaiae by 1m0difying the functions of devices to suit the limitations of imported stock 
chips. Ria cuatoa chip aay be configured to iaplr.ment the desired function. 

Mr. L .. bert concurs vith the viev that cuat01r"inte1rated circuitry is the corner-srone 
of the future electronics industry in Australia. Re feels that if Australia doesn't harness 
locally baaed aicroelectronica expertise vith appropriate ••na1aient skills the country's 
electronics industry vill not have the 1tren1tb to cmpete on tbe world aarltet. 
(CSIRO News, JMrch 1985.) 

Australian silicon venture 

Pechiney, the French state-ovned conglomerate wh<. .. e P""Oducu ranse froa cbeaicah to 
aluminium, has joined forces vi th Pioneer, the Australian oil and cement group, to produce 
silicon in Tasmania. Pechiney vill have a 40 pe~ cent stake and Pioneer 60 per cent in this 
joinc venture vhich involves an investaenc of $A34- (£17m). June 1987 is the taraet date £or 
bringins on str ... a foundry vith a capacity of 12,000 tonnes a year at Electrona, near 
Hobart. A Hcond foundry is likely to be built later. Pechiney at present produces 
75,000 tonnes of silicon in .. tallic form out of a world toc~l of )00,000 t~nae•, vnicn puts 
the French company in the second-rankin1 position behind Norway's Elkea. 

'nle Australian venture is particularly iaport~nt to Pecniney, vhicn wants to acrenatnen 
its po•ition on aarkets in the Pacific and Far East. ntia ambition requires production 
presence in the area - which the tie-up with Pioneer nov provides. Thanks to the input of 
French technolo17 1 Australia nov becc.mea the resion' • bi11est silicon ?roduc:ar outside the 
Chinese People's Republic. The electronic• industry takes 10,(i()O tonnes of tbe 
500,000 tonnes of silicon produced vorldvide each year. Aluminiu• alloys, tbe .. jor activity 
of Pechiney, account for 330,000 tonnes, chnicall ll0,000 tonnes and photovoltaic devices 
take 1.000 tons. 

Pechiney and Pioneer have also 1i.1ned a c?-op«ration asreement on future projects 
involvins 1ilic:on coverin1 Au1tnlia, Nev Zealand and other parts of the Asian-Pacific 
reaion. C!lectronics WHkly, 24 .July 1985.) 

Austria 

Austria and high tech 

VO!ST, Austria's sr.1te-ovned 1teel vorks, 1iped • $285 aillion asre ... nt with Japan's 
Oki !lect:-ic Industry Co. to des'. an and manufacture IC1 in Au1r:ria. Thia is follovin& an 
earlier joint venture vitn Gould AMI, American Microsy1teaa Inc:. vhic:h beaan production in 
1983. The YOEST-Oki plant VH to have been built on a site in the provinee nf Styria; 
however, the lo.:al authorities refused to 1nnt the necsuary penaiuion on the around• of 
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risks of enviroa.eGtal pollution based on atronc resistance froa &110n& the local populatior. 
Mow YOEST has to negotiate for another site. Meanwhile critical voices have been heard about 
setting up a second IC .. nufacture at ~ ti.ae when the anticonductor industry is no longer a 
profitable business and the VOEST-AKI venture ia incurring losses and has had to lay off 
employees. the Siemens subsidiary at Villa.:h, Carinthia is in a better position aa tile 
production site foe the 256-K chips. there, a turnover of AS 1 billion is earned vi.th same 
1,400 employees. 

The govera.ent has also asked advice fr011 scientists and technologists as to Austria's 
chances to join the high tech bandvagon. It vas estiuted that as 9UCh as AS 20 billion 
vould be required for R&D purposes in high technologies such as aicroelectronics, genetic 
engineering and new aaterials. 'nlis is far beyond Austria's budgeta~ aeans. thus there ia 
no vay Austria could compete in fund ... ntal research. Boveve.r, it vas also stressed that 
this did not aean tilat Ai..stria' a re searcher a and enterprise a would have to refrain altogether 
tram high tech. there is plenty of scope for research into nev applications. 

The Interuniversity Microelectronics Center ( IMEC), Leuven, Belgium, is part of a 
comprehensive prograa to prcnote educatio~. research and applications of aicroelectronics and 
related technologies. The idea is to aake Belgium an attractive place for industrial 
caapaniea in these fields. IHEC will be a atate-of-tn~-art laboratory for R&D ir. 
aicroelectronics five to 10 years ahead of indu8trial need~. the laboratory, vhich vill be 
operational in January 1986, vill be built in Leuven close to the Katholieke Universiteit. 
Tiie total investment is $40 aillion, half for equipment. This initial investarnt is funded 
by the Flemish Government in Belgiua. lbe annual budget including capital equipaent, 
opera:ing expenses and personnel is estiaated to be $20 millioa. 

IHEC also has set a coal to improve education in aicroelectronics. Ao accelerated 
progr- for VLSI systems desipers was started in 1983. 'Ibey are collaborating witn 10 

institutions of higher educati:>n to train highly qualified aicroelectronics specialists to 
meet future ind\!stry need... {Reprinted with peraissior. froa Seaiconductor lotern&tionai 
Magazi.:ie, June 1985. Copyrizht 1983 by Cahners Publishing Co., Des Plaines, 11. USA.J 

Brazil -
Brazilian robotics: a poli~v of co-oEeration 

The Brazilians are at present leun:hing a r JOOtics plan and wish to establish aixed 
companies with foreigners. This is reported toy Lo11.is Bach, the manager of tne Frenci1 office 
of Actim at Sao Paulo. Tventy-r:wo Brazilian enterprises in the mechanical engineerin& and 
electronics tield are authorized to conclude •uch agreements; they are receiving aid from 
the Special Secretariat for Electronic Data Pru~e•sing. The Japanese, Germans and Swedes are 
already to the fore. Hitachi is linkin1 up with Villens, a mechanical engineerin& 
enterprise; Mantee, a Siemens subsidiaf), vith Varra (111achine tools) and Haxitec: {CNC 
electronics); Reis vi th Taunus (-chine tools) and fCS (EDP); Asea with Vasconcellos 
(mechanical engineering) and Pro logo (fl)P). To make French roboties known, Actim ar.d Afri 
are to hold a Franco-Braziiian -•ting at the enci of this year. Heanvr.ile French 
industrialists may put proposals tc c:he Sao Paulo office. We may mention that ten or so 
Brazilian firms are manufacturing robots, includin& EB Projeto (6 axes - p•intin&), Sul 
Mecanica and All Si•tema (2 and 4 axes), Elermp ,7 axes), Mixertec (3 axes - 20 and 50 kg), 
Petersen (four.dry), Atos (numerical control for robots), ••• Engeaac-BCM (5 axu - 10 k& -
assembly), etc. Research in robotics is carried on at E1piritu Santo University, Sao Paulo, 
by Paulo Fi.aria Santo Ameral's team. Lastly Sobracon, a Brazilian numerical control ccmpany, 
is helping to get the robotics plan under way. (La Lettre de Sciences & Techniques No. ol, 
June/July 1985.) 

I'M' Semieonduetors Croup signs teehnoloay-transfer agreement with China 

Following a ~•cent S4 million teehnolo1y-transfer a1reement between cne ~hinese 
Electronics Import and Exp,,rc Corp. and the ITT Semieonductors Group, China will oe1in 
production of I'M' tunn diodes this September in a diser.eet-deviees factory in Tianjin, an 
industrial town 70 miles south of Beijin1. Production of th• tuner diodes - frr very-nich 
and ultrahi&h frequency TV applications - vil:. be on I'M'-supplied and -installed "':"ioment 
and with personnel trained at Intenietall CmbH, the U.S. group's lead houH in Freibur1, 
FRC. Initially, ITT will supply the materiah, including the silicon, needed for device 
fabrication. I'M' is bankin1 on ~ollov-up deal• involvin& parts for entertainment electronic 
applic:stions, sn ITT •tren1tn. (El~ctronics, 24 June, 198S.) 
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China"• educators abare satellite apace 

Chinese educator• hawe besun uaina spare capacity OD Intelsat satellite• to ~roadcaat 
..,,_aced cwraea throu&bout Cbiaa. the project is called SBAaE C.atellitH for health and 
rural education>. It is de•iaaed to d..oastrate nev way• in which satellite c~ications 
can improwe standards in education. particularly in developin& countries. SllA&E was dreamed 
up tlllO-am!-a-half years •So by Joseph Pelton. director of atratesic policy at Intelsat. nae 
organisation rans tbe project jcintly vith the lateraatioaal Institute of ec..unication•. an 
independent. non-profit body. 'lbe scbeme vaa planned to r1111 froa January 198> to April 1986. 
vitb siz hours of natiCllllFide btoadcalitin& every day. lut accordins to Ji• SteYenson. chair 
of the project"• ahisory council (and bud of educ&eiOD&l broadcast senices at the &IC). it 
.... sot into its stride only in the paar six 9Dlltba. 11ov. vith balf a dozen pr~r..-es in 
the pipeline and another 42 in band. Ste'HDSOD and bis collearues •n to ask Intelsat to 
enend the project for a further year. 

the Chinese effor~ i• the first of an initial sroup of four projects to dmonstrate 
SB&ll. If it succeed•. a per.neat senice _,. besin in 1986. "SBAaE prosr~• are chosen 
vith the idea that they should continue." S~&•euon said. One critici .. of tbe Chinese 
dellODStration is the expense of usin& satellites. As the proar .... s are simply a scaled-up 
version of aritain' s Open Uni'versity. vould it not be cheaper to send proarumes in video 
tape•. for ex&11ple? 

Stevenson. hovever. proaises that future proar-• vill be 110re techni.:ally 
adve?aturous. lie plans to de•isn an interactive systea to offer opportunities to excbaqe as 
well as receive lnformation. 

The first of these is a progra... that be&in• in Africa this month. It is sponaor,,O by 
the "-erican Society for Microbiology. and is intended to ~rins African countries 
up-to-the-minute info~tion on .onoclonal antibodies. illlluoodiasno•i•. food aicrobiology and 
virology. Stevenson'• dre .. is to extend the project to universities tbroustaout the world. 
"Scientists could plug in once a 110nth 0 have an hour's conference on the state of the art. 
That would really be • most interest ins use of satellites." (this first appeared in !!!! 
Scientist, Londo«; 19 September 1985. the weekly review of science and technolo&J.) 

EEC 

~rit aporoves joint plan 

'nle Colmon Market Esprit Progr._ has &iven the so-ahead to one of tbe bigeat 
colloborative artificial intelli1ence research project• yet .ounted in Europe. the 
E6 1/2 aillion effort vill be led by STC's Idec software house and vork is expected to start 
in early Septaber. 'nle initial contract, which will be ~0% Esprit-funded, is likely to 
cover tvo years, vith an extension co five years to be nesotiated. The otner members of cne 
te- are the Polytechnic of the South aank ~nd the University "~ Aasterd-, &P subsidiary 
Scicon and its FIG counterpart SGS, and the French Software house CAP So1eci Innovation (pare 
of the CGS sroup). The two acadeaic bodies have already carried out a pilot study over tne 
past year. The title of the scheme is a aethodoloay for the development of kaovledse-based 
aysceas. 

Accordil\a to STC Idec's artificial intellisence -naser Derek Eden, the plan is not 
liaited co producins an expert systea• shell, of which there are .. ny. ''We vill be takins an 
•11-eabracin& look at develo,.ent •ethods - the deep knovledse approach." The project, like 
the Ult Alvisy Prosr.-, is not 1oin1 to pluap for either Prolo1 or Lisp, the tvo rival 
lan1ua1es, but ai .. co support both. CCol!J)uter Weekly, 22 Aus~•t 198S.) 

Green liahc for Eureka 

The European COlll9Unicy is al110st fallinK over itself in ic1 efforts co counter Japan'• 
~ITI-backed hi1h technolo&J on1lau1hc, and the eo..unity'• non-computer related, broad-based 
cechnolau research project, Eureka, has received the 10-ahead fra11 Europe's four lar&Ht 
electronics fir.a. Philips, GEC, Si.,..ns, and 'ntOll9on, have said cnac they are prepared to 
aap out a plan for Eureka vichin the next six aonths. A Philips spoke1 .. n said; "In order 
to aaka a succeu of chis pro1r.-, all trade barriers aun be low.red si•lcaneously. 
Standardisation must be ensured, and there aast be co-operation betvHn iaporcant 
principals - such a1 national PT'l'1". At the saae ti•, th• eo..anicy has decided co preu 
ahead vich seeps co co-ordinate research and develop11enc within the 10 EEC aeaber •tatas by 
.ectin1 up a European Technoloay Comlunicy. (Electronic• Week!x., 3 July 198S.~ 
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Ei/llEICA CIJ#CEllTllATES Ill THllEE AAEAS 
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Eureka'• first European industrial aareement 

1be indunt'ial phase of the Eureka European research project launched by 
President Mitterand in A?Jril, has gotten its start vitn an agreement between the Norwegian 
Morak Data and tbe French Katra for the development of a compact vectorial COllputer witbin a 
period of three years, •• opposed co other European research progr ... in vbich collaboration 
between enterpriHa is liaited co the precompetitive 1ta1es, the claiaa for the Eureka 
projects are to arrive •~ saleable products. It is desired· in this caa• to produce a super 
ainicC111pUter capable of developir.g a processing speed of several hundreds of •&•flops 
Caillion1 of logical operations per •~conn). In order co achieve this objective the 
experience of Ronk Data in the architectures of multiprocessor systems i1 bein& cOllbined 
with that of ~atra in vectorial architectures and in the design of VLSI CMOS chips. Norsk 
Data and Katra were already linked by an earlier collaboratio:'l agreeaent which included 
COlllllercial, production and development asoects. 

A1 opposed to European pro1traas such as Esprit C infonDatir:s), Brite (spread of peak 
technology to traditional industry) and R3ce Ctelec01m1Unications), which are limited to th~ 

ten aaiber countries in the ~uropean C:- .11nity (EEC), participation has been invited in 
Eureka also of the future EEC membtrt such u Spain and Portugal and of countries such as 
Austria, Finland, Morway, Sweden and Switzerland. (Bulletin I!!l Prus, No. 41, 28 July 1985.) 

Ri&h-t•ch trainin1 for Europe 

The Eur,pean C0191Unity has launched 
which i• vital to Europe if it is to k•er 

E4l.6m ni-tech edu~ation -nd trainin& initiative, 
-east of the US and Japan. 

Under th~ first phase of the pro1ra11111e 387-89), a network of universities i1 bein& 1et 
up to vork in clo1e co-~peratio~ with hi-tee firm• throushout the 10 countries in an effort 
to boost hi1her ~ducation in the C~ 1. Tne proar._. is C.:> become a penun•nt 
initiative, and serons empha1i1 is bein& p -~•d upon recrainina people in order to raise the 
&•neral skill level. 

Fundina will be available to companiH in .ne form of 350 ftllovabip1 to telactad 
et1Pl01ae1, enabling thn to attend universities in their ovn countriu for period• of 1ix 
month• at a time. A 110bility allowance of l4,680 is also bein& offered to candidatu. 
(Electronics Weekly, 31 July 1985) 

European CO!!!J1Uter-inr.e1rated manufacture 

The O,,en Sy•t .. Architecture (OSA) for Coaputer-Intesrated M&nufactura (CIM) ha1 until 
nov been the broaden and most a.bitiou• prec011p9titive joint develop110nt project that tha 
17 fira1 have pruented with ra1a·1d to hprit (European Strate1ic Program of leHarch in 
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Tecbnol0ty). The Ger.a fins AEC-Telefaekell. Dornier. VBB. Si~ and the 
Dnher1ity of A.:ben; the Bel1ian Pbil:p1; the lritiah IAEC and CEC; the Danish CU; the 
Fnocb lull. CAP-CEMlllI-SOGET1. CT ·•CATEL ad SllIAS the Italian ITALS1£L and 
SELEl'IA-!LSAC; the Dutch Philips Caal · ·, .ed vith ATT) aDCI European Illt (throu1h the Geraan 
subsidiary) vish to d.,,.lop a prodara. .ll the nezt fin years that vill be costin1 •~ 
250 aan-years and 150 aillion US dollars. 

?his association for research purposes of inforaatics. Leleca..unications, aerospace and 
eaaineerina c_,anies and of aniYersity laboratories wishes to deYelop a prototype system 
whose bardvare and software vill uke it pouible to 1nte1rate the in-plant control anc 
aamafacture <'f products. Until now the computerisation of the s-. bad acnieved islands o: 
auto.atioa by aeau of incompatible bardvare units in the areas of control. oesi1n ana 
production th~ diwersity of the products ude by the participant• in the proj~ct points to 
the •.-e's opening - that is to say, the interconaectability of equipment ~teas oy aeans of 
local or 1eneral networka and the utilization of sophisticated softvare for overall 
optiaization •••• (Bulletin tat Press. 12 Auau•t 1915.) 

Hungarians train Third Worlders 

For several decades nov. 'nlird World countries haq bad little choice but to stand on 
the sidelines and vatch the industrialized world"• race to constantly better computers and 
exoind their uses. It now looks as though the deYelopiaa countries have a chance of testing 
their Olfll. capabilities in that field for only a aoclest 11111. 

Such opt1•1.. is prOllpted by the initial conclusions of a recently completed 
l'liDP-assisted oroject for the development of COllputer data proce11ing for professional and 
teaching purposes. The project was carried out in collaboration vith the Government of 
Hungary. An original •thod of gaining access to computer technolo11. devised jointly :: 
UNESCO and the Hungarian enterprise Saaalk, vill give the developing countries, for the 
modest sum of usUo.ooo. the opportunity of joining the club of those faailiar vi ~h the 
secrets of coaputer data processing. At a price that can be afforded by the s-ller 
developing countries, s ... lk proposes to set up a systea of data processinc by industry, 
commerce, schools or scientific and technical libraries. 

s-lk's "brain" consists of 200 highly qualified scientists and specialists, all of 
them doctors or professors of science. This intellectual resource bas enabled the 
organization to satisfy promptly request• for cc.aputer software coverin& a vide variety of 
applications, froa the aanagement of industrial production, tne rational use of raw materials 
and the .. na1 ... nt of b1111&n resources, to the design of coaputer pro1raame1 for agriculture. 
Snalk is run alone c~rcial lines as far as operations in Kun1ary are concerned, out 
adopts a different policy when providing aid to developins countries within the framework of 
an international orsani&ation; "In that case, ve do not •et out to make any profit at all," 
explains Dr. Gyorgy Matok, director of the Hunsarian section of the Unesco project. There 
are thousands of librariH in the developina countries vhi;:h cannot afford to set up 
information retrieval systeas, and which would therefore be interested in an inexpensive 
solution to their problems. The project proved that such a solution va1 pos•ible through the 
uH of aicrocoiaputers. Moreover, systa1 of this type can be set up within only a few 
months. Saaalk' s Study Centre elll'loys 90 full-ti• teachers, and orsanizes 35, 000 hours of 
lecturH per year. 1'ov Saaalk is pauinc on what it has learned to others. Over 2,000 
-peoole come every year froa 30 different countries. (Develop!!nt Forua, October 1985.) 

India -
India to Build Entrepreneur Parks 

The Govemiaent of India has selected Bhopal, Ban1alor&, BOllbay and Ranchi as the four 
centres in the country vher• science a11d technoloay entrep'l:'eneun parks vo11ld be located. 
The aain objectiv. of the science and technolOIJ entrepreneurs parks (STEP) is to ex?OH 
1raduate1 an4 science postaraduates to industrial culture and enterprise. The project will 
cover students 1raduatin1 froa various educational institutions, vho have been motivated to 
establish enterprises. The STEP will also cater to entrepreneurs vho have already Ht up 
industries and wish to sake use of the various facilities of the STEP in order to improve tne 
quality of their products. (Asia-Pacific tech. Monitor, May-June, 1985.) 

India'• railvav1 to be COllJ!Uterized 

Canada has ne1otiated a contract for USS500 aillion to computerize the Indian railways 
in 18 .onths. This includ11 USS136 a for central and peripheral llM or compatible hardware, 
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ossna • for c-.nicatiou and ussso. for railvay traffic softvare. The ~nae project 
includes a double ceotral computer, three resional computers, nine traffic ezcbanges equipped 
vitb super.ini-compaten aad terminals in all the .. in railvay stations of the railvay 
nettlOrlt vith the most track of any country in the world. 

At the s ... time, it ..... tbat ne1otiations between the Indian elect=onic depart-nt 
and llM (which abandoned tbe Indian •rltet 9 years qo in rejection of Indian financial 
participation in its activities aa required by Indian lav) have almost been concluded for the 
production of aoftvare ezcluaively for export, ther~by taltins advanta1e of the facilitations 
-• lav "J the Indian ~ver-..t to promote the eaployment of local informatics personnel 
(total fonip ovnerahip of aoftvare companies, free i•port and ezport, reduction in 
burgaucratic cootrola). 

IllK alao appear• to be ready to participate in the plans for 1reat informatics ezpa~~on 
by tbe lDdian oil and natural 1u c~iHion, vhicb bas set itself the 1oal of acqui.nn1 
5 superprocessors and 36 minicomputers in five years, •Giie of vhich American, some Indian and 
some Soriet equipment. In addition to the railway ayate11 already -ntioned wnich the 
Canadian supplier bu developed on IIH producu, IIH aspires to participate in INDONET, i:he 
gi1antic data network that is to r.onnect the entire country. 

Many of these projects form part of the -••ive international aid prcaised by 
14 countries tvo llOllths •10 to Prime Minister Gandhi in the Paris -•ting of the Aid to India 
Con•ortiua "to launch it into the hish technolo11 2lat century". The ai• of this consortiua 
is to compensate for the reduction in World lank aHistance (from USS2,500 a in 1984 -;., 
USSJOO • this year), due in part to China's entry, by -ana of bilateral aid involving 
various countries in the mount of US$4,000. France appears to be the lar1e1t bilateral 
co-operat~r in the teleco.amicationa area, followed by Italy in gas pi;>elinea and the USA 
and Nordic countries in various projects in which informatics forms an iaportant part. 
{Bultetin III Press, No. 46, 2 Sept .. 'ber 1985.) 

Italian pr~gr&1111mC 

Italians have established a National leHarch Proar- that addresser VLSI technologies 
and architectures, and techno:.~:ies for coapouod a .. iconductor d•vices. The strategy for 
this prasr- calls for a strong co-operation between industry, aanufacturers and users, 
universities and the National Council of Research Laboratories. The thrust of tile progral! 
vill be on aedi~tera results, addressing technologies and tools rather tnan products. Tnis 
progr• is dasiped to coapl ... nt other progr-• that Italy participates in, including 
ESPRIT. The VLSI part of the rrograa vjll cover basic technologies for MOS processes i.n :he 
ran1e of l.S •, CAD tools for i11pl ... nting nev design styles and a variety of architectures 
and VLSI deai1ns. To increase industry-university co-operation in tne design area, a 
multichip project vill be established to reduce the coat of silicon implementation. ln 
COllpOUnd-sniconduc:tor areas, the researcn effort vill concentrate or. Ga.As material and 
processes; a test vehicle vill be developed for microwave (signal and pover) and 
optoelectronic (optical COllm!Unicatiuns and optical processing) applications. (Reprinted vith 
peraiHion froa Sniconductor Intarnation.l Maaazine, June 198S, Copyright 198S by Cahners 
Publishin1 Co •• Des Plaines, Il. USA.) 

ICorea -
loraan chip• o" the block 

The daclinin1 chip prices have cau1ht the Sa•sun1 Se•iconduc:tor and Telec:Ollllunications 
Coiapanv, Republic: of lorea'a pion.er in 11at10ry intearated circuits, on the vrona foot. It is 
reported that the c09pany ha• drastically cut dovn its monthly production of 64K DRAM chip• 
tram five •illion co three aillion. Accordin1 to 1ome sour:es, the c:oapany is even 
contamp1.atin1 a total cue in production of 641t chip• to tide over the unexpected downfall in 
prius. To coapansau, s ... un1 has raised the production of 16l chips and is pulling all 
efforts up l'~ start the production of its prestigious 2S6K DIAM• at the earliest. The event 
ha• reactivated the controversy over the country's snicCMductor industry, which sae .. d to 
have died down vhan Korea jubilantly claiaed to be the third nation to independan:ly develop 
641C DIMs. The prices h•ve nov dropped froa USU each in December 1984 to USSl.20 each. 
lndr.1Hry circles vare mostly concerned about the financial squeeze cauHd by exc:aHive 
invut•nt into MOS (aeul oxide •nicondictor> aeaory chipa 1uch H tile 641t and the 256K 
DllAMs. Thit conc.arn has bean accentuated ever since the price of the "super chip" plu•ated. 
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the gover1111ent a1cribe1 the aisfortune that baa befallen tbe ltorean chip .. nufactureres 
to their inopportU1le inveat.ent. "A euper chip ha• a comparatively short life cycle, about 
four years. ~rea' • investaent into the 6/alt DRAM chips vas unti .. ly because tbere vas 4 

worldwide shift from 64IC DllAKa to 2561t DRAMs. Coapetition, both in pricing and facility 
inveat11ent, ia nov steep and the .. rket is teaporarily dvindling", aaintain officials at the 
Ministry of Trade and lndustry CHTI). the United States and Japan poured a lot of .oney into 
MOS chips during the last two years thus causing a glut. tt.orea's c;>ncentration on t~is 
field, the expe~• feel, va1 thus ill-ti .. d. (Asia-Pacific Tech. Monitor, Hay-June 1985.J 

Malaysia 

Rational announces closure of Malaysian plant 

Rational Seaicoaductor is to close its lC aaaellbly plant in Sereaban, West Malaysia and 
vill lay off most of the 1,000-.trOIO& staff by nest month. 

the closure vas announced in Kuala L.apur by Hax Stanton, vice-president, National 
Semiconductor Asia Pacific, vho said that fol loving the closure of the Sereai>an plant, 
National would concentrate its Malaysian IC assembly operations in its plants in Penang anci 
Malacca. 

According to Stanton the Serellban asseably facility is being cloeed because tho: plant 
c:.uld not fit in vith Mational's increased efiiciency unufacturing strategy, tne J~paneae 
ltanban or Just in Ti.9e system pioneered by the car giant Toyota. Liaited space and technical 
factors would prevent the Sere.ban plant froa adopting the aystea fully and consequently its 
production loaG vill be shared aaong National's other off-shore asseably plants in Asia. The 
continued vertical integration of Rational' s plants in !'eoang and Malacca vhich includes 
increasing the nuaber of ICs tested on site for direct shipment to customers vould provide 
the economies of scale needed to ensure the company's long tera grovtb in Malaysia, Stanton 
said. the Jus~ in Time strategy vhich mini•ises the need to ~old large IC inventories halves 
the le-S time betve~n receipt of an order and shi,..nt fro:a 31 days to 15 days •••• 
Cr.lectronics Veeklv, 18 Septeaber 1985.) 

Malavsia to Set Up Electronics Centre 

the Malaysian Govern.en: vill set up an Institute of Microc.. ~ctronics System soon as a 
training and research centre foT electronics. Datuk AUr Stephen Yong, the Minister of 
Science, T~chnology and Environment, stated that this vas a part of the efforts to devise a 
national microelectronics progr-. Ke said that the envisaged programme vas aimed at 
foroaulatin& 1trate1iu and pooling resource1 of the government and the private sector to 
develop the ~.alaysian •icroelectronics industry. Such effcrts, ac:ocding to Datuk Yong, were 
necessary as tbe governaent wished Malaysia to produce microchip• in the future instead of 
assembling •ic~ochip parts as was being done at present. He also spoke of the need to evolve 
an intensive e<'aputer education programme t~ overcome the weakness in computerization in the 
country. (Asia-Pacific Tech. Monitor, Mr.y-June 1985.) 

Alvey plans to plug ar:t ·cture gaps 

The Alvey Directorate plans tG inject about t20 •illion into computer architecture 
projecta :o plug saps left by its other initi&tives. Computer architecture vas not one of 
the main subjects listed oy the directors when the national progra.ae was launched nearly two 
years ago. Nov Alvey has decidf!d that it is too important to be left out and a 1trate1y 
document on the tooic is to be circulated with the forthcomin& issue o! the ~lvey newsletter. 

The 11ain thrust will be towards Manchester University' 1 Dataf~ov and l•J>"rial College 
London's Alice p .. oject, nov brousht together under the title of "Project Fla11hip". 

It is believed that Flagship will provide a suitable vehicle for both artificial 
intellisence and software erisineering projects. The Al''•Y directors shov a new confidence in 
the theoretical basi1 of ProlortYP" prosr~ing and think that Fl•&•hip i1 needed tc take 
full advantase of its likely results. 

A.11ang the ideas vhich are expected to attract Alvey funds in the next chrae years are 
three "exnplars" in the area of knovledae unipul•tion. The directors are preHntly 
considerin& proposals for applications such as a ve'y larse general purpose database (sucn •• 
a phone directory), ' COlllPlex deduction •Y" .. and a real time control effort, perhap1 in 
civil aviatio". (C9ttputer We•kly, 2S April 198S.) 
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Transputer .. kea working debut 

IM!«>S gave the first public deaonatration of a vorkiq 'Iranaputer ayatea at the 
Sigraph • 85 Co.puter Graphic• Show held in July in S;.n Francisco. 

Dubbed the Meiko Coaputer, 104 16-bit Tranaputera were operatin& in parallel to drive a 
highly c011pUtational task drawing a complex graphics display. the ayatea vaa put to1etber in 
a matter of days by Inmoa spin off coapany Meiko Bristol and used the first pre-production 
transputer parts aade available by Inaoa. 

the coat of each HIP of processing power in the Heike computer ia calculated at S250 
each. the deaon1tration aya ... ea also used the new colour look up table graphics chip froa 
Inmos, the IHSG 170, which make• uae of the aa.e QfOS production proceaa as the Transputer 
and ii aeell aa clearing the way for full scale production of the Transputer later this 
year •••• (Electronics Weeklv, 31 July 1985.) 

USA 

the Spectacular Promise of Supercomputer Centres 

Sifting through photograph• of the atar1 in search of clues to the origins of galaxies 
dnands excruciating patience. Anal1zing the aillions of pinpricks of li1ht in just one 
photo takes a computer three weeks. And PrincetOtl University physicist, Edvard J. Groth, bas 
hundreds of heavenly photos to study, with mo~e pouring in every week. But next year, when 
the first. iaages of galaxies never seen before come in from a govenment telescope launched 
into deep apace, the tide will turn in Groth' s favor. Be' ll be able to analyze the photos 
with an ultrafast "supercomputer" that will zip through the taalt in a aere hour. that will 
give him the once-unthinkable luxury of re-exaaining intereatin& photos and will increase his 
chances of spottin& new information. The computer will be the soul of a new supercomputer 
research center in Princeton, N.J. - one of four seeded by the National Science Foundation 
last March. The centers will put the world's •o•t powerful COllputers at the fiqertips of 
academic researchers for the first time. By the end of the decade, the NSF and others will 
have p\Dped S469 million into the program. 

Beyond expanding the frontiers of university research, the centers should hasten the 
transfer of new technolo11 from acad•ia to industry. "The centers will radically change the 
kind of university science that gets done", predicts Donald w. Anderson, director of academic 
computing at the University of California at San Diego, the hub of another NSF supercomputer 
center. Using the center's supercomputers, re1earcher1 expect to fill knovledae gaps in such 
rield1 u physics, mathnatic1, chemistry, and biology. Until new, university researchers 
could only dream of tackling problems that required vast numbers of calculations - even 
thou,h truly pathfinding work usually calls for just such number-crunching. But with access 
to machines up to 1,000 times mC>re powerful than the •inicomputers they normally uae, 
scientists will be able to solve lllADY of the1e complex problems. 

The fir1t 1upercomputer center vi 11 open late this year, and researchers are •lready 
clamoring fer computer time. The John Von Neumann Center for Scientific Computina in 
Princeton is evaluatina more than 500 proposal• from the 12 institutions it will eventually 
1erve, including Princeton Univer1ity. In the interim, the NSF ha• purcha1ed more than 5,000 
hour• of tiae on the 1upercomputers already in operation at government and indu•trial 1ites. 
Indu1try should reap a hand1ome bounty from the centers. Today it can tau years for 
research to filter from campu• lab• into bu1ineu. But by 1990 "tnere will be university 
projectl that have been in1tantly tran1ferred to industry", auert1 Nobel laureate 
Kenneth C. Wil1on, director of Cornell University's superc:omp•Jter effort, the \:enter for 
'nleory & Simulation in Science & Enaineering • 

............... Cl.iiB! ......... ,...,,., ....................... .......... ....... ~ ........ -- _ ..... , _ - 122 112 - 1121 --·- ... Z2 IO 111 .... 7V 31 23 11C -··--..-- tO 21 11 100 

.,..,_ ___ , ____ ._.. DITA IWl'TICl'ATlllllllllT'INnCINI --------.. --
(Re~rinted from tlec:tronic• Week, Copyright 1985, McGraw Hill Inc. All right• re1erved.) 
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STAlllWlDIZATIOM Ali1> LEGISLATION 

ISO and IEC prepare to join forces in the field of infor.ation tecnnolo11 

The tvo aajor vorld organizations reapoosible for producing interutional standard•, 
will coabitte forces to provide urgently 1leeded standards for tbe field of infor.ation 
technology. This aove, brinsing together existing standardization work in ISO and IEC, vas 
prompted by the increasing btegration of tbe technologies that -ke up tne icfo~tion 

technology sector aicroelectronics, telec~nications, coaputing and inforution 
proceuiag. 

Speaking at the IEC General Meeting in Montreal r•.:ently, Mr. Alexis Dejou, tbe IEC 
Preaident and Mr. D.C. Spickernell, the ISO Vice-President agreed that international 
ataadards vere urgently needed tc facilitate interconaecti0:1 and cr'31Unication between a wide 
variety of equipment, e.g. pen~l coaputera, word proceuora and a boat of other 
industrial, ca1111ercial and doaeatic 1y1t~. 

A joint ISO/IEC committee alre.ady baa tbe necessary plans for the operation vell in 
hand. The IEC Council, composed of representatives froa 42 countries, bas given approval for 
the joint effort. Approval froa the ISO Council, which acts on behalf of ISO aeaber• froa 
15 countries, is e~cted at its meting in Septe9ber this year. In the •antiae, a 
committee of experts from ISO and IEC together vith eq>erts from the tvo -jor consultative 
c~ittees of the Iro (International Telec~nications Union) start vork this July. This 
committee will deteraine the structure and operating procedures neceHary to produce needed 
international standards for this area. The joint ISO/IEC operation is expected to achieve 
improved .. nageaent and co-ordination for the total international progl'-. It will also 
help to avoid duplication of work and maxiaize the use of the scarce .. npower in this field. 
(ISO Bull~tin, No. 7, July 1985.) 

OSI standardJ 

There have been numerous recent reports in the coaputing press referrins to Open 
Standards lnterconnection (OSI) and OSI standards, but as yet there has been little factual 
info~tion on the development and availability of these documents. ?be OSI initiative, 
undertaken by tbe International Organization for Standardization USO), is now reacning 
fruition, culainatina in the availability of internationally-agreed drafts for OSI, l.Atls and 
computer graphics. The two ISO C:O..ittees responsible for OSI, Technical C~ittee 97, 
Subcommittee 6 (Layers 1-4 and LANs) and Subco•ittee 21 (Layers 5-7 and computer arapbics) 
have been responsible for the development of th••e drafts. 

Because of the neceuarily stringent, but ratner ponderous procedures for obtaining 
formal international aDproval of ISO drafts for ulti .. te publication as ISO standards, the 
BSI Technical C011mittee1 have decided to make relatively stable approved ISO drafts available 
by publishing them as BSI Drafts for Development (ODs). This achieves the optiaua 
combination of user (of the DD) confidence and speed of availability. Thus a DD i1 
effectively a pre-standard which is .. de available for the guidance of those who need to know 
the current 'state of the art', even allowing for the fact that the 150 draft aay chan1e 
prior to the publication of the ISO standard~ 

Tbe timing of the availability of the DD1 reflects not only the level of technical 
stability of the doc\lllent, but also the neceHity of .. kins advanc:e inforaation available. 
Thus certain important documents may be made available at a somewhat earlier 1t•1• than 
normal, and where this is the case, suitable explanatory inforution vill be aiven in the 
national foreword. ~Computing, 18 July 1985) 

Digital, the first American manufacturer to accept 150 1tandard1 for computer network• 

Digital is che tint US unufacturer to announce its intention to uke ita 80del of 
computer network, Di1ital Network Architecture CDMA), comply with the 1taadarda of tbe open 
system interconnection (051) of 150 (International Standards Oraanisation). ISO a1pire1 to 
achieving that the standardi;ation of data intercetnnection protocols permit the cocnection of 
different makes of compuLer hardware to a public packe1e-1witchin1 telepilone netvor~. 

Digital has announced that it will develop the part corre•pond~na to level 5 (dialo1ue 
between different tasks) in three year• and will alter th• correapondir1 part of it• network 
to lev'tl1 6 C data hand line 1nd for .. t prHentation) and 7 (talk treat••t aad applicaeiosa 
resources). Temporarily, while concludin1 the foraer, it will illpl ... ot com111Dicatioo 
programs between both 1y1t•1. Jt.1 reauds the r ... in7na levell, it ha• aoAOUDCed tbat i.c 
will develop software co~re1pondin1 to level 4 (correct information tran .. i11ioo) aad that it 
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vill follow the rec~ndationa of CCITT (International Tele1rapb and Telephone Consultative 
C:C-ittee) vith re1ard to ••l&IH i.e. standards 1125 on public netvort:a and x400. The 
fo~r coven the first three levels of ISO'• aodel, froa setting up virtual citcuiu and 
connections to the correct ca..anication by ..->cl .. • and telephone lines. 

To round cut this standardization effort, Di1ital baa announced that 1t vill support the 
KAP standard {Manufacturin1 Auto.ation Protocol) •ersioo 2.1 in the doaain of indunrial 
networks. {Bulletin Ill Presa, Ho. 41, 29 July 1985.) 

!he problems of coaputer• that don't talk ou the shop floor 

A sroup of 18 European companies includir.1 GEC and British Aerospace is to spend 
ElO aillion over the next three years vorkinc ou~ hov to couple up the computerised equipment 
used in aanufacturinc industry. The project is part of the.EEC'• Esprit prograa of advanced 
coaputer research. The lack of atandarc!ization in hov COllputera c~nication vith each 
other is nov recognised as a aajor barrier to COllputer-integrated .. nufacturinc CCIM). 'nle 
new reaea:-ch into so-called CL'f architecture will propose a set of standards covering 
coaputers used in design, adainistration, sales, .. na1e11ent and aanufacturinc. t?te standards 
vi 11 reach fr011 systems ~hat serve aanage•nt at the top cown to the wires that carry th~ 
chattering• of robots on the f.:tory floor. 

American companies, led by General Motors and the Boeina aircraft c011pany, have already 
begun work on standards for .. ._.facturinc indu1try and are well on the vay to per1uading the 
equipment aakers to adopt a standard for co..unication1 called the Kanuf•~turing Automation 
Protocol and the Initial Graphics Exchanae Systea, which provides a foraat for exchanging 
product data between computer-aided desicn systeaa. Bernard Lorimy, froa the French aoftvare 
fina CAP Ceaini Sogeti, vho heads the architecture project, denie1 that the European team 
will end up duplicating the American work. "We •re startin1 at the top and working down; 
they are starting at the bottoa and working up, hopefully ve will .. et in the aiddle." 
British Aerospace, however, believes that a European atandara i• vital because the Aaerican 
svste.s are out of date, and in any case it would be bad for European industry to rely 
entirely on American developments. ('nlia first appeared in Rev Scientist, London, 
l August 1985, the weekly review of science and technolo11.) 

Fortran fights for its future 

Fortran authorities are trying to break an i11pending block by IBM and DEC on the 
modernization of the language. 'nle American National Standards Institute' s coaa1ttee on 
Fortran, the world's second aos~ used language and first choice for scientists, is mobilising 
support for a nev standard which the two biggest manufacturers have opposed. IBM and DEC. 
have objected both to the size of the planned definition and to the "deprecation" of certain 
statements; that is, aarki\\g them for deletion in the 1990s. Soae experts have suggested 
that the manufacturers are seeking to avoid the cost of upgrading. 

If they vote again1t publication of the standard, major users .. y adopt an alternative 
such as the US Defence Department's Ada. The DoD has recently besun a bid to enforce ADa on 
its suppliers. IBM' 1 technical relations manager Keith Williams says the deprec:ated list 
would "transform" the languace and pose compatibility problems for users vith large 
investments in existing progr .. s. He says the lansuage should not become too large in case 
it loses popularity. (Co'!J)uter Weekly, 18 July 1985.) 

ICL and Europeans push Unix standard 

Europe'• major .. nufacturers are set to force an industry 1tandard with Unix where the 
US telec011mUnications &iant AT' T h&1 10 far failed. 'nle top firms are ICL, Bull, Sieaens, 
Olivetti, Phi lips and Nixdo::f, all meabers of the X/Open Group which promotes Unix as a 

• standard 1oftware environaent. They have bac:ked a comprehensive range of international and 
de facto standards desicned to provide their combined user base with a Comaon Applications 
Enviro111ent for Unix. AT ' T has liaited iu activities to proaoting the Unix Sy1tea V 
standard, but the European aanufacturers seek to provide u•ers with a full range of features 
that will aake full portability f~r applications 1oftware po1sible. ICL hesds up the X/Open 
Group and is leading the way in i11pl ... nting its rec:Ollllendations. ICL is to launch ver1ion1 
of Unix for its 2900 and Series 39 aainfra .. s early next year. 

I I I 

The other aanufacturers are understood to be baekin& recommendations aade in the Crouf' s 
X/O~eft Portability Guide Overview, the full ver1ion of which is due for publication 10111e time 
in Ausust. Two cnapanies likely to benefit aost from the 1roup's recomaendations on suitable 
1tandud1 are Relational Dar.abHe Sy1ums and Micro Focus. (COllputinG 'nle New•:.~-!· 
21 June 1985.) 
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~ coptript Bill ha• fast auccea• 

The pri•ate llnlbera' Bill to aMncl the c:opyri1ht lav to c:oftr softvan ha.:I iu final 
ea..o... readin1 last week. It is ezpec:ted to recei•e the loyal Aasent which .eaos it should 
be oa the statute book by the end of September. 'Dli• repres&nU a bi1 suc:c:eH for the 
Federation qainst Software Theft (Fast) and the camputer inciustry lobby ben~Dd it, perhaps a 
unique case of the industry unitiac to succeed in rtaaaciac the lav. It bas also been 
accomplished vith no aore than a nod of appro•al froa the &oYerament itself. 

Fut says it vill llOt be retirina at the end of this c:a.pai1n but vill continue to 
ensure that the benefits of tbe chaace are reaped in full. • • • (Ca!puter Weedy, 
n July 1915. > 

US act protects Ult chips 

Ul aicrochips are now protected froa piracy unclu cbaaces in US copyript I.vs. the 
temporary two-year protection •creed under tile US Olip Protection Act is part of an 
international strengthening of lava to safeguard chip desipaers. So far the US ha~ granted 
one year's ,rotection to Japanese, Dutch, Australian and CanMia11 .. nufacturers. 'Dle UK had 
been given two years because its lava appear to be the strongest. 

n.. US Chip Protection Act vas passed in June to 1ive desips ten year' 1 protection. 
l'nder OTdioar. US copyright lavs, only blue,rints are protected and rivals were a~le to get 
avff! vitb CO?Ying the final 'roduct. (Col!putins, 29 August 1985.) 

C081>uter lav Newsletters 

Growing interest in computer lav has created a .. rket for newsletters ai.lled at users, 
vendors, and :heir lawyers. 

COMPUTER LAW ARD TAX REPORT 
Warren, Gorhaa ' Lallont Inc. 
210 South St. 
Bost~n. MA 02111 
$78 
Monthly. Primarily for users. Covers 
new 1&119 and offers geoerai advi,e. 
Written by Nev York attorney 
Esther Roditti Schachter. 

COMPUTER LAW MONITOR 
Research Publications Inc. 
P.O. lox 9267 
Asheville, NC 28815 
~9.50 
Quarterly. For users and vendors. 
s~rises and c011111ent1 on court 
cases. Edited by Buffalo attorney 
Patricia A. Hollander. 

COMPUTER LAW NEWSLETTER 
Bigelow ' Saltzberg, 
100 Tower Off ice Park 
Woburn, MA 01801. 
S300 
limonrhly. Fo~u••• on Jevelopment1 
in Ma11achusett1 and the Northeust. 

COMPUTER LAW REPORTER 
Computer Lav Reporter li:te. 
1519 Connecticut Ave, NW 
Washing~on. DC 20036. 
$550 
lillOftthly. Reprints recent deci1ion1 
and cal'l'ies articles discu11ing leaal 
issue• and lavs. Primarily for lawyer•. 
!dited by Gary J, Rink ... n. 
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COMPUTER LAU STRATEGIST 
111 Eighth Ave •• Suite 900 
Rev York, WY 10011 
$165 
Monthlv. For lawyers. users, and vendors. 
~lor~ issues and offers practical advice. 
Edited by Julian S. Millstein of Brown, 
Ray...a ' Millstein, Nev York. 

COMPUTER LAWYER 
Lav' Business Inc:. 
855 Valley Rd. 
Clifton, NJ 07013 
$175 
Monthly. In-depth articles, pri .. rily for 
lawyers. Edited by Kiles Gilburne of Blanc, 
Gilburt1e, Willia .. and Johnston. 

COMPUTER NEGOTIATIONS REPORT 
Sunscape International Inc. 
1513 E. Livingston St. 
Orlando, Fl 32803 
$265 
Monthlv. User-oriented advice on 
contr~tina and acquiaitions. Edited by 
Charles E. Harris of Arky, Freed, Stearns, 
Watson, Greer, Weaver 'Harri• of 
Orlando, Fla. 

COMPUTER USERS LEGAL REPORTER 
Computer Lav Group Inc. 
Attn: Subscription Dept. 
191 Po•t Id. West 
Wescport, CT 06880 
$89 
Monthly. Broad coverage of issues plus 
advice. Edited by Charles Pritsker Lickson. 
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TIE SCO!T IEPORT 
Lav • Techr.oloey Press 
P.O. lox 3280 
!lanhattan leach. CA 90266 
Sl!t7 

"onthlv. In-depth analysis of legal 
developments. Edited by Michael Scott. 

- 45 -

SOF'IVA&E PROtECTIOll 
Lav • Techaoloay Pre•• 
p .o. lox 3280 
Mnhattan hach, CA 90266 
l72 
Monthlv. Focuses exclusively on legal 
technical. and practical aspects of • 
protecting software. Edited by Michael Scott. 

(Source: Dat ... tion, 15 June 1985. ieprinted vith peraissioa of DATAMATIOll ... azine, 
cop~right 1985, bv Technical Publishing Co91panv. A. Dunn and Bradstreet Coepany, - all rights 
reserved.) 

SOCIO-ECONOMIC IMPLICATIONS 

IT to oust 'clerical army' 

Armies of clerical staff doiag routine repetitive work for the ~ivi.l Service may be 
replaced by computers. The prediction c..e from Anne Mueller, aenior civil servant. lolllo vas 
drawing a picture of 'the Civil Service in the year 2000' at a conference of civil service 
accountants. Mueller. head of the .. aagement and personnel office, said emergin& technology 
could allov some work to be done at home. And she added tba: the teciuwlogical cnanges 
'vould have fundamental consequences• as tbey already bad in cbeckin& VAT returns, Custoas 6 
Excise fonu and the resister of property titles. 

'n\e changes had all led to greater job satisfaction. 'as well as improved efficiency and 
qualitv o! service', she added. ~ueller said she believed IT vould increase th~ 
effectiveness of civil service aanaaeiment by providin& for more comprehensive and up to date 
information. It should also be 'a positive force for obtainin& better value from liaited 
public resources', she said. She envisaged the Civil Service contractina more towards a more 
flexible and professional workforce. ~ueller said the present ri1id 1rading structures had 
to be changed and that people's skills had to be r~deployed. Massive chances will have to 
take place in aany areas. (CO!puting The Newspaper. 27 June 1985.) 

Skills gap hits innovation 

A shortage of qualified staff is the single largest factor ha91pering tne world's aajor 
manufacturers, according to an international survey of top industrialists. Although tnis 
shortage is not nev, it is surprising that senior executives think it •ore significant tnan 
either hi&h interest rates or trade unions. The survey also highli&hts differences between 
tne Japanese and everyone else in perceptions and attitudes. 

The survey was carried out among 176 chief executives and c011pany directors in nign 
technolo1y businesses rangin& froa COlmUnications and coaputers to aacnine-tools and medical 
equipment. The firas are based in Japan, the US, West Germany. Britain and Belciua. The 
survey is called Attitudes to new technology - an international 1urvev and was conducted Dy 
MORI on behalf of PA Technoloay a consulting and research organisation. twenty-two per cent 
of the peoFle questioned felt that the lack of qualified staff was th'- aain coastraint to the 
development of nev products and processes vichin their company. None of thea thou1ht that 
high interest rates or trade unions were barriers to innovation. But govenment regulacio1s 
were picked out by some US executives. The short•&• of qualified staff i1 particularly acu:e 
in Britain and Japan. Tne Japanese are also wor:-ied about the quality of their staff and 
described the• vi th phrases like "lack of creativity" and "•diocrity". "They bl- it on 
the education systn but they don't know whether selection filters out th8 creative or 
whether the 1yst.. itHlf stops people froa beinc creative,.. said Dr Cerald Avison of 
PA Tec.hnolo&Y v~o has studied the results of the survey • 

According to Dr. Avison, the replies show the Japanese to be far more asgreuive in 
their use '>f technolo1ical d1velopt1ents than the western counf;ries. '"They would use it to 
focus on new products, face up to the ca11petitior1 and do reHarch rather than us in& it in 
:Sefensive atte111pts co reduce prOtfuct ion costs," he 1aid. Absolutely nune of the Japanese 
senior exe~ucives said chat they vould adopt defensive M&1ures vhih one-sixth of the 
British oner 1ould. The survey also found chat a Japanese company was five ci .. s •ore likely 
co have a b ... ud director respon1ible for keepina the rue of t:.e board informed about new 
technology than a western c011pany. 
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And tlhile the J•~aneae were 1enerally opposed to shiftin1 universities avay froe basic 
research and tovarc!s applied research, everyone else vas in f•vour of it. "this is a time 
bomb,• said Dr. Avison. •Ia 111 years ve -y have no basic dev•l:>peents to apply. We could 
become ass.-blers and not creators. Ult~tely ve could become an offsilore island that is 
ccmpletely dependent Oft techDOlOIY froa Japan." lbe survey shovs the Japanese to be 
confident: they are ta0re worried about domestic competition than foreisn competition vhile 
much of the Vest vievs Japan vith concern. (Electronics Weekly. 18 September 1985.) 

GOVERNMENT POLICIES 

n. go-.ernment of laaaladesh is plaving an i.!!portaat role in electronics develo,-ent * 

Banaladesh is one of the least developed countries in this re1ion. Although it is a 
s .. 11 country of 55,598 sq. ailes (143,998 sq. ka), lan&ladesh has a ccmparatively very lar1e 
~lation of about 90. 7 aillion people. On the one band, it has been bending all its 
efforts to arrest the population explosion, vhile on the other it has been utilising all 
possible •ans to boost up food production to ultiaately atuin self-nfficiency in food. As 
a result of its continuous endeavours, the population grovth rate has sbovn a dovnvard trend, 
vhile the food production has reasonably increased, in spite of droughts and onrush of floods. 

Though the industrial sector is relatively saall, contributing only 8.8 per cent of the 
GDP, it plays a strong supportive role in the country's agricultural and infrastructural 
developaents. lo a country 1 ike Bangladesh having a very lov per capita incoae and a heavy 
population pressure and agrarian base. development of industrial sector holds the aajor 
loagtens hope for alleviating both poverty and 1uaranteein1 hi&h-level, self-sustaining 
income growth. 

Consideri"I the iaportance of the development of industrial sector of the country. and 
in order to give a new diaension and 1reater thrust to it, the aovernaent bas taken a number 
of steps. There has been progressive disinvestaent of the industrial units vhich, following 
t~ independence. had to be taken over by the government !or aana1ement. Industrial 
investaent schedule has been refrmsed and a nev industrial policy vitb a series of incentives 
and pra.otional aeasures has been introduced to reactivate the industrial sector particularly 
the private sector industries. 

The basic objectives of this new industrial policy are to: 

(1) expand the aanufacturing sector vith increased participation of private sector; 

(2) liait the role of public Hctor to the establishment of basic, heavy and strategic 
industries; 

(3) encoura1e investments to move away progressively from aue.bly to intermediate/basic 
industries; 

(4) protect and proaote local induAtries by reasonable tariff .. asures •nd/or banning 
i11Ports where there is adequate domestic capacity; and 

( 5) develof) indigenous technology base aad encoura1e judicious application of appropriate 
techaology. 

Other notable features of this policy are; 

Cl) a 110re simplified 1anctionin1 procedures and decentralisation of sanctionin1 powers; 

(2) creation of tnvHtMnt Assistance unit Cone stop Hrvic:e) for providin1 wider service 
fac:ilities to the investors regarding proce1sin1 of project. acquisition of land, arran1e .. nt 
of pover/1&1 1 iuuin1 of~ licence for rav aaterials iaport, etc.; 

(3) increase of sanctioning power by loan 1ivin1 a1enc:ie1 and other sanctionin& authorities; 
and 

(4) foreign part1c:1pation in joint venture projects on •utually beneficial terms and 
conditions. • •• 

•/ Thi1 report vaa preHnted at the Ninth General Assnbly of the A1ia Electronic:• 
Union-on 4 Sept .. ber 1985, at Tokyo, Japan, by Hr. Sh .. aul Islam. Mr. Sh .. sul is a chai~n 
of langl•de1h ~lectronic ~anufacturer1 Association. 
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Aa far aa electronic industry ia concerned. aansladesh is still in the be1innin1 st•&•· 
lut there has bee:t crowing avareneu about the i11POrtance of this industry in particular both 
in the public and private sector. Recently sovenment hes undertaken trade and industrial 
policy refo-r. progr...e. to find out vays and aeans to develop electronics industries in the 
country particularly export-oriented electronic industries to generate its export earnings. 
A Technical Coaaittee has been formed in thiA connection to prepare and subait 
recommendations on the basis of which a policy decision vill soon be .. de by the sovernment. 
The development of electronic industries in the country is still limited to local assembly of 
radio receivers. radio-cassette recorders and televisions. At present eore than 60 units 
have been sanctioned vith a total capacity of 795.000 sets ~or assembly of radio receivers. 
radio-cassette recorders and about 22 units vith a t.Jtal capacity of 120.000 sets for 
assembly of television sets. 

Apart from this, a local coapany bas been in operation :.o joint collaboration vitn a 
Swedish coapany. Its activities include etchiq, prir:.:ing and stuffins printed circuh 
boards. vindins of transfo-r.ers and other asseabhes. lu asseabled products are electric 
fencers, Mi-cd battery charaen. dry type electronic transformers and di&ital bi&h voltage 
testers. The rav materials are supplied entirely by the ioreign partner vhich also takes up 
the entire output for .. rketing in Europe and th• USA. 

In !angladesh there is enough scope for de'lelopment of electronic iDl!uatries and it is 
exy>ected that aore and 110re industries vill soon be COiiing up in this sector to avail 
themselves of the opportunities and facilities offered by tne govenment. As regards 
organisational structure in the electronic field in the country, the Ministry of Industries 
is the .. in government body whi::n lays dovn the general policy of industrial development 
including the development of electronic industries both i11 the public and private sectors. 
The iaple.entation of the government policy and program..e rests vith the Director General of 
the Depart.eat of !nduetries so far as the private sector is concerned. In the planning 
comaission of the goveniment, the Induscries Division, vhich deals vith industrial planning 
and development ia .. inly engaged vith relevant studies and plannins for the future, while 
the business of formulation of policy statements and guidelines on science and technolosy and 
the follow up of their iaplenentation devolves on the Science and Technolc11 Division. The 
notevo·thy developments in this country in policies and activities in electronics fields aay 
be s111111&rised as under: 

There are seven TV stations in Bangladesh covering al1110st 90 per cent of the total urban 
and rural areas. Besides Bangladesh has six radio broadcuting stations including a few 
relay stations. The principal objective of this e~pansion of TV and Radio network ia to meet 
the extensive .. ss c0911Unication needs of the country. 

There has been considerable i:-rogress in the extension of telecoimunication network in 
the country. The Bangladesh Telegraph and Telephone Board nas already set up VHF, UliF and 
microwave network throushout the country and whatever area still reaains uncovered vill soon 
come under telec~nication network. An electronic exchange for central telex systea nas 
been set up, vhile international dialin1 system has also been introduced. 'I"ne prosrmase for 
having electronic exchanse• in ::he principal citiu is also bein& 1radually illpleaenteel. A 
sisnificant ste11 forvard in the telecomaunication field has been the establishment of a 
satellite earth station vith Intelsat standard A at kthbunia. Another earth statl.on v1th 
Intelsat standard B has been set up in the outskirts of Dhaka. 

'ntese projects have greatly strensthened its t.elecomunication efforts. The 
establishaent of a domestic satellite communication system is also contemplated. A public 
sector enterprise - Tel2phone Shilpa Sangshta ia now aanufacturina subacribi!r'• set, PABX and 
telephone exchange equipments o! electro-.. chanical type in joint collaboration vith Sie.ena 
of Wut Ceraany. With ra11id devalopment of stored prosn_. cor.trolled CSPC) switches, the 
exiating electro-mechanical systni is becoain1 obsolete and hence the existing factory is 

, beins chanced over co electronic switching factory, keepin1 side by aide the production of 
eleccro-Mchanical equipment for someti.. to cater for the n'ed for rural and suller 
capacity exchan1es. 

1111 I I Ill I I 

'The electronic factory vill also produce electronic coaponenta for the aanufacture of 
nchan1• equiptUne and for ••ting the deaand for other local industries aanufa,turing 
electronic 1ad1ets, 

In respect of research and :ievelopment act1v1t1u, the pro1ra_. of the institute of 
eleccronica located in che outskirt• of Dhaka aay be .. ntioned vhoae broad objectives are as 
ut\der: 

1111 I 
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(a) PTallotion of R • D in electronics; 

(b) Providin& electronic installation, testiq, aerviciq, quality analysis and quality 
control needs; 

Cc) Trainins of electronic personnels; and 

(d) s .. 11-acale fabrication of electronic equi,.e~t•. 

In the count~ there are fev noteworthy trainiq facilities. The existing trai.n1ng 
facilities in the electronics fields are 1ro11ly inadequate. A student intending to receive 
edu.:ation in electronics can have a three-year course on electronic"I from polytechnic 
institutes after paasins Secondary School Certificate examination. nter~ are, however, only 
a wry liaited number of such institutes in the country vbere electronic courses are 
available. As the I1laaic Centre for vocatioaal training and research ~. neariq completion 
at Dhaka under the auspices of the Organisation of the Islaaic Conference. This centre vill 
impart training in various trade crafts including electronics where technicians froa I1laaic 
countries are expected to be trained. But whatever training facilities there are in the 
country in the field of electronics. these are not enou1b to bring out hi&hly trained 
profe11i011&l1 needed for electronics industry. lt bas, therefore, always been proposed that 
a regional institution sponsored by the Asia Electronics Union should e11erge as a centre 
where postgraduate trainins facilities in electronics vill be aade available to the 
developing countries to enable the• to acquire appropriate technology for acnieving speedier 
development in the electronics fields. <~. October 1985.) 

UlCIDO documents: 

UlfIOO/IS. 542 

UMIDO/IS.546 

URID0/15. 550 

UlCIDO/IS. 553 

UllIDO/IS. 554 

RECENT PUBLICATIOlfS 

()f)tical fibre production by Ernst Bonek, 
Beinricb Otruba 

Bernhard Furch and 

The Brazilian •icroelectronic1 industry and its relationship vith the 
comaunication1 industry by S. Wajnberg 

Guidelines on application of aicrocoaputers in aineral processing 
laboratory: technical data for deteniining the fair price of ores in 
developing countries by P. Gado 

Role of national planning in science and technology: aeana for changing 
the technological doainance of industrialized countries (com1ent1 on 
experiences in selected countries) by Jon Sigurdson 

Guidelines for the fnrmulation of a basic policy and develapment plan for 
science and technolosy by H. S. Choi 

Econa11ic Collllai11ion for Europe (ECE) 

SC.TECH./l.178/Add.l 
Current Developments in Science and Technology Policies: Policy iuuH auociated vith cne 
introduction of electronics in soae iadu•trie1. Note by tbe secretariat. 

The document vas prepared far the Thirteenth ••••ion of senior advisers 
to the ECE 1overa.ents on scie:M:e and technology, held at Geneva, 

• 

• 

16-20 Sept•ber 1985 vho lookad at •icro-dectronic:• based systns in • 
manufacturing such as flexible aanufacturing 'Y•tn1 (PMS) which are 
increasin1ly identified as beins kay technolo&iH for enhancing 
productivity and interutional cOllpeCitivaneu in industry. Goverll8ent 
progr .... s in some EC£ countries •• well •• in Japan are r~vieved. 

Statistical Pack• u for A ricultural ReHarch " Workin1 Paper No. 17 by 
'nlOll&s ti ve • u -paae paper u one o uny r• t a A:a.ch:a.gan State University 
seriH, lntenational Develoenc Pa15irs• !line statistical packa1H expreuly designed for 
a1ricultural reHarch are dHcribed T ere in. Sin~le copies are free for AlD personnel and 
Third World requesters, USSl/copy for others. lt can be ordered fr011: HSU Internacional 
DeveloptMnt Papen, Dept. of Asr-iculture !c.,n011ic1, 7 A1riculture Hall, Michi1an Stace 
University, !a1t Lan1in1, Michigan, USA, 48824. 
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A low-cost aicroc011puter prograa desisned by acientisu froa MSU and the Asricultural 
University of Norway. suppcrted by A.I.D.'a Alternative Rural Development Stratesiea Project, 
is nov helpins African scientists to desip. aanase. 11nd analyze asricultural research 
experi.e!lts. With only brief trainins. HSTAT can be used by persona vith no previous 
aicrocoaputei· experience. and can bf! run on .oat aicroca.puters. Trainins &nd aoftvare 
aateriala are available in English. Spani3h, and French. For a brochure on the technical and 
general features of this prograa contact: Russell Freed. Institute of International 
Agriculture, 101 Agriculture Hall. Michigan State ~niversity. East Lansing. Hi:hisan ~8824. 
{517/~55-0174) (Development C:O..Unication Report. SU1111er 1985) 

Introduction 

A REVUll OF THE STATE OF THE ART OF GaAs RESEARCH* 
Christopher M. Snowden** 

Recent advances in galliua arsenide technoloey have led to a draaatic increase in 
interest in using gallium arsenide (GaAs) intesrated circuits in a vide r&n&e of 
a~plications. Initial interest centred around analosue applications. and the early 1980s sav 
the birth of a nev generation of GaAs 110nolithic aicrovave integrated circuits (HMICs}. 
Current trends however. suggest that the development of high speed digital IC. vill doainate 
Gal.s technology. 

Gallium arsenide has several properties which lead to superior bi1h freqHncy/speed 
perforaance when ca.pared vith silicon. Calliua arsenide has a hi1her lov field electron 
aobility than silicon, which allows electrons to reach a peak velocity in excess of tvice 
that of electrons in silicon. Furthermore. in very ... 11 device• {sub-aicron) the pheno11enon 
of 'velocit'f overshoot' allows even higher velocities to be obtained {up to five tiaes those 
achieved in silicon devices). Another advantage of GaAs over Si is that devices fabricated 
usin~ n-type aaterial have the property that sub-aicron epitaxial layers 1rovn on 
semi-insulatin1 GaAs, exhibit aobilities approachin1 the bulk value. this contrasts vi th 
silicon where thin layers grown on insulators exhibit substantially lower aobilities than the 
bulk value. It is this feature of n-type Gals which 1ives Gals transistors lover parasitic 
resistances and higher gains than siailar silicon devices. 

Digital integrated circuits fabricated in GaAs offer advantages in speed, paver 
dissipation,_ operating teaperature ran1e and radiation hardness vhen coapared vith silicon. 
GaAs di1ital integrated circuits have the hi1h speed capability required for very high-speed 
computers, high d.tta rate comaanication system•. and hi1h-apeed vide-bandvidth aeasureaent 
systeas. Space and ailitary applications take advanta1e of a radiation nardnesa woicn 
extends beyond 10 aegaL\Ds for GaAs ICs. Silicon KOS circuits 1enerally fail arou11d 
10 kRADs - the beat silicon circuit• vithatand 1 Mltad. Gals lCa have bee~ operated over the 
temperature range -200 to 300 de1rees Centi1rade 1 and consequently circuits have been 
developed to take advantase of this temperature ran1e for use in combustion engines and other 
hostile environments. 

Galliua arsenide discrete ana101ue devices first appeared vith tne introduction of the 
transferred electron oscillator {Gunn diode} in the early 19701. this tvo terainal device 
which ia capable of 1eneratin1 power at aicrovave frequencies was rapidly incorporated into 
•icrovsve sub-aysteas and is still used extensively in both c01111ercial and a1litary 
applications. Interest in usin1 Gal.a spread vih the widespread introduction of the GaAs 
!'P'..SF!T {Metal aniconductor field effect tnnai1tor) which is uHd in a vide variety of 
microwave applications up to 40 GHz. 

The demand for integrated aub-syste•• led co the development of analogue Gals HMICs, for 
applications such as direct broadcast satellite (DIS). receiver front-ends and phaaed-array 
radara. The first com1ercial GaAa analogue IC vaa introduced by the Harris Corporation in 
February 1984. Up to the present tiae the drive to develop ando1ue MMICs has not utched 
the effort put in to the rapidly expandins digital field. this can be partly attributed to 
the vell funded research and development procr8'Jls dedicated to di1ital Gala research (Juch aa 
the DARPA progr• in the USA). 

* this article is an excerpt of • paper prep&red by Dr. Snowden for UHlDO vhicn vill 
be published in a different 1eriea and vill be available upon requeat. 

** Microwave Solid State Group, DepartHnt of Electrical aad Electronic t111ineerin1 1 

Univeraity of Leeds, Leeds LS2 9JT, UIC. 
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The speed ad·nntage of GMs oYer silicon baa led to the rapid development of GM• 
digital circuits. Considerable effon in the United States, C.urope and Japan baa already 
resulted in the dewelopment of nanosecoad access tiae 16 kbit CaA.s IAMa. Research in the USA 
and Europe bas been aimed largely at ailitary applications and co.1ercial c~nication 
syste91s, whereas strong investment by Japanese companies ha~ been directed towards the rapid 
development of fifth generation computers. 

The recent development of heterostructure transistors (~"'t, MODFET or TEGFET, and the 
HIT), which proaise operatins frequencies upt..> 100 Gil& bas alre~dy been exploited with the 
develovment of very high speed digital ICs capable of operating veil in excess of 10 Cigabits 
per Second. Die very high demands placed OD fabrication technology by these devices (s~ of 
which require layer thicknesses of less than lOOA and contact widths of less than O. 2 ,,.) • 
has in turn led to increased effons in developing better crystal growth, .olecular be•• 
eDitaxy (MBE), dry etching techniques aad high perforaance electron be .. lithography. 

Another expanding area of application for CaAs and related coapounds lies in the ~ield 
of optoelectronics. Solid-state sources and detectors are key coaponents in fibre-optic 
c01mUnication systeas. Research into developing integrated electro-optic sub-systeas bas 
already begun. 

Performance of GaAs integrated circuits 

Although GaAs bas substantial advanta1es in teraa of power dissipation, speed, operating 
teaperature and radiation hard:.ess, there are other factors which aust be coosidered when 
coaparing the relative aerits of silicon and galliua arsenide. In particular the complexity, 
reliability, availability and cost are iaportant factors in deteraining the best choice oi 
technology. Recent developments in distributed parallel proceHing 11sing VLSI silicon 
technoloay have tended to offset the iamediate speed advantaaes 1ained froa CaA.s in a nuaber 
of coap11ting applications. However, there are aany applications where parallel processing is 
not applicable. Specifically, bit streaa processing, which incorporates error detection and 
data 'orrelation, and data acquisition and sampling systeaa for wideband signal processors 
are not s11ited to parallel processing. Fut11re systeas will inevitably exploit the best 
attributes of each technolo17, and GaAs and Si s11b-systeas will be incorporated into areas 
which aake the optiiaJa 11se of their capa~ilities. 

At the present tiae, the relative aat11rity of sili:on technology allows auch 1reater 
levels of integration to be achievea than is possible in Gal.a. CMOS digital circuits with 
over 100,000 gates are already available, whereas GaAs technologies only extend to tens of 
tho11sands of gates at the present ti•. Hence, although the level of IC coa;:leii:ity i1 
increasinK rapidly for GaAs and GaAs/AlGaAs technologies, sy1te1S designers still do not have 
the high-density, high-level functions available froa silicon VLSI/VHSIC technology. 

The market for GaAs ICs 

Die aarket for digital and analogue GaAs ICs is developing rapidly. A recently released 
report (Electronic Trend Publications) forecasts an incraase in deaand fro• the current S60m 
worth of business to Sl.6 billion by the year 1990. Galliua arsenide IC• are being developed 
for a wide variety of applic•tion•, ranging fro• specialised very high speed digital signal 
processors for ailitary applications, to hi1h-volume consumer requireaens such as 
4irect-broadcast satellite receivers (DIS) and fibre-optic c01111Unication links. At the 
~resent time ailitary applications repre1ent 76% of the overall aarket. lt is predicted that 
this fipre vill drop to 30% by the end of the decade with a corresponding increase in tne 
DIS and commsnication• market to 35%. 

Ui> to the present t ilH the aicrovave c01111Unication1 aarket has bee:i doainated oy 
discrete component technology (in partic•1lar CaAs MESFETs have an important role u lov noise 
&1D1»lifiers). Saall-scale G...lt.1 integratad circuits are currently being introduced and 
pre-scaler (frequency divider) circuits are already available. Mediwa-•cale intearated 
circu~ts such as data-aultiplexers, d~ltiplexer•, ~ariable-dividers and pattern generators 
are at pre-production •tages. 'nte•e HSl ~ircuit• have an existin1 aarket and are 
econ011icaily viabl• because of the reasonable yields po••ible. 

The GaAs IC industry bu up to nov beer. driven k.y ailitary requir ... nts, where hi1h 
•Deed digital and high freq.iency, light weight analogue circuiu are required in hi;h 
technolo11 defence sy1tn1. Signal proceuing and phased-array radar application• require 
GaAs technology to achieve the specifications required by the ~ilitary. Research in the USA 
has led to the production of 16 kbit RAKI and 10,000 sate arrays. 

• 

• 

I 

1111 11 111 I 1111 11 111 



' 
I 

- 51 -

nae deund for hi1her speed lo,ic and memory for computers has screeched silicon 
technoloay to o;he liait and althou1h current research into nev types of silicon devices 
promises to extend the speed capabilities of existing technology. <.&As l~s have already been 
produced which provide the necessary i.,rav1181!nts. Silicon central processor units are being 
developed vith over 5 aillion gates. Since the CPU cycle time is liaited by the propa1atin 
delay between coaponents. it is necessary to pack the coaponents as closely as possible in 
addition to aaxiaising their speed of operation. The consequent increase in packing density 
•nd size of component leads to a probl .. in disposing of the beat ienerated within tbe CPU. 
Again GaAs bas the advantage over silicon that it has lover power dissipation as vell as 
faster switching speeds. lapressibe develo,_ens in GaAs digital 1.: technoloay nave Deen 
reported by bot:h Japan and the United States. The Japanese have already presented results 
for 4 kbyte llAKs fabricated using llEMl' technology for ultra-bi&h speed operation. 

'nlere is considerable speculation that ~s ICs vill follov the path of silicon 
intearated circuits towards bigh-voluae. lov-cost production. However, aany applications for 
CaAs ICs are relatively specialized and hence it would be expected that aost G&As lC desians 
would not be required in very large voluaes. It aay be that the aarket for fast GaAs logic 
and aemory ICs vill justify large-scale production {but not on the scale of silicon), but it 
is unlikely that a wide range of analogue HMICs vill be required in large production 
quantities Cvith the possible exception of DBS circuits). As a consequence of the 
:-equirement for l iaited supplies of specific types of GaAs ICs, custom reseach, design and 
development vill be necessary for aany systeas applications. 

GaAs IC research 

Research on galliua arsenide integrated circuits has been largely concentrated in the 
United States and Japan, although there has been substan:ial activity in E~ropeao countries. 
The USA and European countries have recently com:en~ :-ated research on digital integrated 
circuits. The US Gover1111ent has decide4 through the Defense Advanced Projects Agency (DARPA) 
to set up r.sAs foundries vith S45 ailli:~ fr011 the Government and a further S22 aillion being 
dravn froa private industry. Companies such as Rockwell and Honeywell are key mellbers of the 
group involved in this concept. 'nle ESPRIT prograa in Europe has provided support in some 
areas for CaAs IC research. In .Japan, the Ministry of International Trade and Industry ii.as 
been responsible for stiaulating GaAs I~ research and development. Japan's aain interest, in 
contrast to other Western countrie! lies in a lar1ely aou-ailitary area, developing 
commercial fifth-generation coaputer technology. Japan's research is again dominated by 
digital requireaeats and iapressive results are already beins reported at conferences. 

Research on analogue ICs appears to be lagging behind the better funded digital area. 
The absence of strona aovernment support has generally led to research beins motivated by 
private venture funding for c011Dercial aias (CBS etc.) or hopeful ailitary contracts 
(phased-array) • 

?taterials, design and fabrication of CaAs Integrated Circuits 

CaAs integrated circuit technology has aatured to the point at which companies in the 
United States, Japan and Europe achieve consistent yields on saall production runs of MSl 
GaA1 IC1. This reflects advances in the quality of uterial, improve.en:• in fabrica!:ion 
technology and the develo,.ent of sound desisn principles. The recent upsurge in CaAs lC 
'foundries' and the rapid drive towards C&As LSI and VLSI techno>logies demonstrates the 
significant •dvances being .. de in these areas. 

Design rules for CaAs ICs are becoming established and many companies now offer foundry 
facilities. Advanced COtlputer aided desigr. techniques (CAD) are being developed, which are 
capable of accounting for the special characteristics of G&As, vhich make the desisn rules 
differ from silicon. This work is particularly important for small-scale devices. 

In the srea of desi1n and characterisation there has been sisnificant collaboration 
between industry and research institutions such as universities. Ex .. ples of centres 
offering these 1ervices to the GaAs IC industry are to be found at L" ~ds University 

" (Microwave Solid State Croup), Sheffield University, Glasaov University. Nottinaham 
University, Cambridse and UWIST in tne United Kinadom. I~ the United States, universities at 
Illinois, Cornell, ~orth Carolir.a State and Ha11achusetts Institute of Tecnnolosy nave 
extensive research prosram~ aimed at improvins the technoloay and developin& accurate 
CCftlPUter models !or characteri1in1 sall seometry GaA1 devices. Japan ha• a numDer of 
universities which are investi1atin1 hi&h speed GeAs devices. ln particular. tne 
Universities of Tohoku and Hokkaido have recently reported rHults on optimiHd cSuian 
considerations for MESFETs (1) and hi&h speed devices (2J. Cornell University have recently 
described a research project on the optimum desisn of HBE lov noiH monolithic amplifien, 
carried out in collaboration with COHSAT L•~oratories Ill. Sophisticated c0911uter aodellins 
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techniques h&Ye been deYeloped at Leecls University l•l and tlortb Carolina State University, 
supported by UK. al!d US electronics iaclustry. loth 1roups have used tov-dillensional 
finite-difference DUMrical models to 4..:uaine tbe operation.al (de and lar1e-sisnal ac} 
characteristics of short sate len1th C sub-icron) G&As KESFETs for llMIC and GaAs VLSI 
applications. tbe DUMrical models ha•• been used to develop improved analytical 90clela 
suitable for use in IC computer aided desip applications. The two-dimensional simulations 
are abo being used to study the effects of •ariations in de•ice 1eometry and •terial 
par-ters. 

The future for GaAs integrated circuits 

Galliua arsenide IC techaolo&Y is de•eloping rapidly, with semiconductor cmpanies 
inv.esting increasingly in this area. However, GaAs digital technolou •Y still have some 
way to 10 before it is widely accepted by the electronics •anu!acturina indu.try. A recent 
presentation by R.V.lteyes of IIM, Yorktown Rei1hts, USA, at the European Solid State Circuits 
Conferenc:e (ESSCIRC), indicated that vbilst IIM are invest igat ins G&As technoloay, they do 
not regard it as • substitute for silicon high •peed logic at this tille [SJ. At present no 
.. jor breakthroughs are being repo~ed for silicon technology, and altbousb designers 
continue to make ... 11er and saaller 1eo.etries and higher packing densities, dr ... tic speed 
i•provements for silicon ICs are unlikely. 

Current research confirms that GaAs loaic gates witn gate dela7s of the order of tens of 
picoseconds, tens of aicro-vatts power dissipation and v~ry wide operatin1 temperatures are a 
reality, and that iapr~veiaent1 in performance of one or t..ro orders of aapitude are possible 
for digital computers and COllalnications systems. As tne tecnnolo1ical aspects of GM• I\:s 
are reso~ved the implementation of Ga.As IC technology will remain a aarkat driven issue vbicb 
will depend on the requirements for faster high perfonunce systems. It is likely that GaAa 
IC sub-systems will find applications where their speed, power, teap.i·ature and radiation 
hardness can be utilized in conjunction with existing silicon technolo&Y, rather than as a 
coai>lete substitute for it. 

The projected rapid growth in the CaAs IC coaaunications aarket for satellite receivers, 
fibre-optic links, .obile telep)\ones and data aquisition/processin1 will put even 1reater 
emphasis on the i~diate need to resolve aanufscturing difficulties. Improved packa1in1 and 
testing techniques aust be developed and the long-term reliability of c.As IC• .. •eased. 
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