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UNIT:D NATIONS INDUSTRIAL DEVELOPMENT ORGANIZAI ION 

ICROELECTRONICS 
ONITOR. 
lssue No. 14 April-.1 une 1985 

1y9qo 
Dear Reader, 

The regional meeting for the initiation of a regional network for 
microelectronics in the ECLAC region (REMLAC) took place in Caracas, 
Venezuela from 3 to 7 June ic,q5 and the network was established on a 
pilot, inter-institutional basis from 7 June for a period of six years. 
Representatives from eight countries in the region participated in the 
meeting and on behalf of their governments nominated natlonal institutions 
in their countries to serve as national nodes. The recommendations and 
conclusions reached at the meeting are reproduced in these pages (see section 
News and Events ). The results of the meeting are gratifying and show 
a serious concern of participating countries for cooperation in both R+D 
and manufacture in the area of microelect·onics. The countries represented 
at the meeting will be the initial members; however particiation in the network 
is open to all countries in the Latin American and Caribbean region and the 
meeting called upon these countries to join the network. 

Cooperation with the Economic Couunission for West Asirl. (ECWA) following 
the joint meeting on development of microelectronics in the ECWA region 
held in March 1984 is continuing. UNIDO financed the mission of two experts 
to assess the feasibility of setting up a design centre for the ECWA r~gion. 
A conference on computer technology and applications is planned for March 1986. 

As already indicated in the previous issue of the Microelectronics 
Monitor, UNIDO is on the threshold of becoming a specialized agency. The 
first part of the First General Conference of UNIDO will take place on 
12 August 1985 . We will report on this in the next issue of the Muni tor. 
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Ni::llS ANlJ i::Vt::ns 

JNllJ0; 

Ine t\elii0nal :-ieeting tor the 11ntiation -.>t a Kegional Net1Jor1<. tor Microelectronics in 
ttie i::Lw\L Ke!illHl ~l\r.MLALJ, organizeJ D) ut-..o.JU in ... o-operation 1Jitt1 tne Siste!I'a tconomiC<l 
Lat1noamerL-:dno \.::Jt.L-1.J anc tt\t! .t..conum1c 1..,,omm1ss1ui:1 £0r i...dt1n :\LO.~ri...:a aiH:l tne Lar1ot>eari. 
,r.u ... ALJ ;;as <le<u at c,aracas on J - 7 June l'H)). kepresentat1ve,; trom et,.;nt countri.es in tn" 
rc61ou, V1.Z, Ar6~nti.na, Braz1l, LuDa, liui1ter!.1ala, JamaiLas Mexicv) t'eru as wel.i as t.h.e nost 

...:vuntry Ve11~zue1.d partictpatet.:!. t-..evre:ieutac1ves trvm tttt~ Juata Uel. n·~u~ro0 Je Lorta6ena 
\ Junad, t:1e Lat u1 American Iec~nui ),;ical lntormati.on t-ietw0r;c lr<.l l'W..), the LariDo.,an 
lncJustr1al Research institute \LA!Ulll), tne lnternationac uev.:lop10.:nc ti.ese1nct1 Lent re 1,1'.Jkiv) 

and the intergovernmental ilureau ot lnforru'ltics \lili) attended as ob~ervers. 

Ihe meeting unanimously alireed on t~,e structure as .. ell as ·.;.;r" Fr-'<,Iaffiin<! or Ki::MLAC and 
c~e network was establisned on a p.lot basis as rrum 7 June l~HJ r0r a period of six years. 

fhe JetaileJ conclusiona and recollllllendations adopted by the meeting are as follows; 

Structure of llLM.LAC 

The cuuntry representatives agreed that the institutions indicated by thei.r gc.vernm.ont" 
in sub-paragraph (ei beiow shall pertorm tuncti.ons as the Regionai 1'etworlc. for 
Microelectronics tor Latin America and che Laribbean UlliMLACJ on the tollowing basis; 

la) Ine network i.s establisheJ on a pilot, inter-institutional basis trnm 7 June l'Jti) 

for a period of six years or until it acquires an inteq,;overnwental perscnaii.ty, 
wn1chever is earlier; 

(b) Ihe overall objective ot the network i.s to carry out Joint activities with the aim 
of strengthening technological capabilities i.~ microelectronics in the 
participating countries individually and coliecti~ely, in order to apply the 
technology tor meeting their specif 1c needs; 

\C) Participation in the network is 
Caribbean region. The tallowing 
initial members, i..e. Argentina, 
Venezuela. The meeting called 
network; 

open r:o all countries in the Latin Amen.can 
countries repreuented in the meeting will be 
Brazil, Cuba, ~uatemala, Jamaica, Mexico, ~eru 

upon other countries in the region to Join 

anu 
the 
and 
the 

{d) The netwutk will comprise of, and operate through, national nodes, (i.e. national 
centres or groupn) in the member countries. There will be only ont node per 
~ountry acting as the focal point and other local ~ntities should link up to the 
network through the national node. National nodes way have different functional 
characteristics, but typically would include ll•U ana applications cspabili.ties; 

{e) Representatives trom some of the par•icipating countries have indica~ed thetr 
nati.o·al nodes as follo~s; 

Argentina; 

!lral.11; 

Luba; 

l.uatema la: 

Jamaica: 

Peru; 

Venezuela; 

Nat i.ona l i::lectrunic>l Sub sec re tar i.at of lnformat ics and 

Development 

lnst1tuto de Htcroelectronic~ uo C~ntro Iechnolog1co para lntormatica 

1...entro Li.enc Hico Ti!.;nico 

Bank of l,uatemaia (in the f,rat instance) 

National Computer Lentre 

ln1tituto de lnve1ti~acione1 ll~ctrica• (in the firet tnstanceJ 

lnati.tuto Nacional de lnve1tigac10n Iechnolagica lnd1Jstri.ai y Nonaaa 
l~cni.ca• (lTINl~LJ 

Fund1ci6n lnat1tuto de !n6en1er1a 
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ln the course of its operation, the network 1o1ill recognii:e aa regional nodes national 
institutions Ln participating countries which can tun~tion as regional centres ot excellence. 

The functions ot the network will be; 

til Per10dical meetings with substanti.al technical scope \approximately once in 
eq~htee·1 months) fur review and evaluation ot the network activitie1 ana for 
agreel.•6 upon new programmes. lhe ~eetings wi.11 also ir.clude di.scu11sion ano 
exch'inge of experience on specific subjects ot collllllon interest. ihe country in 
wt\l~n the meet1n;; i.s held ·.rill bear the local cost, whi.le tne travel cust ot 
representatives of other participating count1ies will be borne by the reapecti.vio 
countr1ios. lJNlOO, S!:.l.A and 1:.1 .. i..AL are requested to support such meet1ng11; and 

\ii) join~ activities ot (i) a general character such as exchange ot intormation and 
stud1ei; and (ill a specitic character, such as R+U, tra1ning and industrial 
co-operation which may be undertaken by two or more members ot the network. 

lnd1cat ive pro;;ralllllle arr•IS of network activities are contained i.n Section B below. 
Activities will be carried out only to the extent that funds are available. The UIWP is 
requested to finance the specific technical as1istance needs of the countries and network 
activities including preparatory assistance in 1986. Until such time as the network attains 
a Juridical personality the programme of activities will be implemented througi. one or more 
projects executed by UNllX}. To carry out the above-mentioned projects UN lDO wi 11 take into 
account the programme of work in microelectronics of ECLAC and the relevant decisions of the 
:onsejo Latino Americano of SELA, and could also request the co-operation cf SELA. 

1he activities of the network would be funded through different sources, such as; 

(i) Voluntary contributions 1n national currency by Member States are 
activit_es ot relevance to the network, and in addition tundin¥ 
activities of relevance to the network by external funding sources; 

expected for 
of national 

(id !'inane in~ by tunding agencies ot the activities through one or 1110re FrOJects; 

(iii) Funding of activities by international organizations. 

Funding agencies, in particular the inter-American Development tlank (lUtlJ and the world 
Bank arc invited to tund specific project• proposed by the network. UNll)U and other 
international organii:ations are requested to 1upport the implementati.on ot JOlnt activities 
of the network on requea~, in accordance with the established procedure•. 

The projects formulated to carry out the activitiea ot the network wi.11 have a detailed 
chapter explaining their Financing. 

UNUJO as the promoter rif the network is called upon to aupport it through technical 
aa~istan~e, advisory services and promotional activit~es in the participating countries. 

The nodal point of the country which host• a meeting of the network will perform the 
secretariat functions of the network until they are ~aken over by the nodal po int of the 
country which hosts 'he next meeting. The Fundacidn lnstituto de lngenier!a, being the node 
of Vene~uela, will ptrform secretariat function• until the next meeting of the network. The 
secretariat will; 

(i) receive notifications of participation in the r.etwork by other countriea in the 
region; 

(1i) circulate i~tormatioo pertinent to network activities; and 

(iii) participate, when rec;uired, i.n preparatory activitie1 for the formulation of the 
progr811Lle ot work ot the network. 

ur.Juu, in co-operation with Sr.LA 1rnd t.Ll.Al-, is requested to assi.st the network 
secretariat ;is appropriate. lhe network will develop and use llnkl with exutin¥ regional 
and aubregionaL or~anizat1ona witnin tne region and al10 with the appropriate or,an1zat1ons 

out1ide th~ region. 

indicative Yro1ramme Areas tor Network Act1vitie1 under lll.t.~l.AL 

indicative progralllllle areas tor network act1v1tie1 are przsented ln broad outline• ir, 
five 1110dule1. Specific network 1ctivitie• will be elaborated •ub1equently in the fora of one 
or mo~e proJerta. In such elaboration the following consideration should be kept in mind; 
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The need for selectivity and substantial impact; 

Ine modules would not necessarily require equal reso~rces; 

lt is not necessary for each 
activity modules. Where it 
~ecessary at the national level 

participating country 
does participate, the 
should b~ carried out; 

to participate 
complementary 

in al 1 
actions 

The activities of the network are envisaged in two phases, i.e. l19~)-l~~o and 
l9ij7-l~~l). The activities of the modules span both phases, it being 
understood that all necessary preparatory work snould be completed in the 
firot f~1ase and, where possible, substantive activities also carrieJ out in 
the tirst phase itself; 

Projects will essentially finance net.work acti.vities and the addit,;.onality 
required for extending a network activity into an inter-country one. 

lntormation exchange 

Activities of information exchange in 
national focal points will make efforts 
countries and supply it to other members: 

which all member countries will participate. The 
to collect such information fro~ within their 

(i) Circulation of reports of national activities by focal points; 

(ii) l.ollecticn and dissemination and inforlliation relating to production and supply ot 
raw materials, components and equipment from within the participating countries; 

(1.ii) !nventory of training and educational courses in microelec~ronics in participating 
.:ountries; 

(ivJ inventory ot experts in all aspe~ts ot microelectronics tecnnology ana industry in 
participating countries; and 

(v) inventory ot expatriate ~atin American experts in all aspects ot microelectronics 
technology and industry. 

~eneration and use of information relevi.nt to other programm~ <:.rea modules. 
countries participating in each programme area module will make efforts to collect 
informati.on for the formulation and conduct of specific network activities; 

Ti,e 
the 

C.:illection and analysis of information pt>rtinent to future network activities, e.g. 
pooling and analysis of information relating to tet.:hnology development and production of 
rural telephone exchange systems in participating countries. The participating countries are 
requested to supply the information to other members of the network; 

Participati~ countries which have established groups or mechanisms to mcn~tor 
technology and market trends will each ~onitor selected aspects of those trends and exchange 
the information. External consul cants a.1d sourceo of information wi 11 be ·..1t i l ized as 
necessary. 'J.'he information collecteti should be suitable for answering r~al and pracLical 
questions of actual concern to :he participating countries. 

lruprov·~me'lt ot the capabilit;· for design of custom and semi-cJstom hybrid and monolithic iLE. 
and other semiconductor devices and printed circui~s 

Activities will be carried out within a total context wh1c~ will cover (a) establishing 
or strengthening national centres tor design; lb) regiona. co-oper·ation in design; 
lcJ access t~ silicon foundries outside th~ region; and ldJ establishment ot and access to 
si~icon foundry facilities within the region. The aim is to inc:ease the nnmber ut dt:signers 
in each participating country at least tivctold in three years. 

11.n impor ... ant activity of the network, which is emphasized as a vriority, is a proJt!ct 
for th~ manutacture ot a multi-project chip at a silicon foundry to be aelected. Such a chip 
would conaiet of a 1erie1 of circuit• of intereat to each country, deai&n•d b·· their 
respective deugn t;roups. Thu re~uires that each ot the participating countries po11e11es 
or develops, through n~gional co-operation, a cap11city for thE design of highly complex 
integrated circuit• and aho agree• on deaign tools and rules, time 1chedules, teatins 
procedure• etc. Each of tht: participating countries would finance its own infrastructure but 
activitie1 such as training and meetings necessary f..ir the design activitie1, and 
tabrication, teating ad dio1emtnation will be carried out a1 a networK project. 
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In addition to the multi-project chip a programme of co-operation among design centres 
w 1.ll be developed and promated with a view to increasing interaction among designers and 
carrying out common design projects. 

Establishment and strengthening of the semiconductor manufacturing capacity of the region 

The network activities will aim to improve personnel training in the already existing 
R+D laboratories and university entities. 

The network activities will also 
facilities which are capable of acting as 
capability in this respect. 

Application of microelectronics 

aim at the establishment and strengthening ot 
foundries for the region so as to c~eate a regional 

Surveys ot national and regional application possibilities will be carried out in one ur 
more of the following sectors, such as capital goods, petroleum refining, telecommunication, 
electricity, transport, agro-industr1es, ready-made garments, leather, agriculture and 
education. Surveys will be carried out by the personnel ot each participating country on a 
format to be agreed upon by all participating countries and with the assistance ot external 
expe;ta as necessary. Training for carrying out such surveys will be an integral part ot the 
progrllllllle. 

Feasibility studies will be conducted by inter-country ronsultancy groups for 
manufacturing units in selected sectors and for software and system houses. 

Co-operative activities will be carried out in .etting up or strengthening 
microprocessor application centres, their application interests identified and co-operative 
activities undertaken including the development of software, the testing of prototypes and 
commercialization of products developed. The respective co1mtries will be responsible for 
the establishment and operation ;if the microprocessor application centres. 1.:o-operative 
activities may be funded through network projects. Training should be an integral part of 
these activities. 

Acquisition and use of hardware and software 

A specific aim ot the network activities will be to strengthen negotiating capabilities 
in the acqui&ition of hardware and software in particular through co-operation in conducting 
training workshops; the collection and consolidati'ln of training material; identitication 
of institutional facilities foe training in participating countries; and training of 
trainers. 

Advl8ory 11ervices will be provided among member countries on maintenance and 
optimization of use of existing computer facilities. 

* * * * 

UNlDO organizes meeting on QtHS 

An expert group meeting on Computerized Management Systems (Cl'lMS) 1n Metallurgy was 
organized by UNlDO in co-ope.-ation with lNORGA Prague Institute, at Prague, Czechoslovakia 
from 28 January to l February 1985. 1'he objectives of the meeting were; to examine the 
current situation and trends in QIMS in the iron and steel industry in developing countries; 
to identify the most effective way to develop and imple~nt CHMS in this sector; to develop 
the pract.ical recommendations and gui1elines for implementation of CHMS in developing 
countries; to discus' and determine the experiences in the development of hwaan resources to 
support the application of QtHS; to propose fo~low--up activities for completed pilot 
projects and effective forms of dieeemination of know-how in the field. Further details as 
well as the report of the meeting containing the recommendations and conclusion• reached can 
be obtained from the Metallurgical Section, Division of Industrial Operations, UNl()(). 

Third World lac~a ade~uate info":'laation technology 

A st•Jdy sut11.i.tt"!d to the UM advisory co11111ittee on ecience and technology revealed that 
there was an urgant need to enhance the accessibility of tl..i.rd world countriee to 11cienc-e and 
technology information. ~e study 1&aintained that a revol•Jt i.on in information prucef&ing 
~ould gradually ctominate v~licy-making and no country would be abie tu escape it• 
atter-ettects. lt also arguec' thee though tr11d1tior.al mean, ot dusem:natin~ si.:1ence and 
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technology would continue to play an important role in third world countriee, global trend• 
would inevitably make advanced technologiee like coaputera the univereal language ot ecience 
end technology infoneation. The approxiaate aix of traditional and adv.need inforaation 
technologies w;>uld therefore have to be decided at the national level in ac-:ordance with 
national requirements. The UN advisory comaittee on ecience and technology reco-nded ;:he 
setting up ot a global information network on science and technology. {Inter Pres• Service, 
Third World News Agency, 12 and 16 February 1985) 

New computerized inquiry service for third world nations 

The UN's global information referral systems {INR~S), which was inaugurated in 
January 19~5, has built up a compreheneive data bank on the technical expertise and ekil4• 
available in institutions in third world nations. 1"he INRES data bank lists education and 
training courses, research and technological development eervices, consu 1 tancy and expert 
services, scientitic and technical intor-tion services as well as previous Icoc projects 
experience in the listed institutions. A booklet on the operation and use of the inquiry 
service has already been circulated to national 'ICUC tocal points and UNUI:' Resident 
Representatives. ~ueries should be addresaed to; IN&t:S computerized Inquiry Servic~, 
Special Unit for 'fCUC, UNUI:', 304 ~aat 4) Street, New York, NY 1UU17; telex l.l)9tiU; 
telephone 212-906-5140. (IPS, 7 February 198)) 

l.onterence vn South-South and South-North Lo-operation in Science 

The Conference on South-South and South-Horth Co-operation in Science tooll place in 
Irieate on 5-10 July 1985 at the preai•e• of the International (;entre for 'lbeoretical Phyeica 
in Trieste. The Conference was organized by the Third World Academy ot Science•. The 
Conference, for the f irat time 1;.ver, aaeembled repreeentat ivea ot science acade111ie1 and 
research coun:lls of the Third World alona with repreeeatativee of acience scademiea iP 
indu1t rial ized countries, to discuss the prob le- of development of acier.ces in the Third 
World and to examine various modalities of South-South and South-North collaboration in thia 
regard. 

The specific objectives of the Conference were as follow1: 

Io identify 1cience proje.c ts in which South-South and South-North co-operation i a 
most profitable, and to examine posaibilitiea of finding financial support for 1uch 
projects; 

lo strengthen co-operation among Science Acadeaie1 and Re1earch Councill of the 
South and to promote their role in the development of science in the Third World; 

Io strengthen co-operation between Academies of the South anJ Academies of the 
North; 

Io develop and set indicators to stud~· the status ot 1cience 
research in the Third World and to ex .. ine po11ibilitiea 
~o~th-North co-operation in the advancemeot ot acience; and 

teaching and 1cience 
ot South-South and 

lo identify high-level •cientitic reaearch perfo~d by 'l'hird World acientiste as a 
moda ity ot South-North co-operation in the advanc ... nt ot science. 

Five working group1 on agricultural sciencea, biological 1ciencea, medical 
phy1ic~l and mathematical •ciencea, ch .. ical sciences were organised with th• 
formulate propo1als for South-South and South-llorth co-operation in sciences. 

acien~••, 
viev to 

The ducu11ions of the working group on phy1ical and aathematical science• included a 
propo1al to •et up an International Centre for Computers and Informatics in view of the rapid 
develop111ent1 in 111icroelectronic1, coaputer1 and inforaatic1 and their increaaingly 
1ignif icant impact on both developing 2nd developed countrie1. Such a centre aight tocu1 on 
both conventional ar.d innovative application• of coaputera and inforaatic• in the Third World 
(especially the rural sector), softv1re development, h1rdvare and microelectronics technoloay 
a1p.,ct11, comyuter architecture, policy development ind analyai1, education and tra1n1n1, 
n•twockina and teleco-unicationc etc. One auage•tion put forvud in thi1 connection va1 
tt.at prior to e1tabli1hing sur.h a nei. ce1ttre, 11cientific netwoc-111 should ba Uart&d in tl"a 
Third Wc.rld as a firat 1tep t" tacilitatC'! a .. d enhance the effectiveneu of •uch a centre. 

( UNLDO' 1 recent act.ieveaent to establish a reaional network for aicroelectronic• ir. the 
J.atin American region, RErtlAC, - eee paae 1 - i• a 1tep in th•t dir-ction and aight terve •• 
sn example). 
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international Journal on information T•chnoloay for Davelopment* 

The ne~ journal launched by the UK Council for Coaputing Development, UKCCD, aa reported 
earlier in the Monito.-, ia taln.ng shape. The first quarterly iaaue ia planned for early l'illb 
and will be published by Ox.ford University Preaa, UK. t:ditor i• Mr. Julian Bogod of the 
UKCCo; -naging editor ia 1'..B.S. Willder C.B.t:., UK. and consulting editors are 
laaac L. Auerbach, USA and A.S. 1.louglaa of the London School ct t:conomics. A firat call tor 
papers has JUSt been issued soliciting contributions to the Journal winch describe the 
practical application of Information 'l'echnology in developing country environment&. 
Additionally, papers which deal with the aoci•l, political or industrial imvlicationa ot H 
development, or which are concerned with training iaauea, are welcome. A leatlet providini 
more details on the acope of the ;ournal ia available trom the editor ot the Konltor. 
Manuacripta should be viitten in English and submitted to Kr. J.L. Bogod, The U.K. ~uncil 
tor Computing Development, Charles Clore liouae, 17 luaaell Square, London WCln )OK, t:ngland. 

UKCCD conference on lT in developing countries 

The UK Council for Computing DevE:lopment organized a co~ference on "iaformation 
technology in developing countries" at the University of Kent, Canterbury, UK on 
17-19 April 198S. The theme of the conference was practical aspect• of information 
technology in comnrcial and administrative environments .nd waa intended to provide aenior 
atudenta from developing countries with a broader ineight into the practical aapecta of 
information technology than is availab~.:! to the• in the academic environment in which they 
work. Topics diacuaaed at the conference included networking, offic~ automation, controlling 
St>ftware develop-nt, the provision of suitable training and application• of in format ion 
1y1tea1. 

Train:na courses in the UK 

The National Centre for information Technoi.ogy lNCC)** in th<'! UK has iaeued a new 
catalogue ot NCC public training courae• coverin& the second half cf 198). The course• are 
grouped under six 1eneral neadinga: lT appreciation and select '.on and ••lection ot .1.r 
ay1tea1; using microcomputer•; computer audit; akilla training for UP profe11ionala; 
1peciali1t trainin& for UP profe11ional1; and training in lBK operat1on1. For deta1l1 write 
to NCC, Oxford ioad, Manche1ter Ml 7ED, UK. 

* * * * 

Conference on application of aicrocoaputera in infonu.tion 

A firet call for papers vaa iHued by the Deutsche Geaellachaft fiir Dokuaentation, 
WHtend1traHa 19, D-C>OUO Frankfurt/Main O!lG), for the 1econd international conference it 
will oraanise March 1986 et Baden-Baden, FIG on the application of micro-coaputeu in 
infor-tion, documentation and librarie1. The conference will aerve a4 a platform for the 
inurna~ional exchange of eaperience in thia area. Eaphaai1 will aho be laid on the 
di1cu11ion of tendencie1 of develt1pment and on the i•oact of aicroco•"uter application in an 
information environment in slobal, reaional and local netv,rka or .. atard-alo11e ~·ate••· 

The aain topics will be de1cription of exiatins ayate••i 1oftware re~Jire&enc1; application 
in libraries; application in inforution ce!ltrH; special probl.'!aa for application• in 
davel.Jpin1 cC11ntrie1; application of micro-computer• in electro;aic publiahin1; and 
education and training for !ibrariana, information profe11ionala and uaer1. 

• Thia waa one of the recomendatione ude at the Diacua1ion Heetin1 11n 1.iforution 
Technoloay for Development, March 1984. 

•• •c1,; i1 the Ult centre for information techO<'losy and i• backed by 1over0Mnt, the u 
industry and IT u1er1. 

-
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The lllNeT project 

The Intergovernmental Bureau for lnformatica (lBl). over the laat tew year•. haa been 
following the convergence in the telecoaaaunicationa and informatica field. ln line with ita 
objectives to promote infor-tica as a development. tool for the emerging countrie•. J.Bl 
launched a project. the lBlNET project. to promote the creation of data transmission networks 
especially adapted to thP. conditions and need• of its aeaber countries. A first feasibility 
study was prepared by experts which caae up with the recommendations that networks should be 
based on satellite link• using high tran .. iaail'n technologiea vhi.ch keep equipment and 
operating coats coaparat.ively low. lt also r~coamended that local telecommunication• 
authorities should be closely inv.,lved in the project. ln 1983 lBl carried out an in-depth 
technical analyais and obtained lMTELSAT'a and Teleapa&io'a aupport to carry out a technical 
evaiuation of the ayat.e• at pilot level. Networks have been inatalled in the Afri~an region 
and two network• are being inatalled thia year in Latin .America. 

General Asseably of AEU 

The Asia Electronic• Union will hold ita General Aaae•bly on 4 September l~ijj in Tokyo. 
The agenda will include preaentatioo of country report• on policie•. activities and trenda in 
the tield of electronics of their reapective countriea. '11le '"eneral Aasembly meeting will be 
preceded by a ayapoaium which will feature telecoaaunicationa and computer• technologiea for 
the development ot the developing countriea with apecial diacuaaion on their role. impact and 
implications on social. economic. aecurity, induatrial and educational aspects. 

Sottware Conference 

Th~ Bth lnternat.ional Conference on Sottvare Engineering will be held 
l7-30 August 1985. Details can be obtained troa lfE ~nterence Services, 
London WCiR UBL. UK. 

NEW DEVELOPMENTS 

Tungsten coats protect chips 

in l..ondoo on 
Savoy Place. 

Fewer circuit faults on the aurface of chips may result frOll the aucceaaful deposition 
of tangsten films on to their surface• and it ia now poaaible to produce these film• with the 
necessary accuracy. Tungsten coatings could be used to replace the conv~ntional polyailicon 
and aluminium lines that carry the aignala between tranaistora on a chip. according to 
researchers at the Sandia National Laboratory at Albuquerque in Nev Mexi~o. Tungsten could 
also be used to selectively fill holea that interconnect the different levels of advanced 
lea. The resulting flatter surface• make it eaaier to fashion chip• with two or more layers 
~f interconnections atacked on top of each other. Thia increaaea the operating speed of the 
devices by reducing the distance that aignala need to travel. lt ia on~y recently during 
work at Sandia, that tungsten filaa could be depoaited onto a aurface with the neceuary 
precision, although industry has known for some time that tungsten can prQtect the chip 
surfac~ from over-etching, aborts and open circuits. Open circuits are caused by 
electromigration, which is the electron induced drifting of aetal atoms in a conductor that 
is carrying a high denaity current. 

Sandia'• workera claim that they can now depoait film• ot tungaten in an area selective 
manner, to thickneaaea up to one aicron, greater than baa bean poaaible in the past. lt baa 
not previously been possible to control deposition on pre-patterned area• without gettin, 
apurious deposits on adjacent oxide locations, when attempt• have been made to deposit film• 
much thicker than O.J micron. J.t baa been ditficult to keep the films thin enough to limit 
corroaive ailicon aubatrate conauaption durina tunaaten deposition and to pravent intrusion 
into the active region of the underlying semiconductor device. The Sandia gr.,up ot the 
Radiation-Hardened MicroelectrQnica Centre now eeea to have solved thi• problem 
too •••• (Electronic• Weekly, J April 1Y85) 

Superconductin& 1ilicon 

Three phy1ici1t1 from the University of California at Berkeley, Michel M. Dacorogna, 
lee J. Chang and Harvin L, Cohen, calculated whet would happen to silicon under prea1ure. At 
normal preuure silicon has the aaae cry1tal structure aa diat10nd and ii, electrically, a 
semiconductor, Under more and more pra1aure, silicon 1hould 10 through a 1erie1 of 
metal-like cry1talline 1tatea - first the confiauration known aa beta-tin, then 1iaple 
hexagonal and finally hexagonal clo1e-packed. ln theH configuration• and at 1ufficiently 
low temperature• silicon ahould become a superconductor. 
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Biocoaputer1 beckon 

Fifth Generation computing ia on the vay. if a little later than predicted. lf te .. 1 of 
American and Japane1e 1cientist1 fulfil expectation•. the era of Artificial lntelliaence. 
parallel proceasing, logical interface• per aecond and high level language• auch •• LlSP and 
PROLOG ahould be with ua before the end of the decade. But with the Fifth (ieneration atill 
on the drawing board, reaearch haa already atarted into the likely 1hape ot tbe Siath 
Generation. And the 1h1pe aay well be heleaical •• yet another acience fiction atalvart. the 
biocomputer, looka like becoming fact. 

One of the difticultiea with preaent coaputera - one which will probably dog the titth 
generation al10 - ia the inability to handle what ia known a• tuzzy logic. Thia ia an area 
where nothing can be aea1ured in tera1 of black and white but, rather, in -ny 1hade1 ot 
grey. The fir1t bioloai.cal C011put1tional coaponentl will probably be uaed •• add-ona for 
con~entional digital computers, dealing with auch hard ta1k1 •• viaion and natural language 
tran1lation - anything that involvea the handling ot 1en1ory data or parallel pro.:euing. 
Biological 1y1teas do both a great deal better than anything aade out of 1ilicon. .110 1 the 
phyaical limiu of miniaturiaation will aean that even advanced -teriala, auch aa galliua 
araenide, can only be made to a certain denaity before the problem• of heat di11ipation 
become too areat. 

U1ing biological 1tructure1 built froa protein molecule•. 1enet1c11ts 1hould be able to 
fit billion• more 'tran1i1tor1' per inch in an effort to create a computer 'brain' with all 
the benefit• of the human brain - and a great deal more acce11ability, control and me11e>ry 
retention/retrieval capability. 

Already, 1cienti1ts at Bell Laboratorie• in the US are reported to be inve1tigating the 
br1in1 of 1uch creatures as slugs and squid• in an effort to define the working• of the 
neural networks 10 that they can build an analogue aodel. While analogue computing may not 
be aa accurate a• digital technology, it does have -ny considerable advantage1. Such 
computers could, perhaps, not only react like human•, but offer intuitive, creative and, 
indeed, c011110n1en1e re1pon1e1 to problea1 even if the data input va1 incomplete. 
(Technology Ireland, June l~~~) 

lnto the lHbit era 

The high-denaity dynamic IC.AK (DKAK) i• now about to enter the :t)blLbit era, and at 
Toahiba, development of • lKbit DRAM for the neat operation ha1 already beaun. ln 
conjunction with conventional NKOS technolo&y thaL baa been employed for high-1peed l>KAK1 1 

CMOS ORAM technology, which will lead to lower power con1umption 1 and i1 ~ prom111n1 
fabrication proce11 for larger-capacity DiAKa i1 already in an advanced at•&• ~t devel~~nt. 

In addition to the usual acce11 aode uaing both RAS and CAS 1iaultaneou1ly 1 four acce11 
mode• that utilize only CAS have been propoaed for DRAM operation. The1e are the 
conventional page aode, which i1 already familiar to aoat people; the nibble mode, that 
enable• high-apeed 1erial acceu to fou1 bitl at a time; the faat page aode, that i1 a 
higher-1peed ver1ion of the page mode; and the atatic column mode, in whicn colu•n acce11 i1 
initiated only by column addre11 1etting, a1 with the S&AH. Of the four acce11 aode1, paae
and nibble-mode producta, up to 256Kbit DR.AK• will be ieveloped u1in1 NMOS technolo&Y• Both 
the f a1t-pa1e- and 1tatic-column-aode product• are to be implemented in CMOS which hold1 the 
key to the 1ucce11 of thue new operational aodu. The lMbit DiAH, a current experiaenlll 
reaearch target, will be organized 81 lK word• a 1-bit and packaged in a ltandard 11.1-pin 
DIP. For thi1, 1tate-of-the-art 1.2 >'• rule technology ii being developed to realize the 
minimum po11ible chip aize •••• 

Until now, it vaa believed that CMOS technique• were inappropriate for DR.AK fabrication 
becau1e of co1t, latch-up problem•, and other li•ilar diudvanta1e1. To1hiba ha1 
aucceufully re1olved thue proble111 and de,,eloped 1.2 11• rule CMOS DllAH technique• that 
enab~e high-1peed operaton with low power con1uaption aa well a• a wide circuit operational 
marain. The achieve .. nt ha1 been mad~ po11ible thank• to 1everal factor• includina 1harply 
reducin& the con¥enti~~•l 2 pm rule to 1.2 JJ•• e1tabli1haent of new technique• tor 
high-volta1e-with1tandin1 ··-channel and N-chennel MOS tranaiator tabricetion and tne 
e1tabli1hment of hi1h-volta1e-vith1tandin1 aicro-eleaent i1olation technique1. 

The opti•una circuit contiguraton by coabinina N-chennel memory celll, that enable• 
hi1h-1peed operation•, with QIOS 1en1e aaplifier• ha• alao been achieved. Tbe cro11-1ection 
view of the device in F11ure :t 1how1 a bit line made ot polycide, • dual-layer atructure ot 
Poly-Si and metallic 1ilicide, and • word line made of • double-level 1tructure compriung 
Poly-Si in the gate areas and aluminum for the wiring. '1'hi1 1tructure e11ure1 hi&h-1peed 
acce11ing. Throughout the 1en1ing 1y1tem and peripheral circuit•, aeveral new att .. pt• have 
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been ude to •.ncorporate QIOS. lo particular, the peripheral circuit a have been completely 
chanaed to a CMOS circuit confiauration. lbey have alao been opti•i•ed for new operational 
mode• aucb •• faat paae mode and atatic column mode. ••• (Electronic• Weekly, 22 May 198S) 

Twin-technolo&Y 

Add National Se•iconductor Corp. to the arovina number of chip •akera that intend to 
have the beat of both the hiah-apeed bipolar and low-power QIOS vorlda by combinina the two 
technoloaiea on a ainale chip. National ia puttina the finiahina touch•• on a proceH it 
calla Bipolar-CMOS and eJtpect. iu firat chip will be ready for production in about two 
•ontha, report• Bruce Gray, product-line -naaer for bipolar loaic development at National 
here. The firat part ia a rev .. ped bipolar bua tranaceiver, originally the NSC DP7304 chip; 
while on ita way to beco•ing the dual-technology DP73BC04, it received three extra •aak 1tep1 
in order to add 3-)J • QtOS to the uiatina bipolar circuitry. 

The proce11 allow1 opti-1 perfor-nce of the chip' a CK>S portion• becauae it uaea 
polyailicon inatead of Mtal gatea. lnterdigitation, or interlocking, of circuit• throu&h 
the extra •elal layer• on the chip connect• the vertical bipolar proce11e1 with the 
horizontal QtOS, thua con1ervin1 die area. Tietz clai .. that the proce11 can work with all 
varietiH ot high-performance bipolar technologiea, including eaitur-roupled loaic and all 
advanced Schottky TTL circuits. The reault i• .~ bipolar chip with much lover collector 
current •••• (11.eprinted from Electronic• Week, 22 Ajj)ril l !i!S>, (c) l 'Jd), McGraw llill lnc. All 
right• reaerved) 

lBM'• new •illion-bit-chip 

lBK haa announced recently that it haa fabricated 1 new, extr-ly aull, 
one •illion bit coaputer -mory chip. 'lbe chip ia de1i1ned to operate at a 1peed of 
80 nano1econd1 initial , .. plea have operated aa faat aa 60 nano1econda. Meaauring 
S.S •illi .. trea by 10 •illi .. tre1 it ia a.on1 the fa1te1t and den1e1t chip• reported 
anywhere. The chip i• fabricated uaing conventional optical pnotolithography technique•, and 
feature• extra "redundancy" calla ahould any defective celh be found durina unufacture. 
(ilectronica ieport, March 198S) 

Four new center1 for auperco•puting 

The Univuei.ty of lllinoia 1.t Urbana-Ch .. paign, where S•arr direct• the new Us •illion 
Center for Supercoaputin& Applic~tion1, will 1oon a•t it• own 1uperco•puter. Thia week, the 
National Science Foundation (NSF I announced that lllinoi1 i• one of four in1titution1 that 
will 1h1re about S200 million l•ver the next five yean to eatabliah "national advanced 
1ciantific coaputina" centen. The other centera will be at Cornell Univeraity in Ithaca, 
N.Y., at the Univeraity of California at San Dieao where 18 univer1itie1 and reaearch 
in1titute1 will contribute to the center, ar.d at a iacility, run by a conaortium of 12 
univeraitiea, near Princeton, N.J. NSF 1elected theae four winner• from about two dozen 
prOf'"'Hll aubmitted •• part of a nationwide competition. ·ro aatch NSF funo!ina, the new 
centera are expected to raiae a total of •200 •ill ion froa 1tate aovernaenta •nd induatry. 
l:ornell'• center, for example, will receive aore than $30 aillion in equipae~~ and 1ervice1 
from IBM Corp. 

Supercomputer primer 

Althouih the concept of 1upercoaputini h11 been traced back to Lharlea labba1e in the 
18J01, and even to the ~reek• of Salaai1 in 100 a.~ .• the tel'llinoloiY of today ia calculated 
to con{uae, eapecially 1inca it ia badly tanaled with vocabulary ot fitth aeneration 
coaputera. 

SUP£iCC»lPUT£iS - Currently coaputera which proce11 data at 20 .. 1aflop1 or hi&h•r apeed, 
but the faatut aupercoaputera today operate at 1u1tained apeeda of 400 •aaflof• and peek 
•peed• of 1 1i1aflop or hiaher. Speed• on 1upercoaputer1 vary dependina on how auc~ of the 
data tlov1 throu1h parallel acalar or throuah vector proca11ora. ln the future, 
1uperc0taputeu •ay operate 1iaultaneou1ly in aultidi .. naional array• with uny parallel 
operation• beina perfonied in a pipelined v.. Over the 111t 30 yeara the raw 1peed of the 
f11te1t computer• haa approaiutely doubled each year. 

SCALA& PIOCESSOi - Operate• on individual data ele .. nta with in1truction1 that yield one 
reault tor each in1truction. To parfora a 1in1le operation on all el ... nta of an array (1uch 
aa calculatina a S per cent turnover tax), the acaler proce11or auat loop tbrouah the table 
of nuabere conatitutina the H'. ty, repeatina th• 1-. iaatruction on each aleMnt to achieve 
the daaired re1ult1. Scalar proce11in1 tharafoi. require• faat circuitry for hiah 
perforunce. 
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VECTOR PROCESSOR - Uaea only one inatruction to perfora a ainale calculation on an array 
of data and achieve an array of reaulta, all in one operation. la aupa1co.putera, the 110re 
data vectorized, the faater the operation. Vector proce .. in& ia uaually not available on 
aeneral puri»0•e .. infraae or •inico.putera. llovever, vector proceaain& ia a teaaibla 
alternative to acalar proceaain& only when repetitive operation• muat be performed. 

AlUlAY PllOU.SSCll<: - Uo not include acalar proceuin&• Array proceaaora are uaually 
confiaured •• peripheral device• on which both •ainfr- and •inicomputer uaara can run 
vectori&abla portion• of proar.... Synonymou• with vector procaaaora, but operatin11 •• 
independent unit•, array proceaaora can, in aome application•, aerve •• an ineapenaive 
alternative to auperco•~utera. Unlike the more elaborate parallel procea•iDi& auperco•putera, 
array proceaaora are produced and aold in volume• akin to ainico•putera. 

PA&ALU:l. PllOW::SSlNG - Concurrent application of tvo or more proceHora to perfor• 
aiaultaneoue operation• in a aingle taak. Superapeed coaputer• •u•t uae hi&b •peed vector 
proceHora in tande• with acalar proceaaora, dividina each taak for opti .. 1 uae of the 
multiple procea1ora under a central operatina ayate• control. Th~ proceaaora .. , or aay not 
be pipelined. 

PIPELINING - Speeding co•puter operation• by breaking down inatruction1 into diacrete 
atep• for proce1aing in an aaaembly-line ayatea, with different atepa in the preparation and 
eaecution of an in1t=uction performed ai•ultaneoualy. In a •t~ictly aaquential procaaaor, in 
contraat, all operation• on one inatruction are c011pleted before proceaaioi of the ne1tt 
begina. An e11ential adjunct to pipelining ia the uae of vector reai•tera - hi&h apeed 
ae•oriea to atore temporarily and then feed inatructiona to the pipeline at a apeed that ia 
greater than ia poaaible when inatructiona •uat be called up frOll the coaputer'a ••in .. 11ary. 

;;":..OATING POIN'f OPERATIONS - rehra to the binary veraion of repraa-.ntina numbera cal led 
acientific notation•. In ordinary acientific notation a nuaber ia repraaa11tad •• • product 
in which one factor l the .. ntiHa) hH a .. gnitude between O. l and l, and the other factor 
lthe characterietic) ia an exact power ot ten. Thu• 7,700 i• repreaanted H .77 a 104 and 
7 7 ia repreaented at • 77 x 102• The co•putar reliea on a binary venion ot tloatiDi&-point 
nctation, aaking poHible a atandard rapraaantetion of a very wide ranae of .. anitudea. A 
ain11le f loatin11 point operation i1 th~ addition, aubtraction, aultiplication or divi~ion ot 
two floating point operand• to aet a floating point reault. \;()llputina apeeda are, therefore, 
expre11ed in term• of tloatin11-point operation• per aecond ltlopa). 

ttt;GAFJ..OP - One million floatina-point operation• per 1econd. 

GIGAFl.OP - Ona billion tloatina-point operationa per aecond. 

OPERAND - A quantity that ia to be the aubject of a ••the.-tical calculation. 

FIFTK GENEllAtlON COMPUTERS - The propoaed next aeneration of coaputera, to be produced 
in the 19901, which will have radically new inferential architecture• to exploit the 
potential of development• of artificial intelliaence. 

CaAa IC aarket to exceed $13 billion by 1994 

A recent report by Strateaic, Inc., Cupertino, Calif,, aati•atea that the worldwide 
aalliua araenide lCaA.) IC Hrlret will exc•d $13 billion by 1994. According to 
Yvea II. Blanchard, vice-preaident and manager of the fir•'• Seaiconductor Croup, "What we are 
talking about ia a technoloay vhoae ti•e ha1 co .. aad won't 10 away. There i• an •••ential 
ayneray b•~~en ~aA• technoloay and the p .. foraanee requirement• placad upon active 

c011ponent1 by atate-of-the-art ayate••·" 

A caae in point ia optical fiber comaunicationa, to which the U.S., Japa·, and lurope are 
now clearly committed. "CaAa inuarated optoel•ctronic device• are a natural for thia kind 
of application," ••Y• Blanchard, who believaa that their wide bandwidth, optoelectronic 
propertiea and electrical ru11edne1a are a perfect COllple .. nt to th• advantaa•• of 
fiber-baaed comaunication linka. llowevar, the .. jor trowth area for GaAa int•arated device• 
will be in di&ital application•. Declarea Blanchard, 'we feel that 16aAa tachaoloay will take 
leH than 10 yean to aatch current ailicon u; co•plaxity levela." 

Accordinaly, the aarket reeearch firm aeea the development of a boat of new GaAa di&ital 
ICa, atartina with aiaple loaic circuit• and developin, into ••aorie• and proceaaora. ln the 
near term, GaAa lCa will be uaeo in unique application• that ta~e advantaae of the inherent 
auperior perfor .. nce char•cteriatica ot the GaAa lC tachnoloay. 

-
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.. In the 1984_ to 1987 ti-fr ... , applicatione of GaAa di&ital ICa vill diaplac~ their 
ailicon IC equivalent• auch •• ECL circuita. Ulti .. tely, the fabrication of GaAa 
aicroproceuora and -aoriea vill be a .. jor factor ii• fuelin& rapid arovth in the GaAa IC 
aerchant aarll.et in coaina yeara. .,But,., caution• Blanchard, "for thi• scenario to unfold, 
two -jor atuablina bloc II.a auat be addreued: development of auto.at ic teat equipment 
coapatible with GaAa apeed and the development of adequate and econoaical pacll.aaea." 

So far, the tatal teatina voluae require-nt• af the GaAa IC industry (both captive and 
~erchant) have not been aufficiently hi&h to aain the attention of tradition•l ATE 
auppliera. Aa a reault, there are no teat equipment auppliera that currently supply 
auto-tic teat equipment to aatiafy the need• of the GaAa IC industry. lhe lack of auto .. tic 
teat equipment could prove to be a .. jor obatacle for the entire GaAa IC induatry to o~erco.e. 

Mew package type• auitable for the hi&h operating frequencies and clock rate• of ~aA• 
lCa are not only non-exiatent, but auch ite•• aa teat f ixturea and aocll.eta auat await the 
development ot new package types. Package atandardi&ation is alated to becoae a key tactor 
in gaining uaer acceptance of the GaAa IC technoloay. 

Aaauming ea~ly aolutiona for thoae probleaa, Strategic predict• that a healthy induatry 
will develop moatly baaed on aaareaaive atartup• in the U.S., with the silicon eatabliah .. nt 
joining in later. 

ln ter•• of product categories, the aarll.et research fir• toreaeea Japah•e producer• 
becoaina the leadin& suppliers of rando• acceH -110riea (BAM•) (aa they have done in th• 
ailicon llMl mark.eta) and aeea U.S. aupplier• becoaina the leadina producer• of coaplex logic 
function lCa auch aa proceaaor, aeaory controller• and peripheral circuit•. (Reprinted vith 
permiuion from Semiconductor International Kaga&ine, January 1911>, (c) l!llS> by l:ahneu 
Publi1hing Co., De1 Plaines, Il. USA) 
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GaAa technoloay reaarkable, aany challena•• reaain 

'nle future impact of GaA1 IC technoloay on the •••iconductor 
challena•• of GaA1 technoloay are 1olved 1 accordina 
Rockwell International, 'nlouund Oak1 1 Calif. Liechti recently 
1984 International !lectron Device• Meetina. 

induatry depend• on hov the 
to CbarlH Lie·hti of 

addreHed attend••• of th• 

"ln th• la•t fiva y••~•. extraordinary a•D proar••• (fia. l) ba1 bean .. de in 4 dvancin1 
GaA1 IC tecbnolo11

1
" uy1 Liechti, Ha eaplain1 1 kr ea•ple, that hiah-apeed di&ital 

circuit• have bean de110n1trated with up to 100,000 c011ponent1/chip. And aicrovava 
monolithic IC1 have been 1ucce11fuUy operated at fraquenciH •• hi&b a• 60 Gals, the ecope 
of ~aAa &•D ha• al10 increa1ad. "In the we1tern world, about 4,>0U people are now vorkin& on 
GaA1 relatud developaent pr~ara••· Catlpanie• in Japan, iurope and the U.S. are 1carcin1 co 

-
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build manufacturing facilitiea to serve the GaAa lC market, which ia expected to expand from 
Sl30 million to $1,3 billion by the end of thia decade (hg. J.)," says Liechti. Until now 
liaAa IC development haa been dominated by large individual companies with captive markets. 
Now, a merchant industry is developing slowly. "Maturing l.iaAs 11.: technology, combined witn a 
growing market for the higheat apeed lC1, will provide many busine11 opportunities for 
merchant suppliers," aaya Liechti. 

lie 1eee liaAs lCs as "critical components that will provide aigniticant pertormance 
leverage in important high-speed syatema. Major beneficiariea of this technology will be 
systems manutacturera. 'Chey will be using the leverage of l.iaAa to enhance rerformance 
capabilitie1, and provide a competitive edge and profit margin to their products.' However, 
as Liechti notes, many technical challenge a a till remain. These include the trans it ion ot 
GaAa fabrication technology from research to production, the exploitation of higher-speed 
GaAa lC1 in systems and the resolution of radiation hardness issues. 

Specifically, Liechti challenged conference attendees to seek: 

Heaningfrl reliability data for potential GaAa uaera. 
Pilot line quantities of CaAa HSI and LSI ICa, demonstrating reproducibility and 
device parameter control. 
Accurate process, device and m&terial models for sensitivity analysis. 
Conclusive demonstration of the advantages of GaAa over silicon ICa for large, 
interconnection limited integration levels • 

• Architecture and optimum partitioning of large systems using GaAs chips. 
The necessary high-speed packages and interconnect boards. 
Very high-speed wafer probe cards, teat fixtures and test equipment • 

• Standardization of supply voltages, logic swings, interfaces, wafer sizes and packages. 
Resolution of soft error upset in GaAs RAH.a. 

"These, and related issues, are currently our technical roadblocks in GaAa technology," 
a a ya Liechti. "They must be addressed by l.iaAs lC suppliers, us era and equipment 
manufacturers to enable the GaAs technology to mature and provide the touodation tor a 
growing market." 

The beat detined markets tor GaAs lC application1t are in microwave syoi.tems for the 
military, telecommunications and test instrumentation. Outstanding opportun-;.ties are a lao 
believed to exist in system applications of the highest-speed l.laAs A/IJ and O/A converters. 
"Ultimately, the greatest payoff may come from a new generation of mainframe computers 
incorporating GaAs parts," says Liechti. "However, this area for GaAa application bears 
greatest business risk, considering the continued speed advances of silicon ba1ed circuits 
with submicron device geometries." 

Liechti also pointed out, to conference attendees, that numerous buaineaa opportunities 
will occur in GaAa support activities. For example, capital equipment suppliers will find a 
growing market in lll-V materials reactors, specialized wafer fabrication equipment, design 
tool1, high-speed teat ayatema and safety related equipment. In engineering 1ervices, 
opportunitie1 will grow for cu1tom GaAa IC design and layout, and for chip mounting, 
interconnection and testing to cultomer specifications. Reviewing expected market trends, 
Liechti believes that GaAa trochnology will have a minimal impact on silicon markets. "GaAs 
circuits do not compete in applications that can be satisfied with silicon circuit•. 
Instead, GaAs is seen as a complementary technology." (Reprinted with permission from 
Semiconductor International Magazine, March 1985 (c) 1985 by Cahners Publi1hing Co., 
Des Plaine•, 11. USA) 

Integrated circuit• made ot gallium arsenide are faster than any type made ot silicon. 
And 1ince gallium arsenide use• relatively little power and produces little heat, chips can 
be packed clo1ely. (Source: IEEE ~pectrum) 

One problem is that gallium ar1enide i1 extremely dithcult to manulacture without 
defects. Some entrepreneurs hope to grow purer 3al hum-ar1enide cry1tals in orbit, where 
gravity i1 negli3ible. 

-...---
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Source: Semiconductor International, Karch 1985) 

S'fC opena Europe GaAs IC assault 

The first European semiconductor maker to offer digital integrated circuits made froa 
gallium arsenide is STC Components' electron devicea division at Paignton. STC says it can 
provide samples now of a prograimable divider and a 4-bit counter, both operating to 'JuU 
KHz. The divider ia intended for frequency gene rat ion in r•.dio synthesisen, particularly 
cellular radio. The co1Jnter is intended for signal processing in any proce11in1 ayate11 
operating to 900 Kbita/1. The function of both l~a ie ai11ilar to eatabliehed eilicon di&ital 
devices but to maximum frequencie• eeveral times higher coupled with low power conawaption. 
Both will be etandard products. Device type• to follow are aaid to include latched addera, 
ehitt re1i1ter1, multipliers, 11ultiplexera and demultiplexer•, further counter• and divider•, 
and high-epeed memoriee. A 121S-bit etatic RAH with J n• accea• time will aoon be available 
•• a sa111ple, but volume production will wait upon incorporation ot the technology in larger 
devices. 

Robin Beker, GaAa salea and marketin& manager, believes a eteady market will eaerae for 
GaAa gigabit lo,ic H eoon H reliable device• are available. STC ha• developed low power 
device technology to appeal particularly to military eyete• and civil co-unication eyete• 
designen preoccupied with low power coneu11ption and heat aencration. Standard and cuato• 
device• will be available, and a fou1dry service for .. nufacture of cu1tomer1' own deaian•. 

Some lower frequency analogue device• such •• amplifiera and filtera, and 10 .. combined 
analogue-digital devicea auch aa A-to-D end D-to-A coovertera aleo will be made, but STC will 
not compete with Pleuey Three-rive Ltd, and Marconi Electronic Devicea Ltd, in aupplyina 
microwave analogue !Ca for apecialiaed applications. 

Baker believe• that in cour1e CaAa IC aalea will arov to about aeven or eiaht per cent 
of the world IC market, perhaps throuah 10 yeara. tie thinka GaAa digital loaic may arow to 
be about half of the total market for GaAa devices. {Electronic• Weekly, 6 February 1985) 

British GaA1 chips 10 to market 

A1 ie the ca1e with mc1t of their U.S. counterparts, the British trio - General Electric 
Co. plc, the Pleuey Co. plc, and Standard Telephonea and Cab lea plc - have acquired their 
GaA1 expertise through military development contracts. ln fact, Britain'• Hiniatry of 
Uefence ha1 1lated GaAa technology tor u1e in monolithic microwave 1C1 (HHl~1) •• well al for 
h·1h-apeed digital aignal proce11in1. But the competition i1 goin1 to be fierce. Govern11ent 

-



- l) -

funding haa been the prime mover for moat GaA8 devel~paent and ~uropean government• have not 
been laviah. In 19~, accordin¥ to the aarket reaearch firm Strate¥ic lnc., U.S., European, 
and Japaneae governments laid out more than &>13 million for i;aAa reaearch and develop•nt. 
Fully 6)1 ot that waa •pent in the U.S.; Japan caae in aecond with i41, and Europe waa laat 
with 101. 

Nonetheleas, the UK crew tigurea it can find worthwhile market nichea. Plessey, tor 
example, pioneered 111-V aem~-conductor development in partnership with Britain'• Royal 
Signals and Radar Eatabliahment. Now, Pleaaey ia looking for the payoff. lt has •tarted 
aaapling a aix-chip aer that implementa the complete tranaait/receive function for a 
phaaed-array radar ••• 

By 191ib, Pleaaey expects to have a super-analog proceu up and running. Thia planar 
proceu utilize• self-aligned gates and selective ion iaplantation. It aakea poaaible both 
depletion and enhancement device• on the aame chip, a combination that con1waea little power, 

GEC haa two GaA8 groups at work in ita Hirat Reaearch Centre. One ia developing a baaic 
depletion-mode procesa for i111111ediate production. The other ia atarting with a clean alate of 
technology. 

The fla,ship product for the fir1t group ia an amplifier chip whoae bandwidth stretchea 
from lU MHz up to 12 GH&. The chip - a natural for electronic-aurveillance applicationa - ia 
now being sampled. Thank• to ita diatributed-.. plifier structure, four auch ch1pa can be 
hung together to provide 24 dB of nominal gain. 

Meanwhile, the other team has tackled two major problem• tor operator• ol: l.aAa worll.a; 
the high coau and long delays involved in the production of cuatom chipa. 'Cypically, an 
KMl~ chip can coat up to $l)U,OOU and take up to 12 months to develop becauae ot the complex 
aimulationa involved. 

Unlike Pleaaey and GEi,;, Standard Telephone ia uaing GaAa to 1Uke auper-l:aat lo,1c l:or 
advanced military and co ... unication• equipment. .L.ater, ST~ ~xpecta to move on to the higher 
deneitiaa needed for ~o•puter chips. The firm then will face atitf competition trom Japaneae 
chip makera. But it haa one potential aolid cuatomer: Standard Telephone recently bought 
Britain'• large•t computer maker, International ~omputers Limited plc. (Electronica Weekly) 

USA: Ford to make microchipa of GaAa 

Ford Motor Co. aaya it will make and sell aemi-conductora made of gallium arsenide, a 
promiaing ma=erial that is expected to replace ailicon in many type• of integrated circuita. 
Ford, wbich now deaigna and overaeea the manufac~ure of ai:icon-based chip• for uae in ita 
own cara and aerospace products, will be the fira• high-volume producer of the new chip• for 
sale 0:1 the open market. A gallium-arsenide wafer now coats $200, or 1) time• a1 much as a 
ailicon one, Ford ••Y•· 

Ultr1 -faat coaputera now on the drawing board• "are requiring performance levels that 
are out of the reach of ailicon," aaid Anthony Livingaton, aale• and marketing vice-pre1ident 
at Gigabit Logic lnc. of Newbury Park, California, the firat company to apeciali&e in 
production of gallium-araenide chipa tor outside uae. Ford haa become a major de1igner and 
producer of microchip• for under-the-hood computer• that control emiaaione, eniine timini and 
other functicn1 in cara. Aa the auto companiea have gained expertiae in electronic• and 
induatr1al autoaaat1on, they have been diveraifying into high-technology area•. 
(International Herald Tribune, 16-17 March 198)) 

Honeywell plan1 ~aAa 11,; atart-up 

Honeywell lnc. 1ay• it will atart production of ,alliwa araenide integrated c1rcu1ta in 
July 198), in the facility apecially built at Honeywell' a optoelectronic• producr ion centre 
at llichard1on, near Dallaa, Texaa. The ti rat device• are tor aeroapac.;o and detence uae•. 
Devicea for co-ercial market• are not due tor production till l'J87. The aeroapace and 
defence Il.:a are part of the project aponaored by the US L>etenae Advanced ke1earch .,ro1ecta 
A&ancy in which Honeywell ia a aubcontractor to iockwell in a ~24. '9 pro,r._ to dev•lop 
GaAa IC aanufacturing technology. 

Hut chip• off the line will be gate array logic devices which ltoneywell aaya have a 
typical drain of 400 >'w per reaet flip-flop at ~o Kit&, Honeywell doea not give the 
application but the alow &peed (for GaAa) 1u11e1t1 the ••in point of the device• ia radiation 
hardneaa, in which rupect GaAa it uny ti•• better than eilicon. The proceaa uaed ia 
Honeywell'• tiut generation in which all traneiatora work in depletion •ode. 
(~lectronica Weekly, l~ May 198)) 
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Rockwell to Market GaAa iCa 

Rockwell international Corp. Semiconductor Product• Div. ia moving tovard expanaion of 
ita cc>111aercial marketing prograaa into the rapidly eaerging gallium araenide (GaAa) 
technology, according to Dr. Gilbert Amelio, diviaion preaident. GaAa device• repreaent a 
market esti-ted by industry •ources to reach Sl billion in 1992, a draaatic i.1creaae over 
the $48 million market in 1983, Amelio noted. "Unrent plan• call for initial application• 
in the digital comunications area vhere GaAs chips are especially important." lie added 
that the on! y barrier to vider ace· ;itance of GaAs device a is their price, which today ia 
typically thre.: ::.o tour times greater than comparable silicon-based circuits. Amelio said 
that Rockwell's planning etfort is based in large part on advances made at the firm's 
Microelectronics Research and Development Center (KRDC) in Thousand Oaks, ~alif •••• 

Amelio stated that plans could lead toward 1985 availability ot some teleco111Dunications 
devices beyond those destined for DoD use. Several logic circuits, including a latch, d11ta 
selector/multiplexer, shift registe1· and a 4 bit ALU, are allo being developed. lReprinted 
with permission from Semiconductor international Magazine, January 1985, (c) 1985 by ~ahner• 
Publiahing 1,;o., Des Plaines, il., USA) 

I GOOSl8lRR'< MICROELiCTROMIC!l l\l 

(Computer Weekly, 21 July 1984) 

ltAllKET 'fa.ENOS AHD WKPANY Nl!.WS 

in developing countriea multinational• 10 hi&h tech 

Contrary to conventional vi1dom, vhen multinationals open up 1ub1idiarie1 in developina 
countries, the lover labor co1t1 found there are not the pri-ry rea1on. lf 10, their 
operation• would nece11arily be more labor-inter.aive. But quite the oppo1ite appear• to be 
happening, according to a study by the UN'1 International Labor Oraanization. The 1ub1idiary 
realize• that it muet u1e the technoloay that ia moet economically competitive and able to 
re1pond to faet changing local and international market de-nd1. More often than not, thi1 
technoloay i1 1tate-of-the-art and capital-inten1ive. Hence, althouah multinationall have 
generated 1ome 4 million job• in developing countrie1, the total employment impact have not 
been con1iderably higher aa de1ired, 1ay1 the UN 1tudy. Amon& it• recoaaendation1: 
encourage technological "trickle down" from foreian to local firm1. If local 1upplieu can 
u1e new proce11e1 learned from the multinationall to make product• for othl!r cu1to11er1 a1 
well, job market• will increaae. (induetrial World, Kay 198)) 

Semiconductor induetry bu1ine11 cli-te 1tabilize1 

U.S. 11arket booking• by U.S., l!.urope and Japan ba1ed 1e•iconductor manufacturer• 
remained nearly flat in January, while 1hipaent1 declined, reeulting in a book-to-bill ratio 
of 0.6b for the month. Average monthly bookina• tor the three month period ending in January 
were $59b million, up a modut ).bi trom December levels. 'thi1 increue, however, ha1 been 
attributed to a year-end adjustment in the calculation, rather than an actual improve .. nt in 
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orders. _January billings, at .S728. l million, were 31. U below the Oecember level, retlectin, 
tne tr11d1t1onal pattern ot hght ah1pp1ng activity during the month ot January. for the 
three month period ending in January, bookings and billings were both more than 241 below the 
tl.~ee month period ending in October. Baaed on January performance, firat quarter l"l:IS 
sh1pmente to the U.S. are eati-ted to reach 62.4 billion, down 2U1 from the fourth quarter 
of 191:14. Book-to-bill ratios for shi~ments to the U.S. market by U.S., ~uropean and Japan 
based semiconductor manufacturers were O. 76 in October, 0.67 ia November, 0.51:1 in Oecember 
and O. 66 in January. (lleprinted with permission from Semiconductor lnternational Magazine) 
April 1985. Copyright 1585 by Cahners Publishing Co., Dea Plaines, 11. USA) 

·a lower• its eatimate of 1985 world semiconductor market 

Don't looit for the semiconductor induatry to enjoy an iaaediate recovery from the 
~~siness doldrums that set in suddenly last s1.1111111er. That's the message from top official• at 
Texas lnstr\1111.ents Inc., who released their annual world aemiconductor market forecaat during 
last week's stockholders meeting in Dallaa. J. Fred Bucy, president of the world'• largeat 
merchant chip vendor, 1aid that industrywide aemiconductor sales in 19115 would register a 
disappointing 15% drop to 622 billion from last year'• record 626 billion. "Thia ia a lower 
forecast than others that have been publicized," Bucy explained, "but we believe the impact 
that the weakness in the computer market will have on future semiconductor demand haa not 
been fully realized." Reflecting the poor outlook, Tl announced it would lay off another 
1, 000 workers during the second quarter, which would bring its total work-force reduct ion 
since Oecember to J,OOU. The major bright spot of the meeting: an announcement that fi has 
working silicon on a l-Kb CMOS dynamic raniom-acceaa memoiy. (Reprinted from t.lectronica 
~. ii April 191:15 (c) 19115, McGraw Hill Inc. All r1ghta reserved) 

The bloodbath in chips: there's no relief in sight 

Extraordinary deflation is nothing new in the semiconductor buaineaa. "Che price of 
computer memory chips drop1, on average, by 351 every year. But even veteran• of the chip 
wars are aghast at what's happening now. 

The industry's workhorse computer memory, the 64K RAM, is now selling on the spot market 
for 75 cents or less, down from 63.50 a year ago, reports Integrated Circuit Engineering 
Corp. That price, says ICE analyst Dean A. Winkelmann, barely cover• the manufacturing coat 
for the moat efficient producers. And this one chip accounted for about 10% of total 
integrated circuit sales last year. 

No wonder analysts are chopping earning• estimates for the big semiconductor houses, 
moat of which racked up record years in 1984. At San Francisco' a Montgomery Securities, 
Daniel L. Klesken forecasts that the operating margin at Texas Instruments lnc., the world'• 
No.l chip producer, will ahr:nk from 20% to 5% this year aa semiconductor aalea drop by 13%, 
Memory chip apecialiat1, auch aa Micron Technology Inc., can't help but drift into the red, 
aJda Kleaken. ln fact, Micron Technology expects to 101e 66 million in the current quarter. 
And Mo1tek Corp., also big in memories, laid off 2,UOO of ita 5,23U workers and abut a plant 
in Colorado. Even Japanese chipaakera are feeling the pinch. Source• in Tokyo say that NMB 
Semiconductors Ltd., a new 1pinoff of bearing maker Minebea Co. Ltd., ia in serioua trouble. 
it WH counting on selling ita 256K II.A.Ha for Sl:I or more. But the current price ia around 
$5.5U - with no bottom in 1ight. "it will be another year before thi1 horrible pricing 
1top1," warn• Charles K. Clough, president of the semiconductor distribution group of Wyle 
Laboratories. 

The price cutting is ao severe for several reasons. First, the makers ot electronic 
equipment are in a a lump of their own. They are at i 11 working oft an inventory &lut 
accumulated last year because of overambitious 1alea proJectiona. Ln addition, hu1e outlays 
for new chipmakin1 plants in Japan, Korea, and the u.s. have brouaht additiJnal capacity on 
1tream at the worst pouible ti-. ·nie imbalance between de-nd and •u5-ply, aaya l.ieorge 
J. Popovich, marketing manager for memory produc ta at Lntel Corp., "ia greater than i 've aeen 
it in lU years." So1De American• blame Japan for continuing to crank out chips despite the 
oversupply. "One would think," says William N. Sick Jr., executive vice-president of Tl, 
"that the Japanese would aaaeas the capacity of the market and adjust their production 
accordingly." But other obaervera demur. A couple of Japane1e companies may be eapec ially 
a1greuive, 1ay1 Frederick L. Zieber, di rec tor of semiconductor research at Dataqueat lnc. 
But he add1: "I'm not 1ure there are any white hata." 

Ironically, the price collapse in llAHa, where the Japanese are dominant, ha1 effectively 
triaaed Japan's share of the U.S. market from 18% of aalea late last year to around 16% in 
the first quarter, according to a preliminary eatimate by the Seaiconductor lnduatry 
Aaan. (SIA). But that hasn't tempered protectionist sentiments. w. J, Sanders 111, chairman 
of Advanced Micro Devices lnc., recently lined up with Hewlett-Packard ~o. Chair-n David 
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Packard .in calling for temporary quotas or. imports of Japanese chips. And t:1e SIA ia talking 
about h ling an unfair trade pr act ice a complaint againat Japaneac companies. lf there' a a 
gli1Der of hope amid all the gloom in Silicon Valley, it i• that price cutting in the paat 
has alway• had the etfect of vastly enlarging the market for chips. lkt the debacle of the 
paat year •akes it doubtful that even a aolid upturn will ao~n restore the profitability that 
indu1try leader• would like. (Busineaa Week, iu May l~ij)) 

Seaiconductor f irma aided durin1 slump by growing market tor cuatomized chips 

National Semiconductor l:orp., stung by an industrywiiie slump ot electronic-aicrochip 
salu, ia trying to grab a piece ot the rapidly growing market tor cuatom-deai"ned cni:.:is. 
Douglaa Ritchie, a National Semiconductor vice president who heads the custom-chip diviaion, 
says buaineu is booming in hia corner ot the company. "We're going the other direction," he 
say a. "We 're seeing an enormoua number of cuatomers, we are' t going through any shutdown&, 
we are working overtime, and we're hiring people." 

Kr. Ritchie says the company'& cuatomary chip operation contributed a "small but 
meaaurable" part of National Semiconductor's $435.4 million in salea last ye&r. But he 
expecu the diviaion will account for 2)1 to 30% of the company's sale• bj 1990. National 
Seaiconductor aaya it likea the cuatom products becauae they are relatively free from the 
wild cycle1 of ahortagea and glut• that roil the induatry. lnduatry analyats aay 
co ... iaaioning a cuatom-made chip can coat a• much a• $1 million, making buyer• reluctant to 
cancel or reduce order•. At the aame time, cuatomera like the tailor-made part• becauae they 
make their product• unique. Aa microchips are built into the electronic brains of an 
increa1ing array cf consumer and induatrial product•, the makers of these producta are eager 
to offer more specialized featurea than standard, masa-produced chip• can provide. Some 
aemiconductor users even have begun designing their own custom chip1. For these cuatomer1, 
the 1emiconductor companies have become merely advi1er1 and maker• of the final products. 

Cu1tom-de1igned chips will account for about 20% of 1985 1 1 estimated ~34 billion 
for intl:grated circuit•, up from about 17% five years ago, according to Dataque1t, 
Brad1treet Corp.'• market-research unit. By 1990, they will capture about 25% 
$ij) billion-a-year integrated-circuit •arket, Dataqu~•t eatimatea. 

market 
Dun • 
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Thia flurry of intere1t has been accelerated by a two-year-old computer-design technique 
that let a engineer a tinker with chip tiatterns on the 1creen ot a video terminal. n1e 
technique allows engineers who aren't semiconductor apecialiats to de1ign circuitry pattern• 
that will make a chip perform the 1pecial functions they want. in a typical arrangement, a 
customer sends engineer• to a aemiconductor company'• design center. There, the chip maker 
teache1 the via it ing engineers how to u1e computer-des ian equipment and looks over their 
ahouldeu while they map out new parts. ln many case•, the viaiting engineeu can utilize 
aspect• ot existing ch1p1, helping keep down coats that would be generated by designing and 
then producing a chip from 1cratch. 

Executives at 1emiconductor companies say these type• of computer-desian transaction• 
are •oving the induatry away from just production and into the realm of service. 

"I think you're seeing a change in the industry. A lot more attention is being paid to 
the marketing of product•, rather than ju1t development of products," says J ... a r. McDonald, 
preaident of Gould Inc. The ilolling Meadows, Ill., company's Gould AKl division 
cu1to•-de1i1n• 1emiconducton. "We see our bu1ine1a becoming much more aervice-oriented 
every year," says Jae1 Suha, the National Semiconductor vice president who head1 the 
concern' 1 aemiconductor ope rat ioiw. So•e semiconductor companies are making their mark by 
1pecializing in cuatom-duigned chips. LSl Logic Corp., a four-year-old KilpitH, Calif., 
concern, had ~4 •illion in custo•-chip sales last year, and has kept its ratio of order• to 
1hipment1 above l-to-1. That ratio, a clo1ely watched barometer of the •icrochip business'• 
health, fell to ~8-to-100 industrywide for the fourth quarter of 1984, 

But not all •e•iconductor ••ker1 have becoM cuatom-design converts. "Custom circuits 
aren't the best approach in as many places a1 people think," says Ian Anixter, a vice 
pruident at Advanced Micro Devices lnc., Sunnyvale, Calif. "'tou can always say, 1 1 can put 
a little widaet here and a little gotcha there and uke my system better.' But invariably 
that will cost you more than if you bouaht a standard pert." And •any chip co•panias that 
have cuato•-desian operations aren't convinced that they are protected from tha industry' 1 
erratic cycla1. "l don't know that we've reduced the volatility," uy1 Kr. Hcl.lonald, \Oould'a 
p:Hident. "'tou're •till •• volatile 81 the cu1tomer you're 1ellin1 to." (lbe Wall StrHt 
Journal, lb February 1~¥~) 
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It'• getting harder for computer guru• to aound viae 

Nearly every article about the computer buaineaa haa a quote froa ao•e 
oamiacient-aounding aarket reaearcher. You may knov the namea: E. David Crockett at 
Dataqueat, Egil Juliuaaen at Future Computing, Hovard Anderaon at Yankee Group. Theae folka 
alwaya aeem to know why aomething ian't catching on or what'• likelr to be introduced. By 
aelling their information to c01aputer .. kera and uaer•, auch expert• apawned an induatry t~at 
has annual aalea of over $~U •illion. Top-tier reaearchera charge $1,000 to $1 aillion for 
reporta, depending on hov auch detail a cuator!r vants. But slower growth at the companiea 
they cover ia aftecting the aata gatherer•, toJ: Aa the number of hardware aakera dwinJlea, 
there are fewer cuatomers. And thoae who do buy want more aophiaticated w.>Ik than many 
analyata traditionally provided. This alowdown may explain why 1ome comi:aniea aold out to 
big corporations. Dun & Bradatreet'• A.C. Nielaen aubaidiary, for ex .. ple, now ovna 
Oataquest, and Kc<•rav-liill bought Future Computing laat year. The idea was that deep 
corporate pocket• could help finance better reaearch. Other companiea, however, claia that 
demand ia brisk and don't Vant a corporate parent. 

The key to aucceu liea in undf!ratanding the changing market. "The guru buaineaa ia 
over," ••Y• Richard J. Katlack, preaident of lnfoCorp, a aecond-generation fir• formed in 
1982 by aeveral Dataqueat me. analyata. "In the paat, aome amart peraon aat on a pedeatal 
making pronouncementa about thinga. Now people want the raw nUlllbera." W1.;- the chanaie? 
Partly becauae ao many of the old ahoot-froa-the-hip predictions vere dead w•ong. lake 
lntoCorp. In l9d2 it optimiatically predicted that the personal computer aarket would have 
aalea of 521 billion in 1986. Thia year that figure ia well under SlO billion. Then there'• 
Future Computing. ln l9dJ it decreed that 231 .:>t all home• vould have computera by l~d). 
Today, only 131 do. Companie• that baaed their atrategic plan• on auch forecast• are 
hurting, if not already dead. 

"A lot of market reaearch i.n nev technologiea haa proven to be very bad," a a ya 
Michael lia-r, preaident of Ila-er Conaulting Group in l:ambridge, Mau. "The biggeat 
product failures, like the Xerox Star and Apple'• Liaa ltvo expenaive ?traonal computera for 
executivea}, had the market reaearchera lining up aheepl ike in praiae." 

The gurua aee thing• differently. They claim their nUlllbera ahouldn't be taken 
literally, but uaed aa a rough guide. "It' a generally a wiae thing not to truat them 
implicitly," ••Y• lnfoCorp' a Kat lack. "You can't predict the future. You can [only l predict 
trenda." Koward M. Anderaon, preaident of Yankee Group Reaearch Inc. in Cambridge, Kaaa., ia 
more atrident: "Anybody vho build• hia company based on ayndicated research ahould be taken 
out and ahot," he ••Y•· "lf I read in my own market reaearch that a certain buaineaa vill 
quadruple in five yeara, I wouldn't baae a company on that without checking it out." Why 
have the number• been ao cockeyed? Kata Gabrielaaon, chairman of Victor Technologie1 Inc., 
think• he knows. "l!:verrbody liea," he explain•, deacribing the daya in l9d0 when he waa a 
computer di1tributor. 'The market reaearcher1 called the vendors and aaked what they aold. 
When they called me, I tripled my aalea becauae l knew my conapetitora were doing the aame. 
In thia bu1ineaa it ia a source of ahame to admit your true numbera. The problem ia, 
everybody atarta to believe hi• ovn hype." 

The idea ia to replace hit-or-miaa aurveya vith more acientific methoda. Uataqueat and 
lhehen, for ex .. ple, audit the inventories of )UU atorea. And Software Acee•• 
International lnc. haa joined with lKS America Ltd., vhich collect• data tor the drui 
induatry, to audit peraonal coaputer aale• monthly at 3uu store•· All thia burniahe• the 
indu1try'a image. "We put a lot ot faith in Future l:omputing'• tlaeh forecaata of computer 
atore aale1," adda William V, (;ampbell, Apple' a executive vice-preaident. Even the proceaa 
of findin& out what cuatomera think ia becominai more formali&ed. ln June othce auto-tLon 
expert Patricia B. Seybold will leave her fmily'a conaulting buaineu to eet up her own 
company. She had already aigned on 2,0uo computer uaera to participate i.n regular roundtable 
diacua1ion1, aome held jointly with vendora. 

But gathering numbera and forecaatin1 are not th• conaultenu' only i•portant joba. 
They have gained a reputation aa conacientioua •iddleme1 who adviae both ••nufacturer• and 
potential equip11ent buyer a. Say a Matlac:k: "Compeniea lilte to uee u• aa a aounding board." 
Manufacturer• aeek their opinion• in hope• th•t the expert• will lend credibility to product 
introduct1on1. They know that when journaliata need an opinion or •••••tuent, aarket 
reHarc:hera are often the firat people they cell. "''e frequently have key people in one week 
in advance to demonatrate new producu and explain pricina," aaya Frank Pinto of Data 
General Corp. "That vay the pre•• will have 10Mone to telk to." 

At the information proceeaing induatry aaturea, theae relationahipa are chanaing. 
"We've aeen an en<''l"moua concentration, and ve' ll tee more," aaaert1 office aut01Nt1on 
con1ultant ltay .J, Wohl. "on the one hand there ia lea• uae for conaultanta becauae there are 
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fewer choices to :aake. But the games left to be played are auch bigger gamer;;." The real 
question is how long the need tor help with statistics ana strategy can support so many 
outside experts. 
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(Business Week, 27 Kay 1~85) 

U.S. semiconductor fir.a step up pace of deals with Japanese 

Lost in the blitz of blandly announced deala between U.S. and Japanese semiconductor 
houses during the past year ia that what has been negotiated is •nything but ordinary. ln 
fact, many of the alliances are staking out objectives that are far beyond the simple 
exchange of device technology or second-sourcing of parts (see fi&ure 5) •••• 

One such agreement, often cited as an example for its potential significance, is the 
long-term comprehensi'le pact between Motorola Inc. and Hitachi Ltd. In Motorola's case, it 
could be doubly hard to reconcile close ties to Hitachi when the U.S. firm's top officials 
are calling for a 20% surcharge on imported goods - particularly on Japaneae cellular 
co .. unication1 gear that Motorola claima ha1 an unfair price advantage in the U.S •••• 

Recognition of a need for help in innovation could be the driving factor in the 
proliferation of deala between firm• in both countrie1, 1ay1 the U.S. head of a major 
Japane1e company. "Thi• i• ea pee iall:ir apparent in the computer induatry, where technology ia 
conatantly being upgraded at a faat pace and, conaequently, product life cycle• are extremely 
ahort," says John Rehfeld, vice pre1ident and general aa1.ager of Toahiba Corp. '• In format ion 
Sy1tem1 D1vi1ion. '"!he Japane1e computer and electronic• industry until now ha• auttered 
from a lack of innovation and inability to quickly introduce new technology and new products 
as the market demanda." J.natead, Japanese firms concentrate on 1uch strengths as marketing 
products with relatively long life cycles and improving their functions and reliability. 
Bringing together the specialtiea ~f both aidea therefore meana that "opportunitiea tor doing 
bu1ine1s with the Japanese are gi~ater today than ~hey ever have been," he adda. iehteld 
often 1peak1 on u.s.-Japane1e trade topica, ottering theae remarlu to the World 'lcade t,.;enter 
Aaaociation of Orange County, Calif. 

Though moat induatry hand• agree that U.S. ae•iconductor fir•• can uae help in areaa 
where the Japaneae have forged ahead - CMOS deaign in circuita and, moat of all, procua 
technology - akepticia• abound• about laating benefita from the current round of tie-upa. 
One recent agreement that underlines potential payoffs to both partiea aurfaced in January 
between toahiba and Intel. Through Toahiba America Inc., the Japaneae fir• will offer CMOS 
interface controller chip• for connecting the bua of lntel'a advanced ~ultibua 11 ayatem with 
ita aingle-board computer• •••• 
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(Reprinted from Llectronics Week, b May 1~8) l~) l~H), Mc~raw ttill lnc. All rights re1ervedJ 

Texas up1 25bK chip production in Japan 

Texa1 Instruments has started ma11 production of 25b Kbit dynamic random acces1 memory 
(dram) chips in Japan, despite semiconductor production cut-backs in the US. Texas may have 
achieved a 4 million chip a 1110nth output ahead of its Japanese rivals, according tu indu1try 
1ources in Japan. Texas Japan refused to comment on its semiconductor production volume, 
although it has confirmed that its semiconductor 1ales grew by 5)% to bU% last year. Texas 
Japan is producing the 256 Kbit chip at its plant situated in Miho. north of Tokyo. 

Early this year, the three leading Japanese chip maker1, NEC, Fujitsu and Hitachi, 1aid 
they wanted to reach the production level of 4 million 256 Kbit chips a month some time 
between April and September. The 250 Kbit chip ia already coming on to the Japan market in 
quantity, resulting in a unit pr~ce of f7 to f8, half that of two years ago, when the first 
sample devices were delivered. 

Oth~r big Japanese companies aiming to produce the 256 Kbit in volume include Hit1ubi1hi 
Electric. 

Hitaubuhi has recently announced development of a 256 Kbit complementary metal oxide 
1emiconductor static random acce11 memory chip, and a one megabit dram chip. (~mputin1 the 
Newspaper, 14 March l~H5) 

and joins hands with Canon on hi&h tech products 

~anon lnc. has reached basic agreement with Texas instruments (Tl) on joint. development 
of various high technology products. The companies will (l) Jointly develo~ high technology 
product• responding to the new age, (2) actively promote the exchange ot engineers, and 
(3) form a proJect team tor developing new products. 

Both companies hope to secure an adv1nta1eoua position on the world's inten1ifyin1 hi&h 
technoloay market by combinina II'• semiconductor technology with ~anon'a optoelectronic• and 
preci1ion proceuin& technology and by cooperation in new media -chinery, equipment and 
COllputeu. So far, Tl has been provided with lensa• and semiconductor production units by 
Canon, and Canon haa been provided with semiconductors for cameras and desk top calculators 
by Tl. Through the cooperation with Canon, Tl will utilize Canon's optical technrloay and 
inforaat ion machine m.11a-product ion technology, and can advance into the rapidly growing 
Japanese information industry market •••• (Chemical Economy and En1ineerin1 keview, March 1~8)) 
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Sharp joins RCA to make lCa 

RCA and Sharp plan to inveat over S200. in a joint aemiconductor manutacturing venture 
in the US. The company ia to be called lll:A/Sharp Kicroele:tronica J.nc. The aite ia to be 
chosen shortly. Several sites are under consideration, according to an RU spokesman. lhe 
company is to be 51 per cent owned by k«.;A, with the reat owned by Sharp. There are to be 
five directors from RCA and four from Sharp. Approvals from the US and Javanese government• 
are needed before the venture can proceed. (Electronics Weekly, 24 April 1985) 

Siemens eyes the 32-bit market 

Siemens may soon enter the 32-bit microproceasor -rket and ia currently negotiating 
with Intel with which it already haa aecond source agree-nta for earlier generation• of 
chipa. Juergen Knorr, vice-president of the Weat Geraan manufacturer' a component a group 
d iaclosf'd here. In an int"'!rview with Eh:'-tronics Weekly, Knorr said: "We are negotiating 
with lnte l on this iaaue. We ah all have to make up ·)Ur minda about our 1trategy in thi1 
range of devices." Strongly indicating thaL Siemen1 will co .. it itaelf to the 32-bit aector, 
the Siemens Componentl chief added: "It'• like having a car that goe1 at 1)0 kilometre• an 
hour. You do not neeu that a peed. But it cieana you can do 100 kph with eaae." l.ikewiae, 
added Knorr, the 32-bit microproceasor givea the cuatomer extra power which he might not 
require iamediately but could need later. "A lot of people will b•.1y it is the price ia 
r i.ght," he said. Knorr predicted; "Ten year a from now telephone set a will have b .. -bit 
microprocessors. Meanwhile systems hou1es are taking their decision• on the 32-bit device 
and I.ow to use it. 'fhat's the big task - not 111aking the chip but on how to use it." 

Stressing the importance of the price of 32-bit microprocessors in determining the 1ize 
of the potential market, Knorr said; "This type ot market only atopa or slows down it we 
have technical problems in manufacturing the prnducts. As price degradation sets in and 
prices flatten out, the market come a to fruition." 

Siemens will be one of the last major 1emiconductor companies to decide its atrategy in 
the H-b it market. Texas ln11trU111ent1 recently beiian aampl ing i ta ·ri .J21JOU family -
principally in NMOS versions - to Europe~n rustomera Tl is an alternative source tor National 
Semiconductor's device. Motorola has made a 1imilar pact with Thomson and Moatek tor ita 
bd020 family of 32-bit microproce1aor1. But theae two latter companiea have not yet started 
manufacturing. While Intel talks to Siemens about its 3.l-bit product, th~ American firm 
already has an alternative source arrangement with Advanced Micro Device•. Zilog ia not 
expected to have ita own 32-bit family ready until the end of 1'186. (Electronica Weekly, 
15 May 1985) 

AT Iii T makes a second atab at the computer -rket 

Last year AT & T jumped feet-firat into the market for data proceaaing equipment. &ut 
it• product• proved inadequate and it1 aarketing atrategy ill-defined. 'nle re1ult waa 
di1appointment. "We really hadn't 1orted out precisely what cuato-ra needed and how our 
product 1 ine fit in," aays a rueful Robert E. Allen, the new chairman of AT 6 T Information 
Systems Inc., which markets the computeu. Now, AT 6 T is r•!ady to write a different story. 
The company baa revi1ed it1 computer 1trategy to take better advantage of its strength• aa a 
co1D111Unications company. lt will trot out a aerie1 of new products, including a powerful new 
personal computer. An updated line of minicomputers will follow by early auaiaer, calculated 
to 1how cr1t1c1 that the company's vaunted technical prowess can be tranalated into 
competitive computer product• ••• 

When AT & T 1end1 ita forces into th.e field thia time, they wi 11 be equipped with a new 
game plan. The 1trategy atill revolve• around Unix, but now A:: 6 'l won't try to pertuade 
customer• to adopt it for general-purpoae co111put1ng. 1n1tead, ~dwMrda ha• narrowed the tocua 
to highlight Unix' 1uperior co-unications capabilitie1. "Unix ia really aood at aovin& 
information around," he explaina. That aaket it particularly ett.,ctive where lit" baa alwaya 
been weakeat; di1tributed data proces1ing. Thia technique, pioneered in the 1~7Ut by 
minicomputer companiea, takea computing ta1k1 from maintrame1 and diatributea them to amaller 
computer• that can handle a department or diviaion. The tricky part ia to get thete t1118ller 
1y1te1.. to communicate with each other and with the 111ainfr-. So AT & T ia ••pha1ising 
Unix' knack for tying together everything fro• per1onal computer• to 111ainfra111e1. Although it 
ia only a slice of the data proceaaing pie, Edwards eatimatea that distributed 1y1ta1111 
repre1ent a $10 billion armual market. 

The reviaed Unix strategy could 1till backfire if AT • T'1 new product• hil to ignite 
aore enthu1ia1a. With 111ore than 100 other coapaniee aelling Unix producta, there it no 
particular reason to chooae AT • T. And ao1t oainoua, lBM baa added Unix H an option on 
1yate11a ranging froa PC1 to mainfr111e1. So althouah l&M 1till eapha1ise1 its ovn v1y1 to tie 
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different hardware toaether, it ia ready to offer the Unix alternative if cuatoaera inaiat. 
"AT 6o T atill nae to deliver price- and perfor.ance-coapetitive product• that will convince 
people to buy tneir hardware inatead of other Unix bo>xea," obaervea Peter R.. Tierney, a 
vice-preaident at Relational Technoloay lnc., a Unix aoftware company. 

After a year of falae atarta, AT 6. T is in a llurry to prove 
aeasure up. "Tnere'• a hell of a lot of ur~ency to tnis," aaya Allen. 
that'• going to be open forever." ln an induatry as faat-moving 
$33 billion companv can't afford aany more misstep•. 

(Buaineaa Week, 1 April 1985) 
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Source• c loae to AT 6o ·r auggeat tllat the company'• mercllant market clli.p atrate5y 
include• havin& availability of a megabit dynamic 1lAM in volume, in ~urope, tnia year. ho 
otner chip coapany in the world llH, ao far, aaid it vill nave production ot Mbita thu 
year. With Moatek, Texaa and Motorola taking, by all account•, a coatly beating in tile 25oK 
market, AT 6o T' • atrategy look• auapicioualy like America'• lHt tnrow in ataying i.n the 
commodity DllAM buaine••· Horror stories of pricing on the 25bK and o4K DiAMa - 25C>I( buaines• 
nae been seen at under $3 and 04K buaine•• at under 30 centa - auggeat that the only way in 
which DllAM aanufacturera can stay in the business is to accelerate new product introduction. 
Tnat eeana aoini for the Mbit. (Electronic• Weekly, 5 June 1985) 

Nixdorf to play Al ahell game 

Co•parins the nuabara of fir•• involved in artificial intelligence gives the iapreaaion 
that the U.S. is wall ahead of Europa in the field. Comparing technologiea, however, &ivea 
the .. ttar an er.drely different perapactiva. "Europa is at least on a par in ayata• 
1ophiatication," •aintaina Barnhard Fran&, who is rHponsibla for sales and .. rkatin& of 
••part ay1t••• for Nixdorf Computer AG, F&G'a largHt computer producer. To back up his 
contention, Fran& can point to the expert ayata• that Nixdorf will be putting on the •arket 
thiit fall. 

Called Twaica - for true wildoa, artificial intelligence, co•putari&ed ex_J1artiaa - tha 
fira' 1 fint Al entry is a ILnovledaa-indapandent aapert-ay1t•• shall. ln it, tlia4orf' • 
recently introduced 32-bit •inicoapuur 88ll Hrvea .. tha del ivary vehicle, workina with a 
luaovle41&• baH that incorporatH the uHr' 1 eapert knovladaa. Thi• b&1a can be replaced by 
1nother bale et any ti .. ahould the application 10 require. tna aaw ayataa .. ke1 liadort one 
of &urope'• fir1t claaeical computer .. nufacturer1 to have readied a complete packaae - with 
both ~ardwara a"4 aottvare - for an expert 1y1t .. , fraaa po1nte out. Miadort b .. 11• .. the 
beeic 8'aell a price taa of 1.0,000 Dll, • little .. ca tlula 9't7,UUU at c•rreat eaclllMaaa• cet••· 
Ae for tba kaovleda• beae, it will require ••JVbere frOll e quarter ot a .. o-year to •• .. ny 
a• tvo .. n-year1 of ti .. for expert• to compile, fraaa fiauraa. 
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Another Al pioneer ia Britain' a f lagahip computer company, J.nternat iona l ~mputer a 
Limited plc, which aarketa an expert-ayatema building tool. Alao operating out of the UK ia 
Racal-Norsk Ltd., a joint venture between Britain'• Racal £lectronica plc and Norway'• Horak 
Data. The two companies have combined to produce a knowledge-proceaaing ayatem that can run 
Al application• in such induatriea as defenae, education, petrochemical•, and finance. 

In France, Katra S.A., a defense-oriented fil"lll, haa an Al syatem on the market for 
military training. The Centre National d' Etudea dea T6Ucomaunicationa and the Lompagnie 
Ginirale d'Electriciti are also looking into Al, The CNET wanta Al for apeech-ucognition 
and synthesis aystema; CGE'a intereat ia for industrial and robotics applicationa. 

Expert system& can be used as a means for reasoning, explaining, indicating atatus, 
documenting, and dialoguing. For Twaice, a typical application would be a ayatem to find 
fault& - and figure o~t ways to fix them - in complex equipment. The idea is to bring the 
accumul~ted knowledge of equipment designer& and maintenance engineers into play for the leas 
skilled. (Reprinted from Electronics Week, 25 March 1985 (c) 1985, McGraw Hill Inc. 
All rights re•~rved) 

Intel 32-bit MPU due this year ••• 

One of the events of the year will be the introduction of a aingle-chip 32-bit 
microprocessor from Intel. Unusually late, the company now aays it will have the device 
during 1985 and has released some advance information. Though aignificant markets for JL-b1t 
micros are not expected for a couple of years at least, the announcements ot chip• from 
National and Motorola - the J20JL and b8020 - in October 198J and July 1984 reapect1vely, 
have left Intel's announcement looking tardy. 

Intel's J2-bit will come in l:btliz and lbttliz clock veraiona compared to National'• bMliz 
and lOHttz, and Motorola'• 16.67MHz. Called the iAPX386, the Intel chip will addreaa 4~bytea 
ot phyaical memory and 64'I (Tera)bytea of virtual memory per taak. Lu performance will be 
"two or three timea" that of the 28b. The 386 ia designed to work with co-proceaaora. A 
nwaerica co-processor - the 110387 - aima to perform nwaeric calculations four time• faster 
than the 110287. Other co-processors will be the Ethernet LAN chi~ - the 82588 - and the text 
co-processor chip - the 8:.!7 JO - which are deaigned to work with the 3116, off-loading the 386 
of their specialised functions in order to increase overall sy~~LmB performance. 

The other attribute• of the 386 which produce higher performance than competing 32-bit 
micro• are, say• Intel pipelined architecture and 11ultiple on-chip descriptor caches. All 
the aoftware - both operating and application• ay1te11a - written for the iAPX88 family will 
run on the 386 "without change& and at significantly higher apeeda," aaya Intel. On-chip 
memory protection offers four "privilege" levels. Moat closely gaarded level ia uaually the 
apace re1erved for the oper.Jting system. Syatema and application• software can go on the 
leu "privileged" levels. On-chip memory management gives the pouibility of aegmented 
virtual memory and optional paging for phyaical memory management and 1wapping. (Electronic• 
Weekly, 17 April 1985) 

HP boosts US ai by ~50m 

Hewlett Packard (HP) will attempt to help apur the development of artificial 
intelligence technology through a S50 million grant to aelected US universitiea. The 
~alifornian-baaed 1yatem1 manutacturer will give away over 700 ot ita advanced engineerina 
work 1tations in the HP9000 range and future product• to up to 12 univer1itiea over the neat 
three years. The package will include advanced eoftware ay1tema and development toola cho1en 
to aid ai development. 

The Mauachuaettl lnatitute of lechnoloay (MlT) ia the Hrat univaraity choaen to 
receive 20 vork 1tationa a year for the next three year1, aa well aa aoftware that includes 
t11e Unix operating 1yatem, a aoftware development ey1tem and an artificial intelliaeoce 
lar.guaae. The new ai language, Heuri1tica Proar.-ina and iepreaentation Lanauaae, hae been 
ueed by HP researchers to develop two application proarame. One allov1 proaruuaera to more 
etf!ctively monitor progra111A1ea while developing th-, while the other one allova the uee of 
natural language& to be underatood by the computer. ( Comput in& the Nev1paper, 
28 February 1985) 

Fairchild plant 1hut aa chip 1lump bite• 

The preaent over-capacity in the a .. iconductor induatry haa forced Fairchild 
Se•iconductor to ahut down it1 Heald1bur1 plant in Santa Ro1a, California, vith the loaa of 
200 job1. 
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Semiconductor price• are down by •• much •• 50 to 75 per cent for 11emory parta, but by 
the third quarter of thia year, the US aemiconductor induatry haa optimiatic hope• of ahowing 
a amall plua improvement in aalea of the order of 2.5 per cent. 

Fred Zieber, who overaeaa analyat Dataqueat'• aeaiconductor .. rket aervice, aaid that US 
aemiconductor induatry ahipmenta for internal conaumption were down 30 to 35 per cent. Out 
of a workforce of around 150,UOO to 200, 000 eaployed in the aemiconductor induatry, :.to, OUU 
have been layed off 01 put on abort time. 

However, atrong arowth of the order of 21.~ per cent i• predicted tor next year in the 
European aemiconductor market, which laga the Statea by about aix month• and haa not been ao 
badly impacted by thia lateat receaaion. "The European -rket ha• been enJoyiD& a •uch more 
•table aituation, which mean• that they will auffer a much •ore moderate fall in buaineaa 
thia year," he aaid. 

The Japaneae now have 40 per cent of the worldwide aemiconductor .. rket, put at S2Ybn, 
and they dominate the MOS memory market. (!!!._ctronica Weekly, 5 June 1985) 

Solution offered for Apple'• proble•• 

The future of troubled Apple coaputera, once Silicon Valley' a hotteat aucceaa atory, ••Y 
lie in the handa of a amall company in Utah. The fil"ll, Dayna eoa..unicationa, haa deaigned a 
widget which make• Apple'• Macintoah behave like a machine from IBM. The idea aakea aenae. 
Over the paat 18 month•, the Macintoah microcomputer baa won a lot of fan•. Ita chief 
attraction i• it• "mouae", a hand-held control for aoving the curaor acroaa the acreen. 
Uaer• can •elect function• from a menu without bothering with the keyboard, and can alao draw 
freehand aketchea on the acreen. Unfortunately for Apple, the Macintoah failed to take off 
ae a atandard tool for big bueine••· IBM h•• aet the atandard• for that aarket with it• 
aucceaaful, but technically inelegant, PC. Proarama written for the PC will not run on the 
Macintoah. 

Dayna COlmlunicationa unveiled ita machine, which allowa the Macintoah to run IBM 
program•, laat week. The device, called MacCharl ie, a lo ta onto the computer' a right hand 
aide, increaaing it• width by about halt. Another part fita around the keyboard to provide 
the 28 extra keya of an IBM PC. 

The moat advanced version of Macl;harlie coat a S l8Y), which would puah the coat of a 
modified Macintoah to aore than that of an IBM PC. Why bother? Llayna believe• that people 
prefer to u1e Kacin~oahu, and that MacCharlie will make lite eaaier for e:aecutivea who have 
to chooae a computer to atandardiae on. If MacCharlie doea improve aalea of the Macintoah, 
IBM ha• a way to hit back. Dayna concede• that IBM could doctor ita aoftware ao that a 
modified Macintoah ::ould not run it. But they aay that even Big Blue would not play that 
rough. Apple itHlf ia tryina for a ai•ilar •arket. It ha• juat launched a tJrotocol 
converter which allowa the Hacintoah to operate aa a teTI1inal for an IBM .. infra.w. (Thia 
firat appeared in New Scientist, London, 20 June 1Y85, the weeki.y review of acience and 
technology) 

APPLICATIONS 

Computer• in proceaa control 

Since the late 1950'• automation ha1 increaaed in all indu1trie1. Thia ia due not 1u1t 
to the computer but alao to advancu in the equipment which the computer controls auct1 •• 
valvH, pumpa, etc. and in in1truaentation. By the ea":ly 1970• the relay panels uaed to 
control c•.emical plant• for example, were giving away to computer control. Many of thHe 
early •:1tema u1ed LIE<.; POl' 8 and they had ao- drawback1. 1n particular any aainfr ... or 
mini computer baaed ayatem needed to operate in warm air conditioned vibration frae rooa1 and 
they werw very exjien1ive to proara..e. The Iri1h dairy indu1try for ••••ple apent •illion1 
of pound1 on reprogra-ing the computeu aupplied from Germany and Sweden which run it1 
biaaer butter and cheue planu. Only the wealthiut indu1trie1 could afford thi1 type ot 
control. To the che•ical &iantl like Du Pont, Dow, Merck Sharpe 6 Dohae etc., it waa 11<>ney 
very well 1pent. ln the lari• food planu proceu computers al10 could be JU8tlf; ed but in 
many other 1maller plant• proce11 coaputer1 vere ju1t too expen1ive. 

In America'• 1110ke 1tack indu1trie1 1uch a1 1teel and car1, coapanie1 wanted to replace 
relay panel automation (bulky, difficult to chanae, unreliable) with 1oae pro1r .... ble 
1y1tam. Hovaver, unle11 the new 1y1te• wa1 robult and could operate on the ahop Uour and 
could be proar .... d by any card carryina union me•ber, they vere not inure1ted. ln 1974 
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Texas lns ~ ruments introduced their fi rat prograaaable logic controller, the )Tl, which 
ottered s~uence control and fulfil led the requireuients of robustness and ease l t 
prograoning. Today no less than 164 companies sell PL~•. of which over 3U are represented in 
Ireland. 

A ty,.cal 5Il controller costs around £3,000 for a full system where as now PLCs can be 
bought for as little as E300. At tr.e other end of the scale PLCs are getting the "number 
.-:runching" capabilities of the process computers and at the top end of the scale are battling 
it out with proceaa computers. The early PLC system• had low capability when it came to 
generating information, so when the Apple 111 arrived in the mid seventiea many people felt 
great, here was a low cost microcomputer that could be cheap to buy, could do process control 
and generate information. Lastly for process control there are special purpose controllers 
which you will only use if you are building quantities of 20 or 30 machines, all very 
similar. For this type of system getting an Electronic Systems Company to d~sign a special 
purpose unit for the application may be the most cost effective way to go. 

Re lay pat>e ls 

Relay pan'!!ls use large banks of relays to control and switch on and oft equipment. 
Typically they were used for contrul of conveyors, for example on process plants. Aa food 
and chemical plants became bigger the relay panels became enormous and when a sequence had to 
be changed it was a big problem. lt meant all changes had to be rigidly logged so the 
electrician coul<t alter tile wiring correctly. Relay panels only control digital signals, 
that is on/off signal trom valves, level switches in tanks, temperature switches in 
pipelines, motor• and so on. No control of analog signals was possible. ~y analog 1 mean 
any signal from the process which varies between 'J-lUOl, for example temperature, preaaure, 
flow, level etc. Other drawbacks relay panels auffered from were reliability and complete 
inability to generate reports (except by chart recorders) or t<' monitor the proceas and 
report faults. 

Process computers 

The very first use of a computer to control a process was by El DuPont. DE~'• 
introduction of the first practical minicomputer, the PDP 8, opened up the door to the real 
possibilities. This led the large instrument companies to develop their own procers 
computers aimed at overcoming the ergonomic problems aaaociated with big control rooms in the 
oil, chemicals and public utility industries. Siemens, Koneywell, Foxboro, Kent and Taylor 
lnst:-maenta, already big aupp lier a of all type a of instruments, developed very sophisticated 
control systems. Their computers could control a wide variety of analog a• well as digital 
aignal. They could monitor all signal• from the plants and report upset conditions and could 
generate all types of reports on production rates, plant usage etc. Plants controlled by 
proceu computers alao have a far superior safety record than those run manually. lbe 
Process Compu· .1 currently sell from El00,000 up~ards including hardware and software. Many 
are baaed or. Jt;C PDP/ll-34 and latterly the VAX hO. 

Typical applications are for waste treatment plant control and energy ma•~·~"•nt. The 
software development is what coat a~. tne money in these ayate... Maintenance coata tend to 
be high (about 101 of coat or the eyatem per year) as sequence changes must be made by 
skilled progra11111ers. Although many proceaa computers IRAY have the same original parent \e.g. 
PDPll) they will be highly contigured by the vendor to turn the basic ma~h\ne into aomethiog 
operators in each industry find "friendly." For example, APV (UIC.) and :.ua Level (Swedeo) 
have many PDP 11 baaed ayatema in the Irish dairy industry but they are prograaaed completely 
differently to the basic PDP 11. lf you want to change s<>11ething you must go to APV or Alfa 
to get it done. Similarly Tuchenhagen have their Siamen baaed process computer which brewers 
can use, while the big U.S. instrument company ayateaa use process flow diagrams to programae 
their machine•, as this is what chemical engineera are used to. 

Prograaaable Logic Controllers (PLC) 

The proceaa computer• have three big drawbacka. One is coat, ne11t i• its need for a 
controlled environment aod thirdly ii its need for skilled progra ... ra. These drawbacks were 
alwaya going to keep the proceaa computers out of the low coat control market and off the 
shop floor. Small planta, conveyor lines, packaging plants would rarely be viable for 
process computers to control. So in the early aavantiaa variou1 US manufacturers came out 
with PLC' 1, initially aa relay panel replacements but also to control equipment. Texas 
lnatrumenta were quickly joined by Gould Kodicon, Allen Bradley, Square D, GE, and other• in 
the PLC market. The Jap.ineee saw what waa going on and uw a niche for very low co1t 
controllers 1300) and Omron, Kitaubi1hi, Hitachi and others filled this gap. 
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At thie etage moet manufacturer• offer PLC'• varying in price from ElOO up to 
approximately [20,000. So how do they work? Baeically a PLC is eimply a hardened, 
configured microprocessor, but a system to control mechanical equipm~nt can be put together 
by an electrician or an engineer. Even a mechanical engineer could do the Job. llio 
progra111111ers need apply: 

Being designed for industrial uses a PL~ will often have to take LO signals trom level 
probes, conveyor 1 irai t switch, thermometer etc. and "input carc!s" are available off the she lt 
which convert a wide variety of industrial signais into a format the PL~ can unaerstand. 
Similarly for output co111111and signals, standard card;; are available. For example a water 
flowmeter measuring O - )0 gallons per minute will emit an electrical signal of 4 to iu DIA. 
An inp•1t card will convert the 4 - 20 mA into a signal the PLC can proceae. The entire 
system is built up on a modular basis so if you need more inputs you JUSt get an extra input 
cerd for example. Pl.Cs are used in Guinneae to control the kegging line where the 
environment is tough - plenty of vibration, heat and moisture, but that's what PLC1 are 
designed for. 

For i.300 the very small PLCs only do on/off C• ntrol and are used in small packaging 
machines, conveyor control etc. 'nle f5,000 PLC can do analog cuntrol and high speed 
component counting and fol low longish progr811Des, but it's not much good at generating 
reports. In the top of the range f20,000 PLC you get multitasking system which for example 
could control six pet food cooking retorts simultaneously. These latter units can provide a 
reasonable level of reporting and management information. 

A number of advances are making PLCs more attractive than ever. First is their 
hierarchical structure where you can have a number of intelligent modules located on the shop 
floor controlling just their own sections, but all the tirae reporting to a maater computer. 
This greatly reduces electrical wiring costs as against one big central procesa computer. 
The second big advance taking place with PLCs is their tying in to personal computers. In 
19114 a number of PLC vendors began supplying equipment which could use the IBH PC to do all 
the data manipulation at which PL~s are usually poor. 

Hence for example, a G.E. Series six PLCs, while controlling a section of a car plant, 
can be continually unloading information to an IBM P(; to give reports on daily production 
counts, downtime analysis, output per workstation and the like. Thia i.e obviously going to 
be a very cost effective solution in the tuture. 

Personal computers 

There have been many attempts, aome auccessful, at using personal computers in process 
control. The IBM PC, DEC Rainbow, Apple lle have all been uYed for proceu control. They 
have, of course, the advantage that besides controlling the process they can run a huge array 
of other software. In my view a personal computer is unsuitable for industrial control 
because; 

(a) They are not robust, nor are their floppy disk& 

(b) 'nley need specialists to progra111111e them. 

It is iraportant to remember that moat industrial environments provide high level& of 
electrical interference and variai>ility in supply voltages. Any industrial controller must 
~e able to put up with this. In this country we have seen a number of efforts to uae Pea for 
shop floor control and to my knowledge none have worked 1ucce11fully over a long period. 

Special purpose proc~ss controller• 

Every ao often applications come up where no "off the shelf" aolution ia acceptable. 
The PLC or proceaa computer 1·oute may be too expensive or the peraona l computer route too 
unreliable. For exaraple, it you were to make a batch of lOU machines with analog input& ana 
output• and lot• of information processing, a PLC solution could co1t E5,00U per unit 
(90% hardware, 104 software) whereas a apecially built control unit could coat le81 than 
fl ,000 (5U% hardware, 50% software), per unit. For example the 1111.S recently built 1uch a 
sy1tem for FOK, an lri1h engineering company. ~oat of milk collection from emall tarmer1 1n 
the Weit i1 astronomical with big milk tankers going up country ro1d• twice a day to collect 
a few gallon• of milk. In an effort to reduce thu cost a North Connaught termer& 
co-operation, a E50 million + bu1ine11, decided to build an •mmanned milk station with FOK, 
To thi1 farmer• would bring their milk and on presenting a plaatic card (like a bank card) 
his milk would be pumped into a weigh tank, where it is tested for weight, aourneu, 
temperature and also sarapled. If everything i1 O.K. the milk ia transte1red into a cooling 
tank, where it can aafety ltay at 4 "c for four days. Up to 30 farmer a uee each milk bank 

. - -- ~ ----------- ------



- 28 -

which i• emptied every 3 day• at preeent. No "off the ahelf" controller could do thi• amount 
of control and data aatherina at the target coat - u.ooo. Only a apecial p•upoae unit would 
do the job. Thi• took lllla nine month• to develop and debug with a aoftware coat of 
i3),000. ~ardware coat per unit ia E3)0. So over &O unite the controller coat ia well under 
the IRil,000 mark. Obvioualy thia unit ia only using induatrially hardened component•. 

The future 

The computer aide of procee1 control continues to develop rapidly. One or two companiea 
now apecialiae in providing the complete eolution - the PLC for the production control and 
the mini computer taking data troa the PL~• to provide the financial manager• witn tne 
information they need. Mentec in Stillorgan for exaaple, provide sucn a solution. In all 
process control application• the weak point i1 usually tne instrumentation - the tranaducera 
and aeneors in tne field. The reliability and accuracy of instrumentation is still poor and 
tnie is wnere llU1 ot industrial control problem• come trom. 'Ine etfort is now beinii put i.o 
to make theae better and thus provide better quality information for the computer to 
control. (~lectronics Report, lreland, June l~d)) 

Australian metal diecasting technology launched 

Called •.u:;rLFLOW', the syetem was developed in conjunction with reaearch into problem• 
of molten -tal flow and heat flow in presaure diecaatina diea. This re1earch wa• carried 
out over 10 years by a CSIRO team collaborating with metal suppliers, diecasting companie1 
and the Australian Zinc Development Aaaociation. HETLFLOW is being marketed in Australia and 
overseas by Moldflow Pty Ltd, an Australian-owned company which ha• already achieved 
international recognition for it• plaetic1 mould de1ign aoftware. Holdflow is offering a die 
de1ign conaultancy eervice and KETLFLOW software i• now accessible through the company'• 
computer 1ystem via the OTC/AUSPAC international computer network. Later thia year, the 
eoftware will be made available on customer•' in-hou1e computers. With CSIR0 aeeietance, 
Holdflow will conduct a training seminar for diecaeting die design engineers starting on 
2) March in Melbourne. A similar training eeminar will be held in the USA around the time ot 
the international diecaaLing congress organized by the American Society of Die Caeting 
Engineers at which Koldflow Pty Ltd will have an exhibition stand. 

A research team at the CSIRO Division of Manufacturing Technology wrote the METLFLOW 
1 oftware in Fortran for use on a range of 32 bit mini- and supermini-computer 1y1tema. 'Io 
uae the software. user• muat have a terminal. a plotter and a printer whicn can be connected 
in aeries to a host computer. Because the METLFLOW design procedure is eigniticantly 
different to the. traditional de1ign method, the Division has produced user manuah to a••i•t 
the de1i&ner1 apply the MET~LOW technology etfectivP-ly. Tne Kr:TLFUJW design pn1loaopny i1 
ba1ed upon fluid flow and heat flow theory. It makes uae ot tne computer's ability tor 
proceeeing complex information to calculate metal flow variables and thermal balance ot the 
die. The geometry of the ayrtem is de1igned to minimize preaaure losses and entrainment of 
air. The ayatem'• size is determined from calculations baaed on the capability ot the chosen 
diecaating machine for pumping molten metal and on the requirements ot the caeting. A unique 
feature ot METJ..FLOW ia that it uses a 'zonea-ot-fi ll' concept to determine the optimum 
positioning of the runner {i.e. the filling channel) in relation to the die. Thia enables 
the designer to minimize the percentage of 'cold shuts' (surface defects reeulting trom 
solidification before the die cavity has filled) in th~ casting. The designer aaeeaeea the 
flow and tnermal analyaia data generated by the programme to confirm hie original design 
deci1ion1 on the metal flow ayetem. 

Holdflow i1 eatabliahing a CAD/CltJi 1oftware development centre in the outer Melbourne 
auburb of Kil1yth. The 'software village' project, which i1 being supported by the Victorian 
Department of lndus~ry, Commerce and Technology, should be up and running within the next few 

months. 

Tnere are, of cour1e, differencu between metal casting and plastic moulding: molten 
metal p~uea through the die gate perhaps up to 50 timu faster than dou ther110plaatic 
materi .. l; the time taken to fill a die cavity that would produce a shape of similar aize 
could well be 700 times lea1; and molten metal solidifies considerably quicker than doe• a 
thermoplastic. However, deepite these difterencea, both offer the •-e advantages of 
reliability of coaaiaaioning and improved product quality and efficiency. For more 
information: l:SlKO Diviaion of Manufacturing Technology, P.O. Box 71, Fi.tzroy, Vic.JUb), 
Phone (OJ) 418 0211. (LSliO Induatrial Research Neve, January 1985) 

P~• revive aging blowmolder 

A 2U-year old plastics extruaion blowmolder destined tor the scrap heap was saved by a 
PC 1yat1• that replaced electromechanical timers, relay• and temperature controla. Bectu•e 
ot age, these controls beaian to break down and parts became difficult to obtain. ihe 
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blow.older .. ke• 100,000 bottle• a week at Calaon Corp.'• plant in St. Louie, Kiaaouri 0 USA. 
Durina • schedule• break in production, enaineera ripped out the old control• and inatalled a 
PC ayatea aupplied by !aale Sianal Controh (8004 Road, Auatin, Texaa, USA). Heat waa 
controlled by an E240 PCi 14 analoa loop• were configured for that purpoae. A 1econd E240 
handled cyclina control, aa well aa water and oil teaperature control. The PC1 are aho 
capable of handlina tbe expanaion or controllina additional function• at a later ti-. 
Within hour•. the blo_,lder waa •tarted up, turnina out bottle• that paaaed inapection. 
(lnduatrial World, May 1985) 

Chip has a no1e for trouble 

A US Defence reaearcb centre ha• come up with a chip that can aaell the ditference 
between different aolventa, 1uch aa ben&ine, alcohol, -thanol and cleanina fluid. Aa it can 
al10 detect water, one of it• fir1t u1e1 will be to •-11 moi1ture which could de1troy 
•icrochip1 in 1en1itive in1tr~nta (1uch a1 the guidance 1yate• o~ a cruise ai11ile1) lt 
will also be u1ei:1 to protect againat leakage• of dangeroua solvent• in tactorie1 ani:l in 
analysis - although it can"t yet detect gaaea such aa carbon monoxide. (Technology lreland, 
June 1\1~)). 

Automation may eave U.S. fan.era 

The history of agriculture baa been one of ever-increasing aechani&ation. lo the U.S. 
in 1850, the typical farm fed five people. 'Ioday, it provide• 70 human being• with more food 
than they can eat. Yet around the world, people go hungry, and every day brin11 200,ouo more 
mouth• to the table. Kore to the point• agricultural production, like production in a 
factory, can be downri&bt unprofitable ~eapite a guaranteed de .. nd for the product. So the 
overriding issue in aaricultural econoaics i1 not whether more people need to eat• but 
whether the farmer can grow food for them without going broke. 

'nle con1enau1 at the Agri .. tion 1 conference, held in Chicago in February, waa that in 
the developed world, 1iaple mechaniz:ation baa reached the point of diainishing return1. 
Adding another tractor or combine will probably coat the farmer more than the profit on the 
extra food he could produce. Con1equently, the only way to reliably increase farm 
productivity is to make agriculture more profitable - which means automating the farm 
machinery itaelt. The advent of low-coat aenaor1 and powerful microproceaaora could make 
thia automation possible. 

Today, the moat developed area of farm automation is in the remote control of stationary 
equipment. Con1iderable aavina• of time and money can be realized by• for ex1111ple, feed in& 
the parameters ot a far•'• field sprayer• into a per1onal computer, which then operates the 
equipment from the living room. Compared with the auto-ted navigation of equipment that 
movea - a ditticult undertaking that i1 for the moat part atill in the reaearch ataae -
controlling '' fixed itea ia similar to any well-underatood problem in indu1trial flow 
measurement and control. Though this similarity gives de1igner1 ot induatrial-control 
equipment a leg up in applying their know-how to agriculture, the tarm can be conaiderably 
more hostile environment than the factory •••• 

Since the $000 price tag for a single induatrial flow meter can be prohibitive to the 
small farmer, Wood and hie colleague• designed and built a transverse-axis turbine - otfaet 
from the sprayer pipe'• center line so that large partir. lea, such a• chemical terti l i:ier, 
could paaa freely. 1'he turbine respond• to flow variations by changing the inductance of a 
tuned 01cillator circuit in the adjacent detector, with a.1 electronic puhe generated tor 
each p1s1 of a blade. CMOS proceaaora were chosen to interpret the information because they 
operate over a wide range of supply voltage• ( 3 to 18 V de) and are relatively .__une to 
electrical noiee. Diaital filters were incorporated into the ache111e to smoothe the puhe 
rate• and give the operator an averaged display value, while remaining reapon1ive to aystem 
variable•. (Wood report• reaponse time• of a few tenth• of a second.) 

A potentially vulnerable part of thia and any remote-control scheme that operate• in 
real time ia the data link between the aeneou in the field and the home computer. One 
approach ha1 been to run a wire along the sprayer hose• to an RS-232-C port in the computer. 
Sut the wire mu1t be ahielded from the elements, and the aensor must put out enough current 
(4 to 20 mA is typical) to overcome signal lo••· 

Another approach, i• to write aimple control aoftware into a ruggedized proceaeor 
located at each individual 1prayer and diapenae with centrali:ied control entirely. A farmer 
would not be able to collect data inatantaneou1ly, "but that'• not usually necesaary for 
chemical monitoring or water •anage11ent," 1(1ia&ek aays. "The advantaae is that lt '• •imp le 
and cost justifiable over a 2- to 3-year period." 

• 
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A cautionary note, however, i~ .. uuu~et! by Kaur ice Johnson, vice president of reaearc h 
and development at S1.;1kist ~rowers inc. "Uirt is a tremendous problem tor preci1ion 
sensors. We epent the RllD bucks to make a ruggedized integrated eystem that could gather 
information trom the field tor real-time control ot le itrus grove j sprayers and terti l izer 
combines, but it was thumbs down." ln Johnson's view, the time for computerized, integrated 
control ot citrus tarming is far oft, "but automation in packagin11, is here now and getting 
bigger." At Sunkist, low-power X ray• are used in an automated system that checks picked 
oranges for ripeness by measuring pulp density. Johnson notes that the system i~ inexpensive 
because off-the-shelf '!lachine-vision equipment can do the work. But to expand Sunkist 1 1 
capabilities in other areas of automation - most notably the i:ispection of its packaged 
products - the company may begin to design equipment for its own use. 

Companies not previously involved in agriculture have already started producing 
automated equipment fo1:' the field. Octek Inc., a division of Foxboro Corp., has developed 
for agriculture a continuous on-line inspection system. The Octek 2200 vi1ion proceuor 
evaluates a product's dimensions (including thickness), detects surface contaminants by 
noting discoloration, and inspects a package for cosmetic defects. 

Though automated agricultural inspection for agriculture has pa1sed from reRearch into 
production, other areas of agriculture automation - mainly those involving motion - remain 
experimental One of these experimental areas is the robotic manipulation of tis1ue 
cultures - which has great potential for cost savings because about half the earth' 1 
food1tuff is transplanted before it is harvested. lieon Hwang, a graduate auistant in the 
Agricultural t:ngineering Department of l..ouisiana State University in Baton Rouge, reports 
that the simple robot in his project could transplant six pepper seedlings per minute. 
Though the typical human can transplant J2 plants in trays per minute, he says that several 
robots (here, an XR Series Kark 11 from Rhino ~orp.) operating in a row would be cheaper than 
a human line. 

Hwang'• system consists ot the Hark ll lwith tive degrees ot l:reedom and a gripper), 
moved by a servo motor with optical er~oders for position feedback. l\n Apple lie personal 
computer was used to programme and co11111unicate with the robot's lntel 11741! microprocessor 
through an RS-2J2-C port. All the hardware is otf-the-shelf, so total system cost stayed 
below $4, OUU. 

Without sensors for vision or torce, node points - where the robot can check its 
position using an optical encoder - must be entered into the program. This slows down the 
process considerably while the manipulator arm stops, asks itself where it is, and starts 
again. With sensors, Hwang speculates that the same robot could transport more than 
4U seedlings per minute because its arm could move in an uninterrupted line. "Sut the 
expense would be very high with sensors and !their associated) minicomputers," he says. "And 
sophisticated features like force control and vision are maybe unnecessary, since for less 
money you can have many simple robots in one system." 

Another application for automated motion in agriculture is the control of mobile field 
machinery, such as autonomous combines. This is an extremely ambitious undertaking and 
nothing of the kind yet exists, even in prototype. Project Pegasus at the Department of 
Electrical J::ngineering at the University of TenneHee in Knoxville seeks, more modestly, to 
convert a riding lawnmower to an autonomous machine that will navigate for itself, cutting 
grass as it goes. Thomas E. Swift, a ~roject engineer, cites vibration "as the moat serious 
problem in converting the lawnmower. Achieving the highest degree of fault tolerance 
required mounting the computer and eenaor a11emblie1 on ahock-reaiatant platforms." The 
machine' 1 intelligence resides in an lntel 8088-based 1ingle-board computer prograimed in 
Forth, which Swift considers "ideal for time-1lice information." The input trom a number of 
sensors - each aseociated with a Zilog ZS microproce11or - is updated several times every 
second. 

So tar, 1onar plattoma have proven promising tor obetacle detection, but v1sion 
system• - even solid-state ones - are yet unequal to the rigors ot the field. "Sudden light 
changes and dust produce unreliable reeulta," 1ay1 Switt, "end the proce11ing of v11ual data 
i1 too time-consuming for a microproceaeor-baaed system". Without vie ion, the lawnmower' a 
navigation could be handled by placing pauive reflector• around the field's perimeter and 
uaing a radio-frequency signal from the 111ower to triangulate its position from the known 
angle between the reflectors. Swift reports that after much effort, "a lot has been learned 
about variou1 aubayatema ltor providing a prot~type autonomous farm vehicle), but no 
1ub1tantial progreu hae been made on the integration of the 1y1tem as a whole." 

"Auto;aation will come and must come," 1ay1 Roger Garrett, chairman of the Agricultural 
~ngineering Department at the University of California et Davis. With all its difficultie1, 
agriculture in the U.S. must automate to remain competitive. Otherwise, high coats wil 1 
dr1ve farmers - and even :igri-business - out of business. • • . (Reprinted trom Electronic• 
~. 25 March 198) (c) 1~83, McGraw Hill Inc. All rights reserved) 
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In search of the perfect bull 

Computer dating has reached the dairy. For a modest fee of t5, the farmer complete• a 
form detailing the attributes of the cow's perfect partner, and posts if off to Rickmansworth 
for a computer search for "Hr. Right." 'Ihis new scheme has been launched by the llri t ish 
Friesian Catt le Society of Great Britain and Northern Ireland, the largest breed society in 
lforope, in an ettort to help farmers choose mates for their cows which will result in more 
profitable and more productive offspring. 

Cattle breeding has become increasingly scientific during the past Ju years. With the 
advent of artificial insemination (Al) services after the Second World War, it became 
necessary to devise methods ot ensuring that the bulls used in the nation's dairy herds were 
genetically valuable. So bull proving schemes were initiated which involved comparing 
daughters ot bulls with their contemporaries milking in the same herds. l:hese ettorts to 
improve the dairy cows have been very effective. Ioday's breeders are taced with a 
bewildering mass of figures describing the characteristics ot daught-rs ot all the available 
bulls. The comparative information about the perforr:iance of bulls' daughters is constantly 
changing. And a new international system ot describing the physical characterut1ca ot 
daughters - Linear Aasesament tor Type - was introduced recently in llritain. Many tarmera 
have opted out ot dealing with the intrusions ot acience by ordering "bull ot the day" 
services from their local Al centres and trusting that they will get some improvement in 
their cows because all the bulls on offer have some merit. But the new computer dating 
services - Simplified Sire Selection - may give them a better chance of breeding the cows 
they want without spending hours in the office poring over figures. 

In addition to minimum production requirements - that the bull's daughters should have 
produced certain levels of milk yield, fat and protein - the farmer specifies what they 
should look like, completing up to lb boxes on the application form describing body, legs and 
feet, udder and teata. lie can thus look for a bull which will, he hopes, compensate for 
specific weaknesses in his own cow. The computer at Rickmansworth then selects, from over 
250 possible bulls, the closest to the farmer's requirements. The farmer then receives back 
from the computer information that shows how well each fits the specifications together with 
an ~ndication of the cost and availability of aemen. 

French doctors linked by computer 

French medical researchers have successtully monitored by computer the spread ot tour 
di1ea1e1 throughout France. The researchers want to expand the progr-e to create the 
world's tirat national computerised epidemiological service. Ihe French study was conducted 
by the biomathematics and biostatistics unit of the French national institute of health and 
medical research (lnserm). l>octor1 used Kinitel, a sma~l computer terminal given to ~·rench 
phone subscriber& to acce1s a computerised telephone directory. in the tirst phase ot the 
1tudy 1 lUU general practitioners all over France entered into their Kinitels the age, sex and 
clinical diagnosis of patients with measles, viral hepatitis, male urethritia and flu. The 
latter two disease• have been epidemic in the past tew years, but their spread has been hard 
to monitor. Alain Jacques Yalleron, the head of the project, wants to u1e the computer 
network to block the spread of diseases a1 well as monitor their progre1a. In1s will require 
more data and the study is being expanded to cover 500 doctor•' 1urgeries. eventually, says 
Yalleron: "we want to 1et up a tele-intormative exchange between the participants, the local 
health authorities, the World liealth Organization, border health posts, and 10 on." Such a 
network could i1sue alerts about epidemics in time for medical authorities to take action to 
halt itl spread. (Thia first appeared in New Scienti1t, London, 9 Hay 1985, the weekly 
review of science and technology.) 

Hearing aid on a chip 

Getting the maximum value out of a hearing aid is for many people a f ruatrating 
experience. Hampered by i 11-fitt ing devices, inadequate adapt at ion to background noi1e and 
high coat, many either do not buy the hearing aid or ju1t leave it in the bureau drawer. But 
according to ruearch audiologi1t Allen Montgomery of Walter Reed Army Medical Center in 
Washington, D.C., help is on the way. "it's inconceivable that with a multi-million-dollar 
hearing aid induatry and the powerful computer technology now available, the two aren't 
married," he says. But not only ii the marriage in the works, the children are alre11dy t.eing 
planned. One of these up-and-coming technologie1 i1 digital signal proces1ing, which entails 
placing 1ilicon chip-ba1ed microprocee1or1 into wearable he .. cing a1d1 to more ett1c1ently 
tranllate aound wave• into uaable energy. The hrat auch hearing aid1 1 expected to be 
co11111ercially available within three to tive years, 1hould help the hearing impaired to better 
under1tand 1peech, Hont,omery 1ay1, by 1imultaneously making sound more discernible and 
reducin, background noi1e. A. Maynard t;ngebretson and colleague• at the ~entral institute 
tor the Deaf in St. Louia are working on a hearing aid that will employ a complex 

-
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aicrocircuitry technique called Very Large Scale lnte1ration. The technique. aaya 
Engebretaon, will make it poasible to deaian hearing aida that can be pro1rA1m1ed to preciaely 
tit the patient's auditor> needa. ln addition. auch aida will be able to i111111ediately adapt 
to changea in the characteriatica ot the aounda encountered. ..;urrent devicea aren't cuatoa 
made - they only roughly approximate the uaer•1 needa 1 Engebret1on point• out, and 1ubaequent 
adju1taents must be made manually. 

Dextrou1 hand 

The Center for Biomedical Deaign at the Univeraity of Utah and the Artificial 
Intelligence Laboratory at the Ka1aachuaett1 Inatitute of Technology are developing a 
tendon-operated multiple-degree-ot--freedOll dextrous hand (DH) with aultichannel touch-aenaing 

capability. The goal is the deaign and fabrication of a hiab-perforaance yet well-behaved 
1y1tem that is fa1t and stable and that incudea conaiderable operational flexibility aa a 
reaearch tool. The paper reviewa progresa to date on project subtaaka and diacuaaea de1ign 
isaues important to hardware and control aystema development in ter .. of (1) atructurea that 
contain tendons, actuator•, JO in ta• and senaora; ( 2) both pneumatic and electric ter.don 
actuation systema; (3) optically baeed aenaora that detect touch; (4) aubcontrol aystea1 
that provide internal management of the DH; and (~) preliainary higher control syatema that 
superviae general operation of the hand during execution of taaka and that provide 
inte1ution of vision and tactile infor-tion. For more detaila contact: S.C. Jacobaen, 
J.t:;. Wood. D.F. 1'nutti 1 K.B. Biggers at the Center for Bioaedical l>eaign, Department ot 
Mechanical and Industrial t:;ngineering. Univeraity of Utah. Salt Lake Lity. Utah d4lli. 

Micro• meet micro-organisms 

Biotechnology is being revolutioniaed trom its roota in baking and brewin1 to become a 
modern industrial reaource. At the heart of thia development ia the Univeraity of Wale1 1 

Biotechnology Centre Swansea, UK - the major biotechnology reaearch and development centre in 
the principality. It providea an intertace between academic reaearch and induatrial 
practice, and it has helped to convert South Wales, once the baation of heavy induatry, into 
one of the UK's st ronge1t biotechnology baaea. "We've bad to overcome biologista' general 
reluctance to apply new technology to their procesaes;" explain• Dr • .Rod !;reenahi ~ld1, 
director of Biotechnology Centre Walea (Bal). "However, we're convinced that electronics 
lessens the cost of experimentation and aimplitie1 procedurea. Even more important is the 
way computera control processea automatically. Re1earcb ia often undertaken in remote 
locations, but our 'computer control of biological 1yateaa' project enable• u1 to aonitor 
those experiment• from home. Such research haa just been awarded a grant of [20,000 froa the 
Department of Trade and lnduatry'a Biotechnology Unit. We're fortunate that the grant i1 
being allocated, becauae the Government haa placed a aoratori'"' on apending on innovation." 

CoDDodore computers, BBC Micro• and an IBM Peraonal Coaputer are used to control BCW'1 
fermentation proces1es. (The I.BM PC waa won in a recent competition designed to find 
innovative application• for micros). Coaputera are far more accurate than traditional 
biological instrumenta, say1 Greenahield1. They alao enable a range of proceuea to take 
place simultaneously, auch aa indicating a micro-organiaa'a acid/alkaline content. meaauring 
the amount of gaa with in it, analysing how oxygen i1 atored within the bug and recording 
re1ults. 

An example of auch an applica1i~n is uain& a BBC "icro to monitor !;reenshield'1 Kali .. 
taat fermentation syatem. This ia u1ed to recover waate .. cal• fro• water. Metal tolerant 
microbes, 1uch aa the fungus Aapergill~•, abaorb the metals from a dilute aolution within a 
fermenter. Aa the wa1te metal become• embedded in the funaua the water ia purified, and the 
Bill; Micro indicated when thia proce1a ia complete. "l'he 1olid bioaa1s ia then ready tor 
burning, during vhich the metal ia recouped. ~admiwa haa already been auccetatully recovered 
by thia technique, and llCW ia now inve1ti1ating ita potential for conaerving rare -t•l 
wastes auch as gold and ailver. Fro• BBC "icro link up to intearal microchip: llCW felt that 
the natural succeuor to Kalima waa a fer.Anter containina ita ovn aicroproceuor. A 
prototype already in operation in the laboratory ia due to be handed over to a national 
company next month. Originally aix pieces of equipment were linked to a fermenter to control 
ita proceas. ln the prototype everything take• plac~ in one unit. 

Laat year BCW eatabliahed a aubsidiary company, lidavn fermentation, to manufacture a 
range of fermentera complete vith built-in aicroa, Circuit boarda and aoftware are bein& 
developed at Univeraity Collea• Swan1ea 1 1 (UCS) microproceaaor centre and, aa there ia only 
one other UK fermentation c011pany in operation, the potential for arowth ia hi&h• The 
feraentera will be 1old at tJ,000 each. With anticipated 1alea of 100 a year, a revenua of a 
third of a aillion pound• a year ia expected. A new aeneration of automated hr-ntera ia 
1110 bein& developed. These enable lona diatance 110nitorin1 to take place, ao that 
1cienti1ta in Swan1ea can obaer~1 fenaenter1 in action lSO •ilea away. A BBC Micro in Wale• 
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i1 interfaced with a Ca1e modern coaputer which can 1end a 1ignal down a telephone line. The 
1ignal i1 received by another aodea linked to the microproce11or in1ide the fermenter. A1 a 
re1ult the proce11 i1 ob1erved in action, modification• can be done where nece11ary and 
result• can be 1umwned il8ediately. lhe sy1tea al10 ha1 the added advantaae of monitorina 
it1elf ao that an engineer can be called immediately a part break• down. 

It is a joint venture between BCW, which conatructed the hardware. Ur. ioger Marahall, 
a programmer at the Univeraity of Walea College of Medicine who developed the 1oftware, and a 
Cardiff biotechnology company, Carditt Laboratorie1 tor ~nergy and ieaourcea (Clear). 
Specialising in anaerobic digestion, the company uae1 teraenters to convert food and aniaal 
wastes into methane and pure water. 'fhe methane ia used on site to tuel 1enerators and 
produce electricity. 

"By l'illb we will have developed the technique sutticiently to control fermenter• in 
other countrie1," claim• Greenshields. "lhe potential for growth is e1pecially high in the 
Third World, and we're anticipating establishing a fermenter base in Paki1tan. i\utomatic 
links will be established between them and Britain. The micro within the fermenter will 
interface with a Case modern computer in Pakistan. Ihen the signal will be fed down a 
telephone line to a local radar centre. From there it will be beamed via satellite to the 
Briti1h radar centre at Goonhilly Down. From there it will travel down a Britiah ·relecom 
line to the modem at Swansea, and the re1ult1 of experiment• taking place in Paki1tan will be 
stored on our IBM Personal Computer." It ia also anticipated that the technique will be 1old 
to the US. Aa well as having sufficient remote location• to warrant auto-tic control, the 
telephone links are good. Greece and Egypt are other potential markets. 

Back in Wales, BBC Microa are al10 uaed to check the accuracy of biological 
instruaenta. Probe• are often unaophisticated and they have a tendency to wear out quickly, 
so the Hicroa are prograaaed to detect probe breakdown• and to correct any inaccuraciea in 
their meaauring. Finally, BL"'W ia creating a biotechnological data ba1e for Walea. In order 
to extend the IBM Per1onal Computer'• memory capacity, it i1 to be uparaded into a 
minicomputer for this work thanka to a co-procesaor developed by Univer1ity Colleae Svan1ea'a 
Microproce11or Centre. The database will include all biotechnological companie1 working in 
the principality, together with the type of equipment they uae and the projectl they' re 
inve1tigating. Academic research being undertaken at the Univeraity of Wale• will alao be 
featured 10 that companie1 intere1ted in developing a specific a1pect can link up with any 
academic• cur-ently engaged in that field. 

The bioelectronics proJeCt being undertaken at Univeraity College ~angor'a Microbiolo,y 
department is an exaaple of databa1e material. Bioelectronica ia a atudy ot the electronic 
propertie1 ot molecule1. Such reaearch could lead to the Development ot new type1 of 1en1or1 
for non-inva1ive diagnoaia in medicine. Thia will enable cella to be examined at a di1tance 
thereby preventing any damage being done to the cell itaeU:. lt' a allo anticipated that 
then will be numerou1 1pin-offa in the computer induatry. Protein molecule• are highly 
intelligent, a~d it'• enviaaged that a new generation of microchip• will be made from thoae 
moleculea. Cei.la naturally perform a range of taaka auch aa hormone production, nitrogen 
fixing and tran1forming molecules from inert to active aubatance1. Scientiata, however, find 
that the biocheaical reactiona are expen1ive and difficult to produce on a large acale. But 
after di1covering the electronic propertiea of molecule• they plan constructing hardware 
which will aimulete the molecule• reaction• effectively. 

Biotechnology i1 aho active in the food industry. Clear i1 enaaged in automatic 
monitoring of food production linea to en1ure that food remain• free from contamination. 
Thia project, funded by an t:84,000 grant from the Department of Trade and Induatry, ia a 
joint venture undertalilln with the Britiah Food Manufacture Research ln•titute at 
Leatherhead. "A prototype machine able to detect microbial contamination in food will be 
developed by the late au-er," according to Clear'• managing director, Dr. David Stafford. 
"Plonitoring in Britain will be done via BBC Hicroa, with lBH Peraonal Computera interfaced 
with the detection machine for international 1ale1. We anticipate that b01 of our aalea will 
be to the US." Software is being created at three centrea: Clear, Thorn tHl and Candella 
Sy1tema of Pangbourne. Thia proceaa, with applications in the pharmaceutical aa well aa the 
food induatry, has a potential world income of £3 billion. 

An inexpenaive microcomputer ayatem for solar radiation data collection 

Craig Peterson and Peter Lehman of the Uepartment of Environmental ileaourcea 
En,ineering, Humboldt State Un1veraity, Arcata, ~A 95).ll, U.::i.A. and konald 2.al8it, 
Uepartment of Phyaica, ttumboldt State University, Arcata, CA !i55:tl, U. S ,A have designed a 
simple and r•latively inexpenaive microcomputer ayatem for compilation ot an accurate aolar 
radiation data ba1e. The 1y1tem ia deaianed to tranamit data to a lirge .. intra .. computer 
tor permenent 1torage. Thia allows end-u1er1 eaay acceaa to the data along with atatistica\ 
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The radiation senaor used is an Eppley Model PSP Pyranometer. !his instrument output• 
an analog aignal of 10.56 microvolt• per W/m2 of incident radiation. The aicrocoaaputer 
consiau ot an S-100 data bua and aix boards. Theae include a zeo CPU, a real-time clock, 
4K bytes of RAM, 2K bytes of ROM, an amplifier, and an analog to digital converter (A/D). 
The calibration of the amplifier and A/D determine the range of data the syatem is capable of 
measuring. At Arcata'• latitude of 4l0 N, the horizontal, global clear-sky irradiance 
reaches a maximum of roughly 955 W/m2lll at aolar noon on 21 June. As a precaution againat 
atmospheric effects which may increase the measured insolation at the earth's surface, the 
A/D's maximum digital output was set equal to 1016 W/m 2• This aasigns a value of 8 W/m2 

to each bit of A/U output. 'fhe amplifier was then aet to properly match the pyranometer 
output and the A/D input. 

Sottware requirements 

Tne microcomputer is progr-d in machine code, Thu eliminates the need tor a dulL 
drive associated with the use of a higher level language. the macnine code software consists 
ot two sections: a data collection loop and a data transmission section. 'Che progr- runa 
in this loop most of the day, collecting solar data and storing them in the microcomputer'• 
4K of RAM. At the beginning of each five minute interval, the program enters a small 
internal loop. ~ntrance to the loop is triggered by detection of either a five or zero at 
the clock'• minutes port. Five inaolation data are then input and •~d. The sum is 
multiplied by eight to yield units of W/m2 and divided by tive to give an average. Tne 
input of five data and their subsequent division serve to reduce noise. The resulting datum 
is stored in J:LUt. Only when an input from the clock' a days port indicates that the date has 
changed does control pass to the data transmission section. 

The code program uaea a aerial port on the CPU card to transmit characters to iSTS, the 
PDP-ll'a operating system. The code program logs on to RSTS and runs a BASIC program called 
SLDT which inputs data and places them in a file. Inside the microcomputer, data are pulled 
from RAH, converted to AS':ll code, and sent out the aerial port one at a time. The memory 
pointer is used as a flag to indicate when all of the day's data have been transmitted. At 
thia point, the code program transmits a minus one which tell• the BASIC program that there 
are no more solar data. Two final data which represent the date are transmitted, and SLOT 
tet'lllinates. The code program then logs off RSTS and returns control to the data collection 
loop. 

Conclu1ion 

T1me1hared iainicomputera such as the PDP-11 cannot easily collect real time data. By 
using the system just described, in which the tasks of data collection and data storage have 
been separated, this problem is circumvented. The inexpenaive microcomputer system collects 
data while its connection with the larger computer allowa tacile data retrieval and 
manipulation. {Solar Energy, Vol. 34, No. l) 

£EC body claims language initiative 

A Co111DOn Karket body is about to come up witn a "major breaktnrough" in computer-baaed 
la~guage cranalation, following years of development work on Syatram, a machine translation 
sy1tem, by the Et;C'1 lnter Institutional lnformation Services. "lt can now tranalate 
documents from English into French, Engliah into ltalian, Angliah into ~erman and French into 
English. Within a year it will be able to translate a variety of oth"!•· comiunity 
languages." The service is baaed on a computer in Dublin accessed through a terminal in 
&rusaela. 

One translation example from French into Eqiliah read: "After the fir•,: atudiea 
undertaken since 1983, the specification• under development enviaaae the aetting in >lace of 
a new budget management system and accountant facilitating the functions of director, of 
controller financial and accountant, and intended to put management tools at the disposal of 
the variou1 persons in charge and end uaera". Operators are still having to do "•o
tinkering" to come up with the be•t translations. (Computing the Newspaper, 14 March 198S) 
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!he new Oxford Diaktionary 

In 19~~. the 1econd and last printed ver1ion of the Oxford Engli1h Oictionary will be 
publi1hed. The OED waa begun in 1884 and completed in l~2tl, with two aeveral-voluae 
supplements being brought out 1ince. Currently, it1 bU million-odd words are being typed 
into IBM-P~ Junior• by more than lUO hou1ewive1 in florid• •• the OEO goea digital. By 199U, 
the 01:;0'1 publi1her, uxtord Univer1ity Pre11, hopea to have the complete dictionary available 
on one or two optical di1k1. If di1ka of 1utticient capacity (to bold two gigabyte• ot data) 
are not available, tne O~O will go on-line via a detaba1e in the interim. 

As reported la1t aonth, optical diak1 1hould be in production by then, and available 
cheaply enough to make the Ot;U a reeli1tic propoaition for al!. 1chool1 1 l.ibrariea end even 
private buyer1. That, in itaelf, would be reaaon enough to computerise the dictionary. But 
the benefit• will be much greater, •• the sort of croas-referencing impo1aible in the printed 
form involve• no more than a few key atrokea at the computer. And not only will the OED be 
easy to update and reference, it will be con1iderably eaaier to add to as the publuher 
intends making it more visual and, in the longer term, a complete encyclopaedia. lt will 
probably become the single most important work of reference in the Engli1h language - and the 
mo1t accessible. 

And Doomsday on micro 

A project of similar proportions i1 currently being carried out on an even more hallowed 
tome aa almost one million people, mainly achool-children, partake in the BBC'a Doo .. day 
Project. 

!he original OQomsday Books, which will be 900 year1 old in September 1986 (when the new 
project is due to be completed), wa1 a unique 1urvey of the land1 of Britain. 

The digital version will be a two volume optical disk covering a macro- and 
micro-economic, geographic and statistical view of the UK, complete with mapa, cen1u~, trends 
and local and national counts of many natural and man-made features such as telephone boxe1, 
pond1, ho1pital1 and hotels - complete with a selection of photograph3. About 10,UUU achool1 
are involved in the survey: each ia aaaigned to cover an area ot about lL aquare mi lea, 
gathering all the detail and writing the pen picture• from which this "people' 1 database" 
will be partly constructed. 

The finished product will be available for uae with the BU~ microcomputer and a 
Phillip's video disk unit, although it should al10 be tully interactive and available for use 
with other computers. (Technology Ireland, June 1~85) 

Revolutionary co1m11unication1 1yate111 tor Third World 

Two Ottawa men, working with team• in the US and Britain, are attempting to build a 
1 ow-co1t high-powered co11Dunication1 aatellite to help transmit mea1ages to help people in 
development projects in the Third World. !he utellite, called PACSAT, ia being modelled 
after an experimental computer now in orbit that was built largely by Larry Kay1er 1 a manager 
for Bell Canada data networka, and Hugh Pett, a micro computer expert for the federal 
Department of Supply and Services. With the launch of PACSAT in 1987, a field vorker will be 
able to aak aaricultural experts thouaanda of milea away for help 1imply by typing a •esaage 
into a battery-operated, lap-style computer attached to a radio tran1mitter. The answer can 
appear on the worker' a computer acreen the next day. 

The project vaa co-ordinated through the apace 1cience program at the University of 
Surrey in Guildford, England. Volunteer a in Technical Aa1i1tance (VITA), a private, US 
non-prof it oraanization that helpa to aolve technical problem• teeing the people of 
developing countries and the Radio Amateur Satellite Corporation (AMSAT), a non-profit group 
ot radio 11 ha1" active in amateur apace comunicetion, were involved in its development. 
Mr. Kayaer had been a "ham" radio operator who built parts for amateur satellites for many 
years betore he beca11e interHted in using hia akilla to help Tnird World development. ln 
1981 he was asked by a VlTA member to help build a computer that would revolutionize 
conaunicationa in the developing world. lie wa1 Joined by Hu&h ~ett in Auauat l~tlJ. 

Once in orbit, the computer in PA(;SAT ia expected to have many uaes, a 11 aimed at 
improving co-unicationa in the rural Third World, vhere the lack ot road a, te lephonea, 
electrical power and transportation aervicea lilli.t the ettectivenesa ot development 
projects. Some of ita more important u1e1 include: greater and quicker acce11 to technical 
information from experta; aid to local and international development agenciea in monitorina 
the progresa of their project• and keeping in touch with workers and farmers; and 
improvement in relief effort• in drought-stricken areaa by co-ordinating the ahipment of food 
and reporting intor .. tion. 
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The 1atellite will be operated on earth by ",round 1tation111
, each con1i1ting of a •-1 l 

per1onal computer, a 1iaple tranamitter-receiver the eL&e of a portable radio, and a vertical 
antenna. Each atation will be portable and h~ctery or 1olar-po1•ered. (Canada Weekly, 
5 June 1985) 

SOPTWAJl.E 

Software for genetic enaineera 

Genetic-engineera in need of veraatile simulation and analytical capabilitiea will be 
interested in a coaputer aoftvare toolkit developed by Battelle-Northweat. The CAGE/GEM™ 
software toolkit incorporate• computer-aided design and human factor• engineerina technique• 
with a choice of relevant genetic engineering databa1e1. CAGE/GEM™ 1tand1 for Coaputer
Aided t.>enetic ~n1ineerin1/Genetic Engineerin1 Machine. The toolkit can reduce coets in 
nearly any induatrial application in which genetic enaineering ie involved. Potential 
application• include food and agriculture, petroleum, pharmaceuticals, and ch-ical 
engineerin1 industrie1. 

CAc;t./1.>1:.MTPl gives 1enetic engineers a level at expertise tnat waa previously 
unavailable. Scienti1t1 can uee it to eiaulate and analy&e the dynamic relation1nip1 between 
genetic element• and DNA eequences. 'rhie i• aeldom provLded by conventLonal computer 
proaraaa ueed in 1enetic enaineering. ••• (Battelle Neva, No.42, April 19~)) 

UK 1ottware lab scheme hinge• on Alvey aid 

Pending Alvey funding, the UK i1 to have it1 tir1t centre for th• 1tudy of the 
foundatio~• of 1oftware enaineerina. The department of Computer Science at Edinburah 
Univer1ity i1 hoping to aet up a Laboratory for Foundation• in Computer Science. Accordin& 
to Profeuor B.obin Milner, the venture will require a £.511 inveetment over 10 ye1r1. The 
Profe11or hopes that Alvey will provide £.l.5a of that. 

Thia type of work ha• been going on at Edinburgh for 10 yeara, but now, eaid Milner, 
industriali1t1 are really getting intere1ted, hence the need to expand. The fundina would go 
toward• employing adaini1trative etaff, findina 1 new building and doublina the amount of 
re1earcher1 involved to around 50. Joint project• will be carried out with indu1try, and 
there would also be an indu1trial meaber1hip 1eheme which would allow people to come into the 
laboratory to take part in cour1e1. (Electronic• Weekly, 13 March 1985) 

Chine1e and American• team up to make computer pro1raa1 

Shanghai Software Con1ortiua i• perhap1 the firat of it1 kind in the computer indu1try. 
Based in San Franci1co, USA, headed by an American, and employing 40 full time Chine1e 
proarumer1 in Shanahai, China, the company create• 1oftware pro1ram1 at very low co1t1. The 
year-old tira expect• to 1ro11 $b million thia year, aellina program• that are 50 percent to 
60 percent le11 tnan what U.S. fir•• would char1e for comparable work. ln addition to the 
preaident, tnere are five other Americana who 1upervue tne progr-ra, provide cu1to11er 
support and liaison in China and the U.S. The 1oftware pro1rams are -inly g-• and 
financial packa1e1. (lndu1trial World, May 19~5) 

Sottwere turn1 AT into Al machine 

Anyone who want• to get involved in artificial intelligence but can't find the $50,000 
to •100,000 for a Liap -chine will aoon have an under-•10,000 alternative: an lBH Corp. 
Per1onal Computer AT and a 1ottware package. The aoftware that will make it happen ahould be 
out in Augu1t, aay1 Gold Kill Computera lnc. of Caabridge, Mau. The pack•&• contain• an 
eKpanded ver1ion of Gold Kill'• GCLi1p interpreter, a c;CLiap compiler, and iapreaaive 
documentation, includina text booka and a uaer'• ~•nual, GCLi1p, for Golden Collllon Li1p, ia 
the tir11'1 implementation of ColmlOn Liap, a popular Al languaae 1etting 1eriou1 conaideration 
11 a po11ible co..on dialect by Al practitioners. Co.aon Liap vaa deaigned by a larae, 
diver1e group of people affiliated with ••ny univer1itie1, re1earch in1titute1, and 
coapanie1. Many firm• have adopted it and are otferina it now. 

Gold Hill'• auper1et ot co .. on Li1p will 1ddre11 up to 16 .. ,abyte1 of phyaical aeaory 
available for the PC AT. With the 1oftware, u1era can take full advantaae of the aachine'• 
cataputational and aeaory-addre11in1 capabilitiea, which are underutili&ed in •any 
application•. PC AT1 or c011patible1 with at lea1t 3 aeaabytea of .. aory, a bi.a-capacity hard 
di1k, an lncel 80i~7 math coproce11or, and a color aonitor are the rec01111ended confiauration 
for thi1 poor 111n' 1 Al uchine. The GCLi1p 1'1, 11 the new expanded veraion i• called, 
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provides a COC11plete progr-ing enviromaent for the design and development of fairly laraa 
Lisp-based Al applications. The new G~Liap coapiler will be uaed to reduce the run ti .. ot a 
completed progr-. ~ld tli.11 auggeau a sinale-unit retail price ot 509> for GCLiap 1.H and 
$495 for the compiler. (~lectronica Week, l) Karch l~~)) 

European firma join up to aid Unix V 

Six maJor ~uropean auppliera have given a booat to the portability ot Unix System V by 
signing an agreement on future co-operation. The agreement, which waa prompted by IC&., 
covers the development ot a portable Syate• V application development environment which will 
effectively increase several tiaea the total aarket tor any contorming application product. 
The signatories are lCL, Nixdoi:f, Siemens, Philipa, Olivetti and Bull. 'l'he development work 
wi 11 be carried out without· full ti .. ataft, but Keir llopkina, he11d of lCL network services 
will chair the group. ••• (Computing, 21 February 198)) 

The atudenta' choice for commercial computing 

Eatabliahed computer companies may have to change their ways because of the popularity 
of a piece of software called Unix, which enables their customer• to run proaraaa on 
different makea of computer. Up to now computer fir.a have dictated the way their more 
powerful computers are uaed because the prog~a•• they run have to be designed to fit in with 
the operating system, or -•ter program which runa the computer itaelt. Each company 
designed its own operating aystea which waa different from those of ita coapetitora. But 
thanks to the enthuaiaam of undergraduates in the US for an operating system called Unix 
produced in the late 1960a by Bell Laboratories, part of the American teleco-unicationa 
company AT&T, the computer world ia well on the way to adopting Unix aa a standard operating 
aystem. The undergraduate• liked Unix becau1e it waa easier to produce programs with. Unix 
was originally designed to help Bell'• computer acientist1 run up software quickly and get 
acces1 to it on a mini-computer shared by a group of scientists. On~e they left university 
the students persuaded their employers to buy Unix. One ot the key teaturea of the operating 
aysteot is that it haa a ao-called ahell which enables progra-ers to create blocka of code 
which can be linked to each other and au..>ned by simple commands. writers ot programs do 
not have to hold an entire progr- in their heads and can play around with the separate 
elements that go to make up a complete program. 

Because Unix waa not owned by a computer manutacturer {at tne time, AT6oT was prevented 
by law from selling computers), it was adapted to run on many ditferent typea of computer. 
AT6oT virtually gave away copies of Unix to academics. Unix was originally developed tor 
mini-co111puters made by the Digital Equipment Corporation. Now, there is hardly a major 
manufacturer wnich is not co11111itted to provide Unix with its computers. Most recently, lBM 
announced it• plana to bring in Unix for a number of its -chinea. 

The operating ayatn ia likely to be moat widely used on powerful microcomputers. 
Unlike exi1ting standard operating ayatem• for microcomputers, Unix ia what i• called a 
multi-uaer operating ayate•. That is, it runs ayatea:a ahared by a number of usera. In 
addition, Unix can cope with aysteaa in which several program• are run at once, a aet up 
called multi-taakin1. Initially, Unix was ill-equipped for co-rcial computer .ase. There 
was no way of preventing unauthorised u•ers getting at the syste~, for instance. Since then 
AT&T and other firma that aell Unix have improved the operating system, although '· '- -···· 
criticised for its lack of ability to cope with graphics and for the poor instruction manuals 
that accompany it. 

AT6.T ia now pushing Unix hard. The company is trying to persuade the computer 
eatabliahment to standardi1e on its latest version of Unix, called System V. In Europe, aix 
computer firms, includin& 6ritain's lC~, have agreed to cooperate on developing proir&111111ing 
aids for System v •••• (Thia firat appeared in New Scientist, London, 9 May 198), the weekly 
review of 1cience and technology) 

10.801' LCS 

250,000 industrial robots for US 

The robot market ia finally taking otf. US industry will buy some 2)U,UUU industrial 
robots over the next ten yeara, about o0,000 of which will be able to "aee", accord in& to a 
new report. Prices of robot• with vision capabilities, currently around $1)0,0VJ each, will 
fall rapidly, it is predicted. The report notaa, however, that early robot vision systeraa 
have been plagued by reliability probl... and dHign bu1s, and vendora wi 11 continue to 
encounter con1iderable buy~r resistance. tbe report, frOll International Resource Development 
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of the USA, identifie• fifteen •erious contenders in the market for robot vision •ystems, and 
•ays that, although the market i• finally taking off, there are far too many vendor• aiaing 
at it. Only about ~20 million worth of robot• were actually ordered last year, with about an 
additional $1) million being shipped. Delays in acceptance and payment are coaaonplace, and 
the report predicts that this will be the death of •oae smaller suppliera. General Electric, 
General Motors and ISM will soon buy out or push out most of the smaller firms :t• the market 
expands. 

Most of today'• vision systems use TV cameras or Charged-Coupled-Oevice scanners {CCD•), 
with the output pasaing through image and data proce•aing sy•tems. The robot'• performance 
is strongly determined by the power of the signal processing electronics. The more •imple 
signal processors n·!ed floodlighting or backlighting to enhance contraat between the work 
object and the background, but newer syatema can work in ordinary sun or electric light. 
These developments are largely due to advances in image processing chip• - most notably by 
NCk - and the vision capabiliLiea of robots ar• expected to improve greatly over the C?ming 
year•. {~lectronica Report, Ireland, 17 June l9H5) 

Consumer-goods giants aim at Robotics market 

Some of the biggest names in consumer electronics are under the spell ot another 
potentially huge market - industrial robotic1. Panasonic lnduatrial Co. led the way laat 
year with the introduction of its Panarobo line of a1aembly robot•. At the kobots ~ show in 
early June, a half-dozen other consumer electronics giants announced their entry into the 
U.S. industrial robotic:& -rket. Some are shooting at f-iliar target•, 1uch a1 Nikon 
Instrument Group with charge-coupled-device camera• for visual in1pection. Others are aiming 
for new sectors - Sony l.:orp., for example, with ita high-speed robot for printed-circuit-board 
assembly ••• 

Dieter Dowald, product specialist for automation technology at AEG Telefunken in 
Seligen8tadt, FRG, stresses that his company ia "not looking to fill a particular void in 
industrial robotics, but simply sees the overall market getting bigger, which makes room for 
ua, too. And it's better to establish a name while the field is still growing." ••• 
Telefunken is stressing the ability of its inspection equipment to work in a factory' a 
ambient light, which Dowald admits is more a carryover from the company's experience in 
military vision systems than in consumer electronics. But when a product must be 
manufactured and distributed in quantity, the company's experience in Lhe consumer market and 
its recognized name will come into play, he says. 

Sony is using i ta in-house experience in assembling component a for video equipment to 
break into the U.S. assembly-robot market. Says Henry Ot1uka, manager ot Sony's production 
technology center, "we're actually aiming at two markets: one is in the area of light 
assembly for a variety of small firms; the other is in pc-board assembly." Otsuka believe• 
a potentially large demand exists for simple, low-cost robots among companies whose products 
require the manipulation ot relatively large components. Automotive subcontractors, tor 
example, who assemble subsystems such as windshield wipers and de motors, may form a ready 
market. 

The intrinsically more challenging area ot pc-board a11embly i• a new one tor Sony, but 
the company's experience with cameras and TV equipment may give it an advantage over other 
robot firms that must integrate the required visual aen1ing trom outside vendor•, Otsuka •aya. 

Jeft White, a marketing manager with NEC Corp. 1 a broadcast products division takes a 
more cautious approach than Otsuka. "For now, we ju1t want to 1ell our camerae to systems 
integrator•," 1aye White. "We tried to get into the U.S. robot market a few years ago and it 
didn't work, ao we're sticking with a product we know." J..ike Nikon, NEC i• marketina it• CCD 
camera• for visual in1pection, but i1 also taking them a step further by 1eeking out 
original-equipment manufacturer• who will apply them as robot senaor1. White atreaae1 that 
NEC robot• are big in Japan (and NEC will be promoting a new line of the• at the 
International Robotic• Show in Tokyo this September), but that it won't be until next year 
that they are introduced into the U.S. 

Market figure1 from the Robotics lndu1triee Association, which spon1ored Robots 9, 
1upport thi1 analyei1: aalee of industrial robot• to U.S. factories in the fir•t quarter of 
1~85 were up almost b0% from a year ago. (Electronic•, 17 June 1985) 

Robot• invade cheaittry labs 

Chemuu invariably are fa1cinated when they see a robot manipulating flatka and tett 
tubes. Some are excited by the prospect of automation takina over the tedious job of , .. ple 
preparations, while otnera worry about lo1ing their Jobi to automaton1. Little wonder, then, 
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that laboratory robots, busily working at a dozen booths during l:'it ts burgh Conference o 11 

Analytical l..hemutry and Applied Spectroscopy, attracted throngs ot cnemists. They already 
employ computer power extensively to evaluate data developed during analyses ot products 
manutactured in the chemical, pharmaceutical, food-processing, and petrochemical industries. 
Now they think it's high time to automate the tedious job of preparing samples. 

Robots designed for analytical lab instrumentation systems ditfer conuderably tram 
their more popular cousin, the industrial robot used for printed-circuit-board assembly and 
for mechanical tasks on auto aaaembly lines, explains William Suote, vice president ot 
research and development at Zymark Corp. of Hopkinton, Mass., USA. Industrial robots, he 
goes on, typically have placement precision of O.OllllD or better, but l 111111 ia adequate tor 
manipulating most sample preparations. And Buote adds, a 3-lb load is about all that is 
needed to move teat tubes and containers from one work area to another. Another difference 
is in the software, Zymark has inatalled over 300 of its Zymate robotics systems during the 
past three years, says Buote, for such applications as polymer testing, trace-metal analysis, 
food analysis, and blood tests. A key reason for thia success, he claims, is the menu-baaed 
EasyLab software that is designed for chemists rather than computer specialist1. 

At the conference, Zymark displayed a fully automated titration system which 
automatically weigh•, dispense•, and dissolves samples in the form of powders, oils, or 
liquid• - interfaced with a Mettler ln1trument Corp. DL40RC titrator. The robotic controller 
automatically selects ~otentiometric, amperometric, or colorimetric titration and then 
combines data (such as w~ights and volumP.a) from the sample with the titration results. 

GU Instruments and Equipment Corp., Chicago, USA, demonstrated its G~/OK robot 
preparing a aample, weighing it, and conveying it to a (.;CA convection oven. Oeaigned tor 
biohazardous and radioactive environment& and tor the industrial lab, the aystem uae• an ltiM 
Personal Computer to co-unicate with the robot and collect <iata at various stage• of tbe 
analytical tests. Other application• ot robotic• on display at the l:'ittaburgh conterence 
were tbe automated Plasma ll inductively coupled plasma-emiasion apectrometer tro111 
Perkin-Elmer Corp., Norwalk, Conn.; automated liquid handler a tor diluting and dupensing 
from Gilson Medical Electronics Co., Middleton, Wis.; and a sample distribution and 
preparation syatem from the Hamilton Co., keno, Nev., tor handling molecular liquids. 

Costa tor laboratory robotic systems range from &o,000 for a liquid dispenaing system to 
&J0,000 and more for a complete set-up aucb as tbe one offered by Zymark. The investment 
paya for itself in fairly short order, maintains Gregory Wurst, ot Tecan U.S., Cbapel ttill, 
N.C. Tbe payback for a $411,1150 investment in a robotic pipetting atation for a laboratory 
that aerves a 680-bed hospital should come in leas tban three years, be aaya. For a large 
reference··lab installation, which would also cost close to $50,000 for tbe sample-preparation 
robotics, payback will come in le11 tban 1.4 years, says "'urst. Zymark's Buote estimates 
that payback for robotic• in the quality-control laboratory of I arge pharmaceutical firms 
could be realized after only weeks of operation. (Reprinted from Electronics Week, 11 March 
19115, (c) l9ij5, McGraw Mill Inc, All rights reserved) 

Robots in the construction indu1try 

How robota and otber automation technologies are and will be used in the W••rldwide 
construction induatry is being 1tudied by researchers at Battelle Memorial lnst1,ute'1 
Columbus Division. Tbe two-year study ia inten~ed to determine the impact on manufacturers, 
suppliera, contractora, architec ti, engineers and workera ot automating both building and 
non-building conatruction aitea, and ia being 1upported on a group baaia by a number of 
companies. According to Battelle 1 1 Rolland B. Guy, who beads the study te-, focus is on 
mechanical robot• that can be programmed to do a variety of tasks, ranging from laying bricks 
to spraying fireproofing materiala. Also, researchers are examining use of remote-controlled 
equipment and partial robot control innovations, 1ucb as employing computer technology to 
relieve macbine operators of aelected ta~ka. Tbe Sattelle team is new identifying type• ot 
available equipment and factors intluencing their use. Later, it will project growrh ot 
construction robot a throu!Jh l9'JS in 1ix countries tbe United Statea, \.anada, 'ederal 
Republic of Germany, Sweden, England and Japan. (keprinted •o1itb permias1on from lnuustr1al 
Engineering magazine, February 19115. Copyrigbt ln1tit1.1te ot industrial t;ngineera, 25 
Technology Park Atlanta, Norcro11, l.A3009i) 

Robot and laaer cut auto part 

The indu1tria l robot'• role on the product ion floor wi l1 be upgraded to "proceaa 
manager" when a robot starta trinaing daahboard components with a laaer at a Ford Motor 
Company plant in Saline, Michigan, USA. Cincinnati Milacron (USA) ia providina, on a turnkey 
ba1i1, a robotic laaer work cell for Ford to replace manual taaka of waahing and tri-ing 
plastic dasb componenta, A Milar.ran robor: will control all proce11e1 within the cell, 
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including the power of the laser and the speed. teed and poeLtl.on of the part during 
cutting. The output of a 500-vatt Ct>i laser vill be varied alaoat instantly. upon comaand 
from the robot. to trim off tvo layers ot material without penetrating a substrate. 
According to Bob Bannister. manager of advanced robotic application• at Milacron, this ia the 
first time that a robot shall control and proceaa a part. Previously robots have been 
relegated largely to a reactive role. or used simply for material handling. 1hia ia also the 
first time. Bannister points out. that a laser baa been applied in vhat had been a relatively 
lov speed production enviro11111ent, replacing conventional hand tools. 

Development of the cell began with the Saline plant's automation engineers. who studied 
the hand tri-ing process then being used on two components: an inetruaent cl .. ster pod and 
glove box door. Two layers of foam and vinyl were being carefully trimmed avay by hand after 
the parts vere molded. It was a time cona-ing process. The uniformity of the parts vaa 
only as good aa the skill of the person doing the tri-ing, and a mistake could result in a 
scrap part or minor injury to the operator. The Veraa-Laae V500 ia a 500-watt, variable 
power, carbon dioxide laser made by Pnot"n Sources of Livonia, Michigan, USA. The V500 is 
especially well suited to the tri .. i~, application because of ita ability to deliver 
instantly a variable-pa.rer beam upon c..>-.nd from the robot. The power supply eatabli1hea 
voltage gradients that assure insta~t response to starting co-.nds, even at maximum gaa flow 
rates and current levels. Che ~eaa is circularly polarized. ao energy absorption by the 
processed material is unifon11. regard le•• of the direction of the material's movement under 
the beam. A. power panel furacti1>ns as the voltage distribution center to the laser, aa well 
aa the logic control center for interfacing with the robot' a computer. lhe inc· • .1ion of a 
di~ital-to-analog converter (DAC) in the control system enables much more ot the robot'• 
computing power to be tapped in the Ford application than is ordinarily used. The OA(.; allows 
the robot's computer to continuously adjust the power ot the laser to match the speed ot the 
part manipulation under the be-. The result is a uniform c · every time. aa well aa 
complete control flexibility. 

The complete work cell is progr-ed for two operations on tvo parts: washing and 
tri .. ing for both the instrument cluster pod and glove box door. The cell can eaaily be 
programmed to handle other parts. According to Moore, even before the system ia launched. 
additional parts (a steering col1Dn cover and an instrument cluster pod extension) are 
planned to be tri .. ed by t~is cell. In o~eration, an attendant puts an untriamaed part in a 
staging nest. The robot picks up the part and automatically progr .. a the wash and dry booth 
and laser, baaed on the part it senses. The part ia inserted in the wash booth and the robot 
manipulates it through both washing and drying sequences. This results in a better wash than 
was achieved before because the spray from the stationary nozzles now reaches into tne 
tightest contours of the for~ed parts. After hot air drying, the robot moves the part into 
the laser booth for tri-ing. Af~erward. the part is placed on a conveyor. The tri .. ed 
parts are highly unifona, with the robot holding tolerance• to .010 in., compared to the 
manua operation. For more de~aila, write Cincinnati Milacron, Industrial Robot Division 215 
S. West St. Lebanon, Ohio 45036 USA or Circle No. 352. (lnduatrial World, Hay 1985) 

COUNTRY REPORTS 

Auetralia: 6170. reca1111ended for lT industry 

A report to the Federal ~overnment haa reco111111ended a $Al7U. five year national strategy 
to promote Australia'• coaaitment to the information technoloay industry. 'l'he report, 
carried out by consultant W. n. Scott and (.;o,, warns that without a ~overnmen:-backed 
prograDDe, Australia will llip further behind with lost opportunities tor both local and 
export sales. ~overnment aid, the report aaya, would enable a doubling of production and 
establish a total market worth up to SA6bn a year by 1992. The eport waa handed recently to 
the Minister tor Science and 'fechnology, Barry O. Jones, who uid a co•preheneive strategy ia 
urgently needed to establish new job-creating high growth industries. Under the progra-e 
the ~overnment would contribute a total of $Al30m in funds with the re-..ining SA40. coming 
from the industry. lt is believed this would lead to increased production of SA10.5bn over a 
10-year period. Aho put forward was a five point plan to give greater opportunities to 
local companies, including meHurea to atimutate growth and innovation, improved government 
procurement policies and advanced infrastructure. lt would also involve the eetabliahment of 
an Information l'echnology Council to co-ordinate the initiative• and to aet up marketina and 
informfftion services as well as information and 1pecial graduate fellowahip1. 

Currently local manufacturers have about llA\.4bn of the total work market of SA365bn for 
infomation technology. By 1992 the world •arket will have increaaed to about $A800bn and 
without any action Australia'• 1hare will be about &A2.9bn. Iaplementation of the report'• 
findirga should litt Auatrelia'a share to about $A6bn by 1992, w~th $Albn to $A3bn coming 
from the local market and the remainder in export 1ale1. 



- 41 -

The report took more than a year to complete and it knocks down the idea that Australia 
can hope to compete with other established countries in this field without specific 
assistance. It has identified several obstacles to growth in the sector at present including 
shortage of trained personnel, the small local market, and the low level of RMI. Another 
barrier to export sales identified by the group was the ultra-conservative attitude on the 
part of governments toward local products. 

(;oinciding with the release ot the report Jones launched the prototype ot a auperchip 
which will be able to house the equivalent of lUU,UOU transistors. lJeveloped by the 
Co111Donwealth Scientitic and industrial Research Organization's l~SlKO) VSLl design group in 
Adelaide, South Australia, the chip is powerful enough to recognize the simple human voice 
co111Dands and direct other devices to carry out specific in1<tructions. lo l bid to 
coUD11erc ialise the technology locally, a new company, Austek Microsystems Pty Ltd. has been 
set up by the former staff of the VSLI group. The company's director, Dr. (;raig Mudge said 
several companies in Silicon Valley, California and Singapore have already expressed 
intereet. (Electronic• Weekly, 15 Kay 1985} 

CAD design project benefits Australia 

The Federal Department of Science and Technology will fund the development of a VLSI CAD 
workstation package aimed at providing local electronic• companies with an inexpensive tool 
for designing their own LSI and VLSI custom chips. The department anticipates that the 
system will be particularly useful for the design of LSI and VLSI chipe of low to medium 
density for specific industry applications. It can also be used for general purpose high 
density devices. (Semiconductor International, February 1985) 

New Canadian centre to promote IT collaboration 

An International Collaboration Assistance fund, run by the Department of (;oimaunications 
has been formed to secure for Canadian organisation" an opportunity to pr0110te work in 
Information Technology {IT). The Fund will provide $ lm per year to private .. nd public bodies 
for the international exchange of information and scientists, and is to promote joint 
research projects. The growth of IT systems generally is thus to be encouraged. (Outlook on 
Science Policy, Vol. 6, No. l~, (c) Science Policy Foundation). 

French to furnish advanced l(; technology to (;hina 

In order to win its recent contract to supply 500,UUU te'ephone lines to the People's 
Republic of China, the French tiovernment .11greed not only t•' ~nt preferential credit terms 
but also to furnish advanced integrated-circuit technology ai the production ot some of 
the key components required by the associated digital ~r.h· ges. According to both 
government and induetry sources, the French have agreed L •.pt the CIT-Alcatel t::-lu 
exchange to operate with the Motorola 68000 microproceesor place of it• standard 
Intel 8080 chip and then to furnish the Chinese with a micr 1electronic research center 
capable of pilot production of a 3-micron n-HOS process compatible with the 6800U. 
(Electronic• Week, 29 April 1985} 

Chin•'• plan for high tech 

The key area• of activities identified for effective computerisation in China are: 

Develop the computer industry and application techniques, not primarily to save 
manpower but to improve the efficiency of operation and a.anagement of industrial 
enterpriaes in China ;.~ ... ~::~•l of which is more than 400,000. 
Expand the software industry and improve the aoftware development environaent through 
better tools. 

• Increase the number of software development units from the level of 30 at present to 
several hundred in the next 10 years. 
Maintain contacts and co-operation with the western world to develor export market• 
for 1oftware. 
Strengthen computer service or¥ani1ation1 to keep pace with the manutscturin¥ industry 
(the ai~ is for manpower in this activity to grow to one third of those enaaged in the 
entire computer industry) • 

• Develop Chine1e lanaua¥e information proceaaina sy1tem1 to speed up utilisation ot 
computer• and development of the computer industry • 

• Improve computer training facilities in quantity and quality. Thu will receive top 
priority. 
Encourage the import of advanced technologies and promote technical exchange with 
other countrie1. 
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The historical perspective 

China's present IT industry has fa:ilities for computer development, production 
utilisation and maintenance in most of its provinces, municipalities and autonomous region1, 
except for Tibet. Specialised coD1puter and peripheral production units have been set up. 
There are eight R and D establiahment1, 111 factories and l3 11oftware consultancy houses. 
The total turnover in 1983 amounted to approximately $400 million - an increase of more than 
701 from 1982. Well over 5,JOO microcomputers and minicomputer• and mainframe machines were 
manufactured in 19113. The production of portable calculators during the year exceeded 
3.3 million units. Over 14,000 computer peripherals of various types were produced. By the 
end of 1983, there were over 4,000 large scale, medium scale and small scale computers and 
well over 30,000 microcomputers in China. Of these, fewer than 700 were imported. 

China was an early starter in modern computing technology; its first computer group was 
formed in 1952. The Institute of Computing Technology, Academia Sinica (lctas) was founded 
~n l9)b as part ot the 12-year development plan for Chinese science and technology. Work on 
the development of an electronic computer started in the late ')Os. lhe first computer was 
developed Jointly by scientific institutions and user organisations and was ready in 19)1>. 
The second generation started with the 1090, a transistor based machine built by lctaa in 
l9b'.'1. The Shanghai Institute ot t:omputing 'fechnology built an integrated circuit machine 
called the 709 in 1971. lctas compieted a 180,0UO instructions per second machine called the 
model lll the same year. These two machines marked the teginning ot the third generation ot 
computers in t:hina. Work on computer families started in 1973 with the so-called aeries lUU, 
a family of minicomputers. 'fhe first member ot thifJ aeries was completed a year later. Ihe 
DJS 200 family of minicomputers was developed later. These machines were adaptations of 
models popular in the western world and were compatible with them. rne UJS 200 machines used 
the sane system software and could take full advantage of the standard software freely 
available for such machines. The advent of these machines brought about significant advances 
in computer production and utilisation in China. 

lctas completed the model 757, a vector processing machine .capable of 10 million 
floating point operations per second (megaflops) in 1983. Building this machine took about 
eight years. The first Chinese supercomputer, the Calaxy, was also 1ompleted in 1983, with a 
speed of 10 megaflops. China became one of the few countries in the world to build 
supercomputers. 

China has also been very active in research and development in various areas of pure and 
applied computer science. China ha1 begun to provide software services to the rest of the 
world. Starting with data entry 1ervices it has moved up into export of applicatioos 
software. Work on the development of microcomputers was started in 1975 in l.'hina and the 
first generation Chinese-made microprocessors were available in the late l97Ua. The t:hine1e 
1trategy centre• on copy adaptation backed by strong local development efforts. Today, they 
even have a lb-bit UK Pt: compatible micro, the New l>reat Wall lOU, which also supports 
Chineu character proceuing. (Computing, 11 April 1985) 

Japan is winning t:hina'a maa1ive market 

China is fast being seen as the potential market tor industrial exports as mature 
marketl elsewhere are becoming over-•upplied. The prospect of moi:e than a billion people 
demanding a more •ophi1ticated litestyle is irreai1tible to export-hungry companies. ~ut, in 
•pite of valiant effort1, •uch aa the recent Bl'itiah trade mission led by Lord Young, the 
Et.C' a trade with t:hina has been falling. US companie• have tared better, but tnei r 
performance has been patchy. The main beneficiary ha• been Japan. Japanese exports to ~hina 
last year reached a record $7.lbn - nearly 50 per cent up on 1983. Meeting Chinese needs ia 
breathing new life into state-of-the-art and well-established products from Japan and into 
1everal company's balance 1heet1. Moat branches of engineering have been affected - from 
automotive to chemical production - but electronic• lllOit of all. 

A survey published by the authoritative Japane•e newspaper Nihon Keizai Shimbun ahovs 
that, of 43 Japane•e firms que•tioned, all expected to significantly increase export• this 
year - by an average of about bO per cent. Hitachi e•timated its China trade would be up 
b8 per cent. Thi• is not wishful thinking, aa a string of firm orders teatifiu. In the 
fiut few months of 1985, Fujit•u secured a teleco-unicationa order worth ElOOm for 30 
digital •witchina systems. These will be installed in the Chinese citie• of Jiang•u, 
Zhujiang and Fujian, probably by the end of 1987. And Toshiba has been awarded a contract to 
supply a 10-unit air traffic control radar •Y•tem. 

'Ihe Chinue have been eager to get hold of highly aophi.cicated Japanue technology. 
Sanyo and Fuji have just clo•ed a big deal to 1upply amorphou1 silicon solar cell1 to China, 
which i1 trying to con•olidate a network of atable industrial power supplies throughout the 
country. 



- 43 -

Tokyo Keiki i• in the proce•• of •elling the right• to it• ultra•ound •canner•. lt 
expect• to give the Chine•e enough experti•e to produce about lUU •canner• a year out ot the 
deal, worth initially il.6m. 

set•; 
1911b. 

But the large•t market i• con•umer electronica, and the biggest sellers are colour 111 
2.8 million in 1984, a probable 6.5 million this year, and an estimated lU million in 
Refrigerator• and washing machine• are also expected to be explosively growing markets. 

Small wonder then, that ~he big Japanese electronics conglomerates have been attacking 
thi• market with gusto - and protiting from it. Hitachi, for example, earned about iiUOm in 
~1lina in 1984 and will probably boost thi• to £450. in 19115. (t:lectronic• Weekly, 
24 April 19115) 

Europe plug• chip image 

A more favourable climate for European chip start-ups is on the way, says Katra Harri• 
Semiconductor strategy boH Jean-Claude Reuflet, although there have been more than 50 chip 
1tsrt-up1 in America during the lHt seven years against only three in Europe. Reuflet 
counts the three European start-ups as lnmos, Katra-Harris and Hietek in Belgium. He regard• 
the Scottish start-up Integrated Power Semiconductor as an American start-up. Three 
catalysts are working to make European trading conditions more favourable for start-ups, says 
Reuflet. They are: changed attitudes of workers; changed attitudes of capitalists, and 
changed attitudes to nationalism. 

The third attitude is crucial. "The European market overall is significant enough to 
support 1emiconduc tor start-ups," explained Reuflet, "but for a start-up to succeed it ha• to 
be international from day one. lf you can immediately set up a sales network in t:urope, 
you' re OK. But in the past nationalistic feelings meant that (.;ermany did not see a •'rench 
source as a European source but as a French source, and being a French source impeded ita 
sales in Germany." That attitude is changing believes Reuflet. 11 lt • 1 dif f 1cul t for 
t.uropeans to overcome nationalistic feelings," he said. "Without them there would have been 
more start-ups. But conditions are now changing. \A)mpanies realise they have no chance it 
they do businesa only in their own countriea. ihey are moving to make market• more ~uropean 
and lea• nationalistic." 

A second c•talyat waa, •aid l!euflet, changing aapecte ot the manufacturing proce••· 
"The labour content in eemiconductor manufacturing is coming down," he a1aerted, "and eoc ial 
attitudes to weekend working and nightwork are changing." Matra-Harris worke its plantl 
24 hour• a day, seven days a week. That is particularly important in the chip busine11 
where, said keuflet, 65 per cent of the cost of a product liea in the manutacturing proceas. 

The third catalyst promoting a favourable European climate for start-upa was, said 
Reuflet, a perception among capitalists that the chip business is a good investment. "I 
think capitalists in Europe now are more tempted by the return in the semiconductor business 
than they were lU years ago," he said. Asked which chip product areas he thought a E..iropean 
start-up could profitably addreaa, Reuflet said that he thought that the non-volatile memory 
market wae too small, and that "America and Europe have lost to the Japaneae in dynamic 
RJ\H1, 11 but that the 1t1tic RAH market wae one that could be auitable for European co111panie1. 
(Electronics Weekly, 9 May 1985) 

EEC to consider parallel project 

A £10 million centre for parallel computing could be operational by 1986 according to a 
propoeal eubmitted to Esprit from Reading Univereity. The propoeal is supported by more than 
20 companies, universities and reeearch organiaationa. "We have had positive re1pon1e1 trom 
Philips, Katra, Racal, Britieh Telecom, Bull, Hewlett Packard, various universitiea and trom 
the (.;erman laboratory !>Mil, in Bonn," aaid Reading'• Dr. i:'hilip Treleaven, "We have also had 
encouragement from the Alvey directorate, the French Reeearch ~ouncil and the ~uropean ~entre 
for Medium Kange weather Forecaating in Reading." 

The propoeed facility would have &4 ti&htly linked proceuore with a total power in 
exceu of 5UO million in1tructiona per eecond, The kacal Norsk KPl:i hH been named ae one 
t;uropean-built proceuor that could be ueed a1 a building block. Switching circuits would 
allow the machine to eimulate the wide ranae of parallel architecture• to auit both number 
crunching and artificial intelligence. Progra11111ing language• would be Liap, Prolog and 
Fortran. 

Similar parallel computing teet bed• are being built at the Ma1sa~hu1ett1 lnetitute of 
Technology and at Japan'• lcot Reeearch lnetitute. Nothing of the kind yet exieta in 
t;urope. Longer term reeearch in parallel computing may uee Transputer chipe. (Computing The 
Newepaper, 28 February 1985) 

-
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EEC'• RACE project get• go-ahead 

The fir•t year's work on one ot Europe'• ao•t ambitioua ever high technology project• is 
set to get the go-ahead. The project, Re•earch and Development into Advanced Communications 
Technologiea in Europe (Race}, could co•t the EEC as much as f.400 million to f.500 million 
over the next five or •ix yesr•. lt• main aim• are to lay down the •pecification• for an 
integrated digital broadband network spanning the whole of Europe, and to rat iona li•e the 
development of major coaaunication• •tr•tegiea and •Y•tema, including digital telephone 
exchanges which have co•t Europe billions of pounds to develop over the past decade. 

The Race project has been a touch and go initiative ever aince it was first mooted in 
l~~J and won the approval of Vi•count Davignon, the EEC commissioner for Europe. Right up to 
la•t week, three nations, which source• refu•ec.' to identify, were set to pull out of the 
whole project unlesa conceasions were made to fit in with their approach. Now a timetable 
ha& been set, along with a provisional budget, which, if all goes well, will lead to Europe 
truly enterinai the digital age. t:EC otficiah believe the proJeCt is one ot the moet 
important ever undertaken by the Co-unity. As one official put it: "The project ia 
eesential tor 1:.uropean teleco11111unications, it is essential tor l:.uropean information 
technology, it is even crucial for the whole of the European economy." 

Not surprieingly, there nave been months ot inteneive political and tecnnical ettort 
juat to get Race thie far. Countries euch aa the UK are particularly concerned that there is 
no unnecessary spenJing or subsidising by the El:.C, which is ot course experiencing enough 
financial difficulties already. One of the arguments which brought the t:;EC countries into 
line was the sheer waete and expenditure which has already gone into teleco111111unications and 
which ia likely to be repeated over again if action is not taken to avoid duplication. 
Europe, tor example, has spent f.b.7 billion on the development ot digital telephone exchanges 
(not inclu~ing Ericsson, the Swedish manufacturer), compared with expenditure of $3.5 billion 
by the US and Canada and $1.6 billion by Japan. Koreover, as much as $350 billion is likely 
to be spent by the national co11111unications carriers (PTTs) on developing an infrastructure 
for telecoaaunications over the next 10 years or •o. lf only a small percentage of 
duplicated work ia stopped then Race will have paid off. 

The current timetable for Race is as follows. The European Commission is due to ratify 
the proposals for the first year' a work this week. Thia work will coat an estimated 
f.27 million, to be split between the EEC itaelf and industry, including national PTTa as well 
as ... jor suppliers and consultants. For the first year it ia proposed that studies will be 
undertaken into every aspect of atandardi•ation of teleco11111unications, fr,,. wall sockets to 
valu• added networks, computer file transfer and cable tran•mi•sion speeds. The •cale of the 
work can be ••en from the fact that the •tudy period alone is expected to involve 350 man 
year• effort. 

EEC official• are anxiou• th~t even at thi• early •tage the whole •cheme mu•t be ••en to 
have co-rcial and reali•tic objectives - a condition which is certain to have been laid 
down by the UK ~overnment it not most other•. A public document is expected to be relea•ed 
•oon which call• for all intere•ted firm• to atate waya in which they feel they may be able 
to contribute to the projec:ta. "The idea i• that it auat not be a bureaucratic: eU:ort but a 
faat •oving induatrial effo~t," aaid an EEC official clo•ely involved with the project. 

The next •tep i• for the whole plan to 10 betore the l::uropean (;ouncil ot Ministers, 
which auat agree to the fundin&• Source• indicate that ~rl lteinz Narje•, the •ucceaaor to 
Vi1count Uavi1non a• induatry co-iuioner, has smoothed the way for the project at thia 
political level, at leHt for the first year's work. Narje• has put a .. c:e forward for 
diac:u1aion in June. Sy late this year, initial work will have been defined. it i• expected 
that •c)lt of the work will take place at different national locations and there will be no 
central laboratory at the i::i::c level. 

By •id l~tso the EEC muat do two thin&•· lt •u•t aet a second round ot funding 
approved - eoaathin& which, while not 11uaranteed, will prove eaaier after the firat year'• 
work - and it •u•t decide what work i• to go into Race proper. Followin& thi1, demon1trator 
project• will get under way, to produce imple .. ntation1 by the early 19901. After thi1, the 
teleco-unication1 coapeniu will be incorporating the work into virtually every di&ital 
COllllllunicationa project in which they become involved, right up to aatellite tran1mi••ion. 

The acale, and the benefitl, of the work ahould not be underestimated. The whole ot 
Europe'• telephone network i• at present un1tandardi1ed, built primarily on analoaue 
•witching eyate•a and an increaeingly outmoded cabling ayatea baaed on twiated pair telephone 
wiree. ln fact, the ayete• ia on the whole 10 out of date that the telec:o•• co•p•niea will 
havt to rap\ac:e wirin& anyway. lt i• therefore important that thi• opportunity to 
1tandardi,. be eeized while it ia atill there. Sy uae ot enhancement technique•, it ia 
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poaaible now to aend high •peed data down a twiated pair line, but the technical limit• are 
being reached. Even the lateat developments, auch a• 8Ts integrated aervicea digital 
network, uaing fibre optic cable, i• essentially a narrow band syate• and will not prove 
flexible enough for future developments. 

The EEC, while enthusiastic about such narrow band digital network.a, foresees they will 
have to be superseded. Rather like the EEC'• fifth generation project, it ia trying to look 
beyond the emerging generation. "The idea is to atart building from 1995. We are trying to 
build a conceptually more advanced system," said an EEC official. To do this, of courae, it 
is necessary not only to identify every exiating atandard that might posaibly have a part to 
play, but, moreover, to oversee how each national PTT and tJpplier implement• these 
standards. (Computing The Newspaper, 14 March 1985) 

Finland: new European source for silicon wafers 

A third European source of merchant market ailicon waters is being set up. Baaed in 
tlel1inki, Finland, it is called Okllletic, and will be managed by former 'fexaa instruments 
executive, lmmo Seppanen. The fir• will be the third Eurooean source in addition to Wacker 
and Oynamit-Noble. Although two other silicon crystal-growing operations are being set up in 
Europe - one by the US concern Monaanto and the other by the Japanese firm Shin-~tsu - it is 
expected that Okmetic's tir1t production, planned for the second quarter ot 190b, will be out 
before the other two get started. 

Okmetic is supplying wafer• with special oxygen contents, with special thicknesses, and 
polished on both 1ide1 if required. I~ also intends to sell wafers with the epitaxial layer 
on them, ones prepared for dieletric isolation processing, and, perhaps, one• where the 
carbon content is controlled. ''Maybe carbon will become important," said Seppanen, "when the 
role of carbon is understood, which at the moment it isn't." Okmetic'a expertise in 
crystal-growing derive1 from 10 year1 of research and development carried out at a Helsinki 
technical unver1ity under the direction of Professor Veikko Lindoors. That research has now 
proved succe11ful to the point where coamercial exploitation ia thought likely to succeed. 

Backing the operation with 83 per cent of the $Him required capital is the Finnish 
mining company Outokumpou. Nokia is putting up the re1t. Seppanen reckons he' 11 need a 
headcount of 20 people to get to the break-even point for the operation at one million wafers 
a year. Ok.metic will produce Czochralaki wafers which are the more commonly used of the two 
different methods of growing 1ilicon crystals. The other is called Float zone. ln1.tially 
Okmetic is selling 4in. and 5in. wafers but will go to 6in. Target price for 4in. is about 
SlU and for )in., $15. (Electronics Weekly, 13 March 1985) 

lndia ponders tie-up to manufacture DG minis 

lndia 1 1 Government ia considering a deal between Oata General (DG) and an lndian company 
to build DG minicomputer• in lndia. Thia would be the second biggest such deal for l>G in 
south and east A1ia. The company has already 1igned a contract with China to open a plant 
there. Under the propo1ed deal, full computer systems and peripherals would be built by a 
company which already develops and exports 1oftware for UG. 

Several computer companie1 have been excluded from the Indian market since legislation 
waa pas1ed in the 1970s with the aim of controlling the flow of foreign currency out ot the 
country. IBM withdrew from India at the time rather than hand over a .. jority share of it1 
Indian subsidiary to Indian ownership. lCL haa remained in the country with a joint 
venture. • • • ( Comput in& n1e New1paper, 14 March 1985) 

Japan focuses on basic re1earch to close the creativity gap 

T? the Jap1ne1e, 11cientific re1earch hH always been 1omething that was easier to buy 
1broad than do at home: J1pan became a formidable industrial power by brilliantly imitating 
and refining technology that it acquired from the West. Now, however, Japanese indu1 iry 
leaders have come to the 1obering realization that licen1ing the research of other• will not 
1s1ure them a leader1hip role in advanced technologie1 in the future. As a result, they are 
launching • ma11ive effort to develop 3 high-tech re1earch base of their own. NE~ and other 
Japane1e manutac,urer1 have completed more than 2) new industrial research laboratoriea 
during the past two year1, up from ju1t one in 1982. And this year, 15 more new lab• will be 
opened. The new lab1 are tackling problems in virtually every area ot cutting-ed,e, 
high-tech ruearch. Hitachi Ltd.'a new lab, which will open in April, will look into the 
•till fir-out po11ibility of building 10-called biochipa, c~mputer circuit• made ot 
biological m.Jlecule1 in1tead of silicon chip1. And a tacility tr~t Lanon !nc. plans to open 
in April •ill concentr1te on artificial intelligence, compu~ers that 1omed1y will be able to 
mimic hU111an thought. Other companies are working in ceram1c1, robotic1, electr1cally 
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conductive plastics, adv1.nced electronic materials, and the lite sciences. 
one-tourth of the new labs are working in biotechnology. 

And nearly 

Spurring the buildup in research is the nagging fear on the part ot many Japanese 
executives that they have reached the end ot an era. there is no longer a vast reservoir ot 
technology in the U.S. and turope that they can tap. The pace of research is accelerating, 
and the turnaround time tor technology to move from the lab into commercial products is 
getting shorter than ever. At the same time, many of Japan's competitors are becoming leas 
willing to license their techn:>logy. U.S. companies "are no longer interested in stabbing 
themselves in the back by giving up their technology to Japanese competitors," observes 
William v. Rapp, commercial counselor at the U.S. t:mbassy in Tokyo. l'o wean themselves trom 
foreign technology, Japanese companies are beginning to jack up their R&O budgets. 1..aat 
year, Japan increased the money it spent on R&U by more than lOA; over the $J.4 billion the 
nation laid out in 1983. And spending for R&D is expected to rise at the same rate this 
year, topping $30 billion. "t:ven though we didn't know where we were going, we realized we 
had to hop on the bus quick," says Teruhisa Noguchi, director of Suntory Ltd.' s Institute for 
Biomedical Research. 

Also climbing on the funding bandwagon is the Japanese government, which has played a 
smaller role in paying for research than has the U.S. government. About 70% of Japanese R&D 
spending comes out of industry's pockets, while American companies pay halt the bill. But 
late last year, Japan's Ministry of International Trade 6i Industry unveiled plane for a 
$48 mil hon program to encourage joint research projects between companies. And Japan' a 
~ducation Ministry is already funding a program that allows industrial scientists and their 
academic counterparts to collaborate on government-sponsored research pro1ects. Some b4 ot 
these co-operative efforts were in 1984, and 140 more are planned for th~a year •••• 

Japan's current emphasis, as a result, is almost entirely on product-oriented applied 
research. Japan grants more patents than any other nation, but few ot them are basic - that 
is, not product-oriented. And Japan lags tar behind the U.S. in published sc1entitlc 
research. A Japanese government analysis ot scientific publications snowed that the U.S. 
published J.') times more papers in materials and surtace science, six times more in computer 
science, and five times more in life sciences. ".Lt is still a dangerous environment ror 
research in Japan," says Kazuhiro Fuchi, director ot research at the tltth generation 
project. "Japanese managers don't have patience for basic research." faced with a high-tech 
labor .;hortage, Japanese lab managers are turning to two groups that until recently were 
notably absent from Japanese laboratories: women and foreigners. Women, for example, will 
account for 101 ot the nearly 900 researchers hired this year by Toshiba Corp. to statt its 
new $88 million semiconductor lab. Japanese companies are also looking overseas in the hope 
that outsiders can help to offset the cultural problems that hinder Japanese research. 
"Technology is international, but culture is local," says NEC' s Uenohara. The number of 
foreigners working in Japanese labs is still small, however. There are just 15 foreigners on 
the research staff at Fukitsu Ltd. and only two at Toshiba - and all of them are Asians. 
Indeed, most ot the 0verseas recruiting is aimed at luring foreign-educated Japanese back 
home, while foreign nationals are hired on shJrt-term contract&, usually six months to a year. 

Even the Japanese coneideration of such unorthodox approaches is proof enough that the 
vinde of change are blowing in Japan. And eome obeerver• are convinced that the puah into 
reee .. rch is already beginning to pay otf. Toehiba, for example, ie a front-runner in the 
race to market a computer memory that can store more than 1 million bite of data on a eingle 
chip. "Ten years ago at the annual International Solid State Circuite Conference, the 
Japaneee preeented only two or three papers out of 100," eays Ma1aharu Toyama, eenior manager 
ot Toshiba' 11 lab. "At the conference in New York thie February, Japanese vi 11 present 4\1 out 
of 109 papers, and the moet intereeting ones will be Japanese." In Sendai, a small country 
town north ot Tokyo, a university-industry collaboration at Tohoku National University i• 
publiehing 50 scientific paper& a year. ln the pallt tvo years, it ha1 eeen five major 
breakthroughs in materials sciences, including tranaparent and electrically conductive 
ceramic&. "'Ihere ie no doubt in my mind that the Japaneee are doing vorld-claae research," 
says ~harles u. vraham Jr., protessor ot material• ecience at the University ot Yenneylvania, 
who is one of a group ~f foreigner& apending a year working at Tohoku. 

American observers in 'Iokyo aee the acience buildup by the Japaneee a1 both &ood and bad 
for U.S. induetry. The National Science Foundation'& Japan office acknowledaee the 
poa1ibility of benefit& from a cloaer collaboration between U.S. and Japaneee scientists but 
warna that Japan'• expan1ion will make that nation an even more vigoroua induetrial 
competitor. Ca111111nt1 the NSF'• Owene: "l wonder vheth~r we will be in a position to benetit 
from future Japaneee reeearch development& in the same way they benefited from oure." 
(8u1ine1e Week, 25 February 1985) 
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The Japane1e demonatrated continuing leader1hip in advancing VLSI technique• at the 1985 
1ympo1ium on VLSI technology. Hot-carrier phenomena emerged a• the area of greate•t intere1t 
at thi1 5th annual VLSI meeting attended by 510 expert• from around the world. Some 120 were 
fro~ out1ide Japan. Thi1 subject, which deala with the control of highly accelerated charge 
carrier•, has attracted much effort - it reduce• reliability of devices that have submicron 
feature 1izes. 

While Intel Corp and T~xas Instrwuents, Inc. described detoils of their most advanced 
processes - for lMbit DRAMS - a conference co11111ittee co-chairman admitted that the Americana 
were at least a year behind the Japanese. The Japanese also continued to expand on their 
pioneering work in device atructurea e1pecially in the areas of trench isolation and stacked 
or 3-D 1tructurea. identifying 1ome of the device degrading factor& due to auD-micron 
1tructuring ha1 it1elf been a major advancement, revealing that hot-carrier• in MOS devices 
and wearing phenomena in thin dielectric• are a1 import1nt to underatand and control as have 
been the aoft-error problem• created by Alpha-Radiation. 

So far, the research reported show• understanding of under lying physical phenomena wtuch 
allow modelling of the phenomena, and ot the re1ulting degradation ot reliability and circuit 
apeed. But the fabrication technique• proposed to eliminate the problems have not been 
proven. Degradation• of speed and reliability can generally be eliminated by reducing the U~ 
supply VQltage which induce1 them. But this voltage reduction also reduces the switching 
time a1 the device drive ia reduced. And the 1witching threshold voltage• are alao reduced, 
thua 1hrinking noi1e margin•. (Electronic• Weekly, l2 Kay 1~85) 

lriah Government to create 1upply baae 

The lri1h Goverruaent baa choaen the electronics 1ector aa the &tarting point for a 
national linkage programme which the lnduatrial Development Authority (IDA) ha1 been told to 
develop. The aim i1 to develop a aucceuful aub-aup;>ly base in order that native Iri1h 
companiu can maximiee their 1upply of raw material& and component• to multi-national& 
aetting up in the country with atate grant• through the IDA. Thia ia pert of the 
Government' 1 determination that th• electronics induetry should be well-rooted in the lri1h 
Republic to prevent pull-outl which could caute large job 101ae1. 

A new development divi1ion ha• been aet up within the IDA to implement the programme and 
Dr. Bill Ch•beu uf Molex hae bean recruited to co-ordinate the multi-national and state 
agency input to the progr...a. A apecial linkage unit ha• al10 been e1tabli1had within the 
in1titute tor induatrial re1aarch and 1tandarda to provide technical 1upport. Other state 
aaancia• are allo workina cloaaly with the IDA under Government inatruction1 •••• 
(Llectronica Weekly, l9 Hay 1985) 

Philippine chip• aoing down the 1cale 

The electronic• indu1try, contidered a bright apot in the 1~84 Philippine economy, haa 
little chance of maintaining ita rapid export irowth thia year. Llectronic• pr~duct1, mainly 
1emiconductor1, contributed almoat 25 per cent ot the Philippine export earning• laat year aa 
the industry arew dupite the 1hortage of foraian exchange to p1y tor imported componenu. 
But atter topping the list for the fourth year in a row in l'J84, 1e111iconductora tace much 
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weaker demand thia year because of a 1upply glut in Weatern aarket1. Export• of electronic• 
product1 in l9d4 reached USSl.33 billion, up by 33 per cent from the previoua year'1 US$99b 
million, preliminary data from the Mational Cen1us and Stati1tic1 Office 1how. For 198'>, 
however, semiconductor producer• expect the glut to result in alightly lower exports with the 
possibility of resuming the growth in 1986. The oversupply of the semiconductor• was traced 
to the euphoria of the world's personal computer manufacture - aaong the top custo11er1 ot the 
Philippines - who went on a buying spree in the end of 1983 thinking that their market was 
unlimited. l:tuge orders placed by personal computer aakers at the time encouraged the 
semiconductor assellblers to boost production capacities by margin• that outat·:ipped the 
demand by up to 25 per cent, says Hr. Cristino Concepcion, President and Chairman of Stanford 
Microsysteml' ;:;,.:. Thi!! market for personal computers, however, weakened and the computer 
maker a finally cancelled their orders. lie is confident, however, that the induatry can 
survive this glut as he believes other sectors of the electronics industry will take up the 
slack while the computer industry is undergoing a shake-up. 

The Philippine electronics industry predominantly labour-intensive operations of 
assembling or packaging 1emiconductors using imported conponents - has come a long way since 
the establishment of the first two electronics firms in 1969. During the boom period of the 
early 197Us, more companies were set up. Soon American companies were attracted to establiah 
operations in the country. To encourage more electronics aulti-nationala to set up in the 
Philippines, President ltarcos issued an executive order in 19d2 granting various incentives 
to 1emiconductor companies. The companies were required to finance an industry-wide training 
progr-. 

Semiconductor• have consistently been the top export product since 19dl when the 
induatry expanded fro• 3.4 per cent of total exports in 1975 to 15 per cent to become the top 
export product for the tint time. Since then, there has been no looking back for the 
industry till thia present glut. The electronics industry currently employ 5,000 workers. 
Obviously the moat glaillOrous products being turned out by tbe local industry are the memory 
chips for computers, particularly the state-of-the-art 256K chip1. A wide variety of these 
chip• are being manufactured every year for different applications. 

There is considerable excitesent in the industry over the possible expansion of 
production to upstream electronic manufacture. Some part of the industry, however, aeems to 
be unhappy over the lack of in1t1ative on the part of the government toward• such an 
integration. Kr. Vincente Chuidian, Chairun of the Asian Reliability Co. lnc., noted that 
the government policy has shifted fro• encouraging subcontracting in the 1970a to attracting 
offahore manufacturer• who can guarantee output level1. "The policy move 1hould have been to 
encourage Filipino semiconductor companies to go into vertical integration because that 
builds up your technology, it protects you from the cyclical downturns of the market and it 
earns you more value added because chip aaaembly ia the low aan in the totem pole when it 
come• to value added," say1 Chuidian. lie cites the exaaples of Taiwan, Hong Kong, South 
Korea and Singapore to strengthen his argument that upatre- integration is not all that 
di i ficult. 'fhe industry is also affected by the current economic condition prevailing in the 
country, the increasing value of the Philippine peso against the US dollar, unpredictable 
political situation and the impact of lover investment outlays made by the US electronic• 
firms on Philippine operations. (Far Eaatern Economic Review, reprinted in Asia-Pacific tech 
Monitor, January-February 19ij5) 

Republic of Korea gear• ita ahadov aaak plant 

The first operational South Korean ahadow mask producing plant marked another milestone 
in the nation'• burgeoning electronic induatry. This .. kea South Korea the fourth country in 
the world after the US, Netherland• and Japan to produce shadow maaka, a vital component ot 
the colour TV Braun tube. The Gold Star Micronic Co. which ovna the bu1ine1• ia now capable 
ot turning out b million unit• of ahadov aaaka and aave aome US$10lla which earlier vent into 
their i111portation. The plant located at Kuai Electronic lnduatrial Estate near ·raegu, is 
owned )U per cent by Gold Star. lta other owners are Saaaung ~roup, Orion Electric and two 
Japanese concerns. 

The fina has plan• to step up the plant'• production capacity to 22 million units a year 
by 1988 to meet the ~ountry'• growing deaand for shadow aaaks and save aoae US.35m in foreign 
exchange annually. ••• (Electronic• Weekly, 15 May 1985) 

Spain: 

With l January 1986 finally aettled aa the date for Spain' a entry into the EEC, the 
electronics industry ia nerving itaelf to .. et the challenge of coimon market c<>11petition. 
Among the first to com11ent publicly waa the Governaent'• director aeneral of electronics and 
informatica, Sr. Joan Maj 6, who had aoaa encouraging thing• to aay. "Spain ia joining a 
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market of 320 mi 11 ion conauaen with an annual arowth index of 12 per cent," he aaid. lie 
added ttaat there ahould also be an important reduction in production coata becauae Spain 
would now have acceaa to cheaper raw -teriala. "And the EEC ha• reaulationa about their 
origin•," he continued. "For example manutactured product• will now have to have a certain 
minimum of component a produced within the co-unity and aince Spaniah~de component a wi 11 
now come within thia category thia will clearly be an advantage to the induatry." 

Research projects like ~aprit in intormatica and Race in telecoms would alao be a aource 
of benetit. J:.very year the EE~ waa putti°' more reaourcea into this activity, while Spanish 
firms like Standard Electrica, Interaoftware and Eria, aa well aa the Autonoaoua University 
of Madrid were already subcontractor• under the Race project. ln l'Jtlb there waa t<> be an 
increase from l to 1.4 per cent in each nation' a contribution from tunda raiaed by VA'I and 
Spain would have acceas to the improved reaourcea made available. 

"But Spaniah companies will only succeed inaofar as they are prepared to meet new 
problem• with a strategy of attack," Sr. Maj6 -phasiaed. liia re-rka bad obvioualy been 
intended to counter a certain amount of peaaiai•• from the trade aaaociation ANIEL 
(Aaociaci6n Nacional de Induatria Electr6nica). A apokea-n for the aaaociation said that 
the removal of protection for the industry could have a very neaative effect. Leaders of the 
industry were worried that the need for leaialation on atandarda could not only cauae an 
invasion of products from other EEC countries but might also reault in Spain becoming a 
dustbin for their obsolete products. (Electronics Weekly, 15 Hay 1985) 

State deciaion aids Spaniah software 

Spaniah software is being helped by the Ministry of Industry's decision to define it as 
a product rather than a service. Thia givea the mainly amall firas produc ina it certain 
financial privileges in the shape of favoured access to the Industrial Credit Bank. Kuch of 
its development costs also rate for special treatment under regulation on research and 
development, while further financial meaaurea to help software growth are also under 
consideration. 

Nevertheless, according ~, n~J~, the national plan for informatics and electronics, the 
annual growth in el soft, I04tware, between 1982 and l 9tl7 will work out at JJ. l per cent, 
while el hard \fill increase by 37.) per cent over the same period. 'Ih11 is aurprising in 
view of the oft-repeated opinion that Spain' 1 be1t opportunities lie in software, not only 
becauae of the econon11c ditf icul ties in trying to match J:.urope' 1 hardware growth, but also 
because of the present tendency for the cost of Progr-ing to rise while hardware prices 
1tay steady. liowever, PEIN' 1 main indication on softvare is an .i.ncreaae in exporta to 
South America, taking full advantaae of the common language. In 1987 thia figure is expected 
to reach Pta l, 700.. by which year domestic consumption will be some Pta 3b, l0Um. 
(Electronics Weekly, 29 May 1985) 

An Italian in Singapore 

SGS Semiconductor, an Italian microchip-maker, vanu to employ as fev axpatriates aa 
po11ible at its two Singapore planta. At its nev •50. factory - the firat in Asia outlide 
Japan to de1ign as well as manufacture semiconductors - the specialised work of designing 
chip• i1 done by 12 Singaporeans led by one Italian, who plans to give way to a local within 
a year or 10. 'Ihe team wa1 part of a group of 50 people who spent a year in Italy learning 
about the de1ign and distribution of semiconductors. The four plant mana1er1, in charge of 
1,750 people, are all Singaporean•. 

The A1ian umiconductor .. rket, excluding Japau, i1 worth more than $2 billion a year 
and ii growing fa1ter than any other in the vorld. Cracking the Japanaae market ia the next 
priority in sc;s' a worldwide 1trateay. ln 1984, the firm 1old $411 of semiconductora in 
Japan. For the future, there is the China market to dream of too. The company'• chairman 
Hr. Pa1quale Pi1torio, 1ay1 that Singapore will play an increaeingly iaportant part in itl 
plarw. More than hdf of all the chips, by value, made in SliS 1 1 ei&ht factories worldwide 
are produced in Singapore. Singapore'• advanta&e• to SCiS a1 a manufacruriog centre include 
the obedience and low ab1enteei1m of it• workers. The new plant will operate for tl,lOU hours 
1 year, against ), 100 aach of si;s's two J.talian plantl. ('fhe t;conomi1t, 4 Kay l'J~)) 

UK: coaputin1 be1ond Alver 

Firm• and otficiah involved in the Alvey Pro1rai.ie are already drawin1 up a bluaprint 
for a "lixth-aeneration" version of the government aponaored computer reHarch project. What 
comes after Alvey will be di1cuued at a conference of Alvey participant• to be held at 
~dinburgh Univer1ity. The prograaae i1 due to end in 1988 and tho1e involved are keen to put 
propo1al1 before government for poet-Alvey 1upport as 1oon aa poa1ible. Thinking i1 
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divided. Some would like to aee a proaraaae deaianed to nurture the reaearch aeed• aown by 
Alvey into fl•ll blown product•. Other• feel that the proar- ahould aeek out new areaa of 
reaearch thrown up by the preaent work or area• overlooked by the oriainal proar.-. 
Notable abaenteea from Alvey'• preaent programae include aupercomputera and galliua araenide, 
a semiconductor materiai. Whatever happens. amaller firm& will lobby for laraer aranta. At 
present they get only 50 per cent of their reaearch paid for by Alvey. the same aa large 
companies. nie amall fry argue that thia make• it difficult for ~hem to participate in the 
present Alvey aet up. 

Meanwhile, the future for aome co111panie1 involved in the acheme • may lie with Japan. 
The Alvey Directorate haa aponaored a trip to Japan thi• week by five Rritiah firm• - Britiah 
Telecom, Thorn t;Hi, ICL, Syatems Deaignera and l..ogica. Technical expert• from the firaa will 
meet their opposite numbers at some of Japan'• largeat electronics coaapaniea to diacuaa the 
possibility of technical collaboration. The Alvey Directorate ha• had aeveral approachea 
about Anglo-Japanese collaboration from Japan'• Ministry of International Trade and lnduatry 
(MlTl), which runs the country's Alvey equivalent. But 10 far these overturea have met with 
a cool reception. The problem ia that the Japanese want to talk with British acadeaica 
rather than British companies. They argue that their own programme is not coaaercial becau1e 
intellectual property rights to work done by ICOT. the prime mover in Japan'• fifth 
11oeneration comouter prograime, are held by Ml'Ci rather than thoae companies who1e staff work 
at lWT. 

The Alvey Directorate prefer to keep their acadeaica utlier wrapa becauae the 
intellectual property right• to their Alvey funded work reaide with the academic•' induatrial 
partners. "We can't cooperate with Japan until we've got property rigllta orianiaed," aay1 
Brian Oakley, director of the Alvey Progr._. "n.e Japanese tend to say they are a 
non-commercial programme and that they won't cooperate with indu1triali1ta." lnduatrialiau 
on thi1 week' 1 trip, the tint of ita kind to Japan, will be apyin& out the land for 
technical get-together&. ln the main, British firma are offering software expertise in 
return for hardware know-how. ICL has already tea-d up with Fujitsu along these linea, 
buying in Japanese chip and disk technology to go with it1 own software •••• 

A report from the Lordi Select Co-ittee on the European Co-unitie1 cnt1c11ea the 
E1prit programme for infor .. tion technolo&y re1earch for its lack of coordination with 
individual national reaearch progra-• and ita failure to give smaller coapanie1 a fair 
crack of the whip. The report aay1 that no clear guideline• have emerged to prevent overlap 
between E1prit and Britain'• Alvey prograaae, and that givin& Esprit money to larae coapanie1 
"ie a poaaible miaallocation of fund•" because Europe's "big 12" electronics firms are 
"u1ually caah rich". (Thia fint appeared in New Scientist, London. 16 Hay 1985, the weekly 
review of 1cience and technology.) 

Alvey ca1h for speech recognition 

Alvey h&1 earmarked f.7.dm for tr.e development of computer& capable ot reapondin1 to 
hU111an 1peech. Last week the direct~rate announced the approval of nine projects in the Kan 
Machine Interface {P!Hl) field, in addition to the Pleeaey lar1e scale deaion1trator on machine 
a11i1ted speech tranacription (KAST), Total 1overnment funding will be i),llm, Ll.lm of which 
haa already been allocated to l'tAST. 'Che projects include tour on automatic speech 
recognition, one on 1peech 1ynthe1ia, one on basic algorithms and three on feature 
extraction. The biggeat slice• of vovernment money go to G~c. Ple1aey, University ~olleae, 
London, Imperial Colle&e and Leeds University who win f.l.33m for their work on speech 
interface and phonetic algorithm, and to Britieh Telecom, .L.oaica and l.:aabrid&• Univeraity 
with f.l.2m funding for the development of a voice operated inquiry ay1te11 (VODlS). 

Whereaa many of the projecu are baaed on lona-term re1earch feeding into the lar1e 
1cale demonstrator, VODlS ie expected to be co .. ercially lucrative fairly soon, The initial 
1yatem will take the form of 1 speaker independent train ti .. table inquiry service, operatina 
over BT'• private 1witched network. The moat controversial of the projects aiaa to develop 
Chineee lanauage 1yntheaia and recoanition in an effort to beat the Japanese to a potentially 
t.uge market. n.e work, funded to the tune of 1.99,000 i1 headed up by Sindex Speech 
Technology which ie already marketing a keyboard input Chinese word processor. 

nie current device uaea a typed-in repreaentation of the lan1ua1e to &et out Qiine1e 
script, but Sinde~ consultant, Paul n.oapaon, clai .. that the ..... software could be uaed for 
voL;e< inp1 ~. Besides the coaaercial pouibi\itiea, the ay1tem i1 expected to act aa a teat 
bed for the English langua1e 1yatem. With only 40 1yllablea in all, he pointed out, Chinese 
ia a aood experimental basis for other lanaua&•· The directorate is allo due to appruve 
three more proJeCtl ir. the Httl field, two of which will concentrate the development of 
1tand1rd1 in apeech input/output and on developina way• in which uaere can a••••• the 
potential of various ay1tem1. (~lectronica Weekly, ~~ Kay l~ij~) 
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UK: chip probleas cast a shadow over lnmoa 

lnmos again aeema to be heading into problems follcwin' announcements ot ataf f lay-otfa 
and troubles with its Transputer microprocessor. ln Karch, lnmoa had to sack 8b workers at 
its US factory and cut the hours ot its UK workforce by a t1tth aa buaineaa dropped into the 
red. A week later, lnmoa revealed to a user group meeting that it was having problems 
squeezing memory onto its unique parallel-processing chip, the Transputer, and that the part 
was unlikely to be generally available until next year. ttowever, lnmo1 ha1 'rown used to 
unflattering headlines in the six year• since it was set up with aid tram the l..abour 
wvernment then in power. lnmoa suffered public criticism over the political nature of itit 
founding and over its unwillingness to open factories in areas of high unemployment. lt was 
also hit by a lot of in-fighting within the UK electronic• industry. The company's latest 
problems of staff la1-offs and short time working are a result of an industry-wide slump in 
demand which is hitting memory chip makers like lnmos particularly hard. The company is 
losing money at the minute but could boun-:e back into profit equally quickly when the 
expected turnaround arrives thi• summer. 

The continuing delays to the prestigious Transputer project could be more serious for 
the long term futur~ of lnmos, however. The Transputer is the brainchild of lann Barron, one 
of the three co-founders of lnmos. Barron wanted to bring advanced ideas for concurrent 
progra11111ing down to chip level. The Transputer will be able to break up a task to process 
several parts at the same time. Barron was originally optimistic about having the first of a 
family of Transputers out on sale by 1984. But that date has slipped forward to late this 
year for samples and 198b for useable quantities. Some of the delay has been blamed on the 
success of lnmoa's high speed memory chips. A huge rise in US sales last year meant lnmoa's 
production lines were at full stretch trying to meet the demand and work on the Transputer 
was pushed aside. 

But Peter Cavill, lnmoa director of microcomputer products, revealed at a recent meeting 
of uaera of the Transputer software language, Occam, that there have been technical hitches 
too. Cavill 1aid that the development team has had trouble squeezing memory circuits onto 
the Transputer and the first product will have to be a compromi1e. 

lnmoa rad been promising that the first Transputer would be the flagship 111:. £444 - a 
32-bit machine that can run at 10 million instructions per second with 4 Kbytea of on-chip 
memory. Cavill said that the Transputer which lnmos will be sampling in the autumn will have 
only 2 Kbytea of memory and customers will have to wait until perhaps the first quarter of 
l91jb for samples of the 4 Kbyte IMS '£424. 

A lot of people have been waiting patiently to get their hands on Tranaputera and at 
least three university teams want them as the building blocks for fifth generation computer 
projects. This view was echoed by industry analyst, Jim Beveridge, of Dataqueat, who said; 
"Among the people I've spoken to, the Transputer has a good re put at ion and is eagerly 
awaited - especially by signal procei.aing people. It's a huge chip and for that reason 
people aren't surprised to hear of delays; problems have got to be expected, Even 2 Kbytea 
of memory will be a lot more memory than there ia on standard microproceaaora ao it'• a big 
job lnmoa is trying to do," he said. "The problem for lnmos is seeking a marketing window 
and it has to get some sort of product on the market soon before interest dies or someone 
else comes out with a similar chip," he added. "It' a more important that 1111110• get a 
something out rather than holding back until the original design ia working," continued 
Beveridge. There is also inten1e interest in the chip from military and conauaer product 
designers who see the Tran1puter as a valuable tool for digital 1ignal proceaaing 
application1. 

Dr. Chris Jea1hope, ot Southampton University, ia wa1t1ng for Tran1putera to prove the 
design of a supercomputer-like Reconfigurable Transputer Array machine which ia at the moment 
under development. He said that while it ia di1appointing that the firat Tranaputer will 
only have half the promised me111ory, he believes he can ma~e do with the chip. Jesahope 
said; "Obv1oualy if people were expecting the full 4 Kbytes of memory, then it could upset 
their de1ig111. But l think moat peopl~ would lika to have something to work with 1ooner 
rather than wait for a long time tor the fully specified part," ne cownted. (l;omputin& '!he 
Newspaper, 11 April 1985) 

Scotland: Very Large Scale Integration 

A _1ew breed of electronic• engineer is growing out ot the Scottish electronic industry'• 
orientation towards Very Large Scale Integration. The big names in the world semi-conductor 
market are in Scotland: Motorola, National Semiconductor, General InatrUMnt and Nt-;C of 
Japan. liughea Kicroelectronica and Burr Brown are also in the field of wafer fabrication. 
According to the Scottish Development Agency, nearly $4UUm will have been spent on developin, 
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Scotland's fabrication base by 198&. Thia area employs 4,500 people out of the 42,000 in 
Scottish electronic&. 

But semi-conductors present a problem. The sector is in the words of the trade, too 
much of a mono-culture. There is a lot of manufacturing and too little design work. Nearly 
80 per cent of UK integrated circuit output is from Scotland. An impressive figure, but if 
the industry ia to really make its mark, more work is needed in the design and application 
areas for the industry, the planner• say. 

S igna ot change have emerged however, and the much-awaited specialised engineer has 
arrived on the scene. "We are trying to change a mono-culture into a multi-culture," says 
one of them, Dr. John IJrey, managing director of Edinburgh-baaed Lattic Logic. lhe company, 
formed in 198.l, developed the world'• first silicon compiler, a system which converts a 
function worked out in terms of random logic into the patterns for producing integrated 
circuit&. Five companies have followed Lattic into thia field - all of them in the U.S. The 
company is small, with a turnover of about t:500,000 a year and has produced a nwaber ot 
software programmes for use by semi-conductor manufacturers or other equipmE:nt manutacturera. 

The custom chip, known as Applications Specific ~hips lA:>l~) spurred Woltaon 
Microelectronic• to move out of Edinburgh Univeraity this year to go fully c~ercial. 

Wolfson, under Dr. David Milne, ita managing director, ofter& micro-chip consultancy, 
contract development and plans to handle everything from design to sales for cuatomera 
seeking relatively small volumes of specialised integrated circuits. Wolfson'• future ia 
based on projection that the special chip ia expected to form one third of the market this 
year and up to 50 per cent by 1990 as the range of electronics and applications continues to 
spread. Wolfson retain• it• contact• with the microelectronic• research facilitiea of 
Edinburgh University, although it ia independent. Milne feels that whatever the vagariea of 
the semiconductor aalea in the U.S., the mark.et in the reat of the world will continue to 
grow "with varying degreH of dyn-iam." (Financial Timea, l Karch 1985) 

USA; inve1ting in high technoloay research 

Research and development is the life-blood of high technology companies. Without it 
they wither and die within but a few short yeara. Unless a high technology firm can apend an 
average 71 or more of its revenues on R&D it will have a very hard time keeping up with the 
rapid pace of innovation. In aome high technolo3y sectora such as integrated circuit• the 
ratio is even higher. What's more the amount of funding required to perform R&D on 
increasingly complex microchip•, syatems and aoftware ia escalating rapidly and only the 
largeat corporations can afford to engage in sufficiently thorough R&D programs. Even ll»l, 
which ia estimated to have apent about SJ billion on R&D during 1983, ia probably beginning 
to realiae that it may be impossible to continue thia level ot KIW expenditure indefinitely. 
Since IBM apenda more on hijlh-technology ll&D than moat major competitors coabined any 
aiv•jown in ita spending will mean new uncontested market opportunities tor ita competitors. 
On the other hand the coat of advanced &'1> ia becoming ao high that few if any ot the 
competitora could afford it even if they could peer through lBK' a traditional secrecy to 
identify the opportunities. 

Aa a result the scene ia ret tor turther growth and proliferation ot high technology ll.U 
Limited Partnerahipa (LP' a). 'rheae are apec ia liaed bveatment vehic lee for funding raaearch 
and development tor specific high technology programs without straining the reaourcea ot the 
corporation• that will benefit from the re1ult1. Although relatively costly, an Lf tran1fera 
financial risk to a general partner and does not affect the profitability of its parent. 
Typically a high-tech R&D LP offera a tax shelter to wealthy individuals and institutional 
investors who are prepared to finance one or more specific il&D projects over a number of 
years. lnve1tor1 can of feet up to 100% of their contribution against tax on other incoaa and 
are later rewarded thcough royalties on new projects which are taxed at the 20l capital gaina 
rates, or through convereion into company aharea at an effective price con1iderably lower 
than the going market rates. (Electronic• ileport, llreland)) 

Survey of microprocea1or1 in uae in USSR 

Paul Snell haa carried out an extensive aurvey of USSR microprocessor technolOJY• His 
main source• were the USSR technical journ~la listed below the table (Fia. 8), Snell points 
out that when the survey was carried out only journals u~ to the and of 1982 were available 
and only 8-bit and lb-bit chips were mentioned. 

USSi literature mention• four main families of microcoaputera. The ~lektronika-bO (b) 
ia a lb-bit aachine intended tor production control and data proceasina• lt can be 
progumud in Buie or i'ortran and ueea l581 and KSJb chip•. The IHaktronika-li!> ( b), ( 7), 
has tive basic models u1ina aainly the K~Jb chips but with one aodel uaina the K5~b single 
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chip cpu. The lUektronika MT (6) uaea -inly the K)87 cmoa chip aeriea. But the 1n-11u-u1 
uaea the KltiUlVt::l aingle chip aicroco11puter deaigned by the Central Scient1tic keaearch 
lnatitute. There ia alao -ntion of the SKlllOO aicro. a recent addition to the SM minis 
compatible with the PDPll. (ComputiO¥ 'Che Newapaper. :lll 1tarch 1911'.>) 
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Zimbabwe eyea dp to help ahake off third world i-ae 

Zi~babwe ia trying to ahake off ita Third World i-ge by uaing coaputera in the run<Jp 
to ita firat election• under black aajority rule. Ziababwe haa the aecond largeat economy in 
Africa and ia arowing at a ataggering rate, but circuaatancea have conapired to leave it 
almoat totally without coaputera. All thia ia about to change with foreign exchange 
restrictions being relaxed for c011putera atad a -jor drive to train the local population to 
write aoftware. 

Computers in Ziababwe have been in auapended ani-tion for almoat 20 yeara. When 
Ian Smith ude the Unilateral Declaration of Independence (UDI) in 1965 it effectively cut 
ll.hodeaia off fro11 the reet of the world. A fe11 bureau aervicea uaing H«.;K and l«.;J.. l9UU 
machine• had been aet up before UDI and theae ware deatined to be the country'• only co•puter 
reaource for the next 15 yeara. tnternational trade aanctiona &topped all legiti-te 
computer exporta. llleaal trade vaa alao reatricted by the ahortaae of (oreian exchange. 
Any apare money waa reaerved for black market oil and weapon i11porta needed to auata1n the 
war againat black liberation aoveaenta. 

Hot auch hu changed aince independence in l 911U, The ltugabe ~overruaent baa uapoaed 
draatic foreign exch1.nge controla to atop inveat .. nt, principally to South Africa, tloodina 
out ot the country. The conaequence baa been that co11paniea in Ziababwe cannot buy coaputera 
unleaa they have an overaeaa parent willing to donate aome foreign currency. A tew have been 
able to &et torei&n exchange allocations to buy equi~nl but until recently thi1 haa been on 
a ••all acale. 

One third of Ziababve' 1 foreian exch :~P. · ·"• from tobacco export a and io i:ecent yeara 
the world aarket ha• been in decline. Su .. _.·' .. pricea have ltarted riaina and production 
haa gone up after the end cf a three-year drouaht which aeana the country ia aet for a aaall 
foreian uchange booa. The Gover ... nt baa already 1aid it bu 11200 •i 11 ion 11ore than it 
expected - a proportion of which will 10 to buyina co11puter1. The laaerva Bank of Ziababwe 
ha1 already 1et up a 1pacial c~ittaa daalina with application• for foreian exchanae to buy 
computer a. 
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The bigge•t problem i• •oftware, which 
re•ource• and cannot be maintained locally. 
Prograaaers on •hort-term contract• froa the 
expensive option as they will only work in 
another drain on foreign exch&nge. 

can prove a conetant drain on foreign exchange 
The ehortage of ekilled progr .-ra i• acute. 

UK have been brought in but they have proved an 
2.iababwe if they can repatriate their 1aving1 1 

lCI.. is by far the largeet computer company in 2.imbabwe. lt has decided to tackle the 
software •hortage with a aajor training prograame for local•. .l..ocal companie• can •end their 
statf to lCI.. to be trained •• progr-er• and pay for the coursea entirely in local 
currency. The main benefit to lCL i1 the 10-called 'rever•e ra&or blade principle'. lf 
there is a vast pool of people who can write aoftware for lCL machine•, the company •ill have 
an unbeatable edge in selling hardware. Unfortunately for ICL, prof it• cannot be fully 
repatriated but a large pool ot profit can be accumulated to take advantage ot any relaxation 
ot exchange controls. lt will aleo have plenty of capital to inve1Jt locally to combat the 
threat ot other large manufacturers wanting to take advantage ot Zimbabwe'• opportunity. ll!ll 
is rumoured to be negotiating with the Government to enter the market soon. 

The next largest company is C.F. lulley which is an off•hoot trom IcL. Oigital 
Equipment is represented by distributor Protea which ia aiming mainly at the growing banking 
and corporate office market. Perkin-Elmer, Wang, Al:'[ and NCll are alao repre•ented by local 
~i•tributor• and a• yet most are on a •mall •cale. 

The Government has shown it• coaaitment to u•ing computer• by ueing a -chine to 
co-ordinate the electoral register. Zimbabwe ia probably the only country in black Africa 
which hae the potential to be a market for the weatern computer induatry. (Computina Th~ 
Newspaper, 28 February 1985) 

STANDARDIZATION AND LEGISLATION 

UN l;o111111ission on Trade Law adopt• a.,Jel law on international co .. ercial arbitration 
(Reco111111endation• to Government• to review leaal rule• affecting u1e of computer record1) 

The United Nations Co111111ission on International Trade Law (UNClTRAL} adopted a model law 
on international c0111111ercial arbitration that could prove as significant for business 
relations and the law and practice of international coaaerce a1 the Co11111ission's earlier wock 
on arbitration rules. For developed countrie1 it will be a valuable stimulus to reappraise 
their existing law and arbitration practices. For countrie1 that have not yet worked out a 
comprehensive syst .. _ of their own, the law and its associated coaoentaries will torm a 
valuable basis for legislation. At the conclusion ot its eighteenth seesion, which lasted 
three weeks and attracted legal experts representing 7l countries and international 
organizations, the Co111111ission also made several rec0111111endations to Governments to review 
legal obstacles to tne use of automatic data processing, and it received the completed draft 
of a legal guide on electronic funds transfers. 

The use of automatic data processing (ADP) i1 becoming f iraly established in many phases 
of domestic and international trade. Legal rules, however, are often based on pre-ADP (paper
based) ways ot documenting these activitiea and may thus create obstacle• to the uae of ADP -
for example by leading to legal inaecurity or by impeding iu efficient u1e where it would 
otherwise be justified. UNCI'!RAL consider• that, because development of internationel trade 
has not noticeably suffered de1pite 1ub1tantial differences in the rule• of evidence a1 they 
apply to paper-based sy1tems of documentation, there is no need to unify the rules of 
evidence regarding use of computer records. Neverthelees it also consider• that there i• a 
need to adapt existing legal rules to the developments in the use of ADP, at the aaae time 
providing the 1ame or better legal security as paper-ba1ed documentation. 

The Comiaission therefore recoaaended four things to Governments: to review the legal 
rule• affecting the use of computer records a• evidence; to review legal requirements that 
certain trade transactions or trade-related document• be in writing,· to review lagal 
requirements of hand-written signature or other paper-based aethod of authentication; and to 
review legal requirements that documents submitted to Government• be in writing and aanually 
11,ned. International organization• elaborating legal texts related to trade were 1iailarly 
cecomaended to consider llOdifying existing legal texts in line witn the1e provisions, 
(United Nation• lnfon1ation Service, 21 June 198)) 

lSO, I£~ Join tor lt action 

'Ihe lnternational Standards or,anisation and the lnternational r.lectrotechnical 
Co1111i1sion are to Join forces on a "total action" in inforaation technology 1tandarda, lbe 
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reco.maendatione of an 18-month etudy urging tne two to pool their eftorts in the information 
proceesing arena will be ~onsidered by the IE~ and the ISU. ~ut in anticipation ot approval 
by both eidee a coaaittee of experts hes already been eetablished to set down the boundariee 
of activity of the joint venture and to work out a framework under which it can produce the 
neceesary standards ae quickly as possible. 

The Coaaittee, due to meet for the first time in Geneva this July, ie headed up by IBM'• 
Director for Standards and Data Security, John Rankine, and include• member• from the 
International Teleco111111unications Union, the European Computer Manufacturer• Association, 
Siemens, Bull and ICL. Dr. Lawrence Eicher, Assistant Secretary General of the ISO; "The 
idea is to put the ISO and IEC work in one basket under a coaaon planning and processing 
1yatem. It will also make it easier to co-ordinate our activities with goverruaental 
standards work on the International Teleco111111unications Union aide." 

One of the initial ta1ks will be the rapid completion of the seven-layer Open Systems 
Interconnect model for cOflllllunication between different information processing systems. 
Eicher pointed out that while the ISO' s TC97 coaaittee has, for some years, been involved in 
the intormation proceaaing aide, the emphasis of the IEC (the oldest international standards 
organisation) has traditionally been on the hardware side. With the much-talked about 
merging of all the different aspects of the industry, he pointed out, a merging of the two 
interests aeeaa. the only sensible way forward. (Electronics Weekly, 29 May 1985) 

International alandardizina bodies 

The Directory of international standardizing bodies has Just been reissued in its tourth 
edition. Internationally, ISO and lEC are the only organizations specializing in 
standardization. ::.n addition, however, several other international organizations publuh 
standards-type documents in their specific fields, The purpose ot thia l.lirectory ia to give 
systematized inforaa.tion on international organizations whose principal activity is not 
standardization but which nevertheless deal with standardization aspects and conaequently may 
be 1een as a complement to lSO/ IEC technical work. 'Che IJirectory gives details, where 
pouible, of legal status, membership, field of interest and activities. The activities of 
each body in the field of standardization are stated separately - &tarting year, 1ubaidiary 
bodies concerned, subject fields of standardization, liaisons with ISO, type and legal status 
of the documents established by each body. (ISO Bulletin, June 1985) 

TC 97; Information proceaaing ayatema 

This field is obviously among the moat rapidly expanding in the whole ISO programme. At 
a meeting in Paris a aub-coaaittee engaged in projects for information retrieval, transfer 
and management for Open Systems Interconnection had over fifty individual technical document• 
to be progressed. These projects related to computer graphics, operating systems co111111and and 
response language, databa1e languages, Open Systems Interconnection architecture and 

management and etandarda concerning protocols within OSI. (ISO Bulletin, April 1985) 

US chip standard looks set 

The big US semiconductor companies have thrown their weight behind a standard chip 
design format to bring order to the semicuatom market. The standard, electronic desigu 
interchange format (edit), is now ready for official launch and will 1implity the deugn ot 
gate arrays, standard cells and other semi-customised chips. t:dit is baaed on ideas 
pioneered by Texas InatrU1Dent deaiiinera at Bedford in the UK during the l~7us. !'hey 
developed standard interfaces tor in-house work so chip designs could be portable aero•• the 
many ditterent computer• used. ln l~dJ, the maJor US chip makers decided a similar standard 
was needed by the semicuatom market so deaian work could be independent of work 1tation and 
eupplier. 'Cwo ot the biggest work station makera, Daisy Systems and Mentor "raphics, Joined 
chip makers, Texaa, Motorola and National Semiconductor, in setting up the t:dif 1tandard1 
coaaittee. (Computing, 21 February 19~5) 

Joint ventures to urae ai standards 

Two initiatives are underway for the standardisation of artificial intelliaence (ai) 
languages althouah comprehen1ive standards are not expected for several years. A number of 
us vendors, includina Taxaa Instrument• and Di&ital Equipment (Ot;C), are reported to be 
collaborating to e1tablish Common Lisp as the standard version of the Lisp language. 

Meanwhile, in the UK the British Standards Institute is forming a group that will 
inveatiaate standardising the rival proara ... ing language Prolog. John Rance, general manager 
of Racal-Norak, a joi'!!'L venture between Racal and Norsk Data set up a year ago to develop ai 
too 11, said; "The complex it iea of the languages means that it is far too early for American 
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National Standards Institute standard a to emerge". 
happen fer "several year a". 

Rance predicted that this would not 

In the US Texas instrument• introduced th~ .xplorer, a Common Lisp-baaed symbolic 
processing machine for developing ai applications, at the end of last year. The Explorer ia 
due to receive its UK launch in the second quarter of 198). Dr:C also brought out its first 
ai tools last year, including a Co111111on Lisp compiler, for the VAX computers. Rance said that 
Racal-Nor5k 1 which has just sold its first Lisp-based Knowledge Processors, is working on a 
Prolog-microcoded machine, to be available later this year. (l:omputing lhe Newspaper, 
24 January 198)) 

Lawyer to discuss US Software Protection Law 

The Institution of i::lectrical t:ngineers held a meeting entitled 'llata and Software 
Protection: an American perspective'. Michael D. Scott, an American Attorney specialising 
in computer law discussed this issue. 

Various legal devices offer some degree of protection to data and software; for 
example, patents, copyrights, trade secrets and confidentiality. None is generally accepted 
as being totally adequate, and yet the importance of protection is undisputed, particularly 
with the growing use of personal computers. In the United States, the tradition of more 
frequent use of litigation has produced a large number of court decisions and a numl>er of 
these have been followed in other co111111on-law countries, notably Australia and Canada. 

Mr. Scott, as well as being a practiaing lawyer, has written extensively in thi1 field 
and is the ,'ubliaher of 'The Computer/Law Journal' and 'Software Protection' in the US. 
(Computing, 23 February 1985) 

Computer copyright 

Software firms are claiming victory in a campaign for amendments to the Copyright 
(Computer Software) Amendment Bill. The bill will for the first time protect computer 
programs in Britain. The Federation Against Software Theft, an industry pressure group, says 
it has persuaded the bill's parliamentary sponsors to insert a clause making it clear that a 
program becomes copyright as soon as a progr811111er'a fingers hit the keyboard. it does not 
even have to be put onto disk or other method of storage. One other peculiarity of the bill 
is that it contains no detinition of what a computer program is. r:arlier versions ot the 
bill did contain a definition, but this haa been cut out to prevent it from being made 
obsolete by changes in tf!chnology. ('Ibis tirat appeared in New Scientist, London, 
9 May 1985, the weekly review of science and technology) 

SOCIO-ECONOMIC IMPLICATIONS 

The follwing two article1 Hem to present contradictory opinions but are in reality 
complementary. While both papers were written at approximately the same time, early in 1984, 
their authors come from different schools of thought. Dr. Ponnamperuma advocate1 that the 
impact of information, disseminated by advanced comaunication technologies, ia par...aunt for 
developing countries and 1upporta the concept of the barefoot microchip; Prof. Skolimovaki 
diacuaaea the problems of an information society which, in hia opinion, neglects the 
qualitative aspect over th~ quantitative collection of information which may lead to 
ency~lopaedic knowledge, but does not foster judgement, wisdom or enlightenment. Our readers 
may want to draw their own conclusions. 

Basic Science and the Developing World 

by Dr. Cyril Ponnamper1111A* 

The very concept of a centre for advanced technology, named after the moat imaainative 
1c1ence writer and f1.;turiat, Arthur C, Clarke,** who reaidea in Sri Lanka, in whar. aay 
perhapa be deacibed as a technologically primitive society, supported extensively and 

* Dr. Lyril Ponnamperuma i• the Director, Laboratory ot Chemical ~volution, University 
of ttaryland, U.S.A. and Special Adviaor for Science to the Pre1ident ot Sri wnka. Thia 
paper waa pre1ented at the Symposium on "Technoloay tor llevelopment", l 'l April l 'lo4, lokyo. 

** Arthur Clarke Centre for Advanced Technology, Sri Lanka. 
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enthuaiutically applauded by many learned organization• around the world, i1 a forceful 
te1timony to the importance of 1cience at it1 very f rontier1 of knowledge in the developing 
world. The establishment of an institute of fund-ental studies in Sri Lanka in the hope 
that, eventually, 1uch an organization would take it1 place among premier world intellectual 
centres such as the Weizmann Institute in hrael, the Tata Institute of Funcl-ental Re1earch 
in India, the Max Planck Institute in Germany, to namE a few, is not 1imply a mere dream. 

A despondent scientist once wrote about his own country: "We 1ee our 1cience in the 
aspect beat titted to make us contemplate the past with humility and the future with 
despair". lie was then describing his own country where over a period ot 17 years, only 
22 doctorates in ihyaica would be awarded. It waa almost prototypical picture ot acientitic 
underdevelopment. Yet, he was describing the United States of America in the year 1~7b. But 
he saw hope in the army of phyaiciata who were just about to be trained. tti1tory, ot course, 
need not repeat itself. Iimea have changed and tew analogies can be drawn between the United 
States ot a coentury ago, contronting a superior t:urope, and moat ot the lhird World of today 
where the ratio of population to resources is entirely ditferent. ¥'et the case cited by 
Robert 1'.argon is pertinent. Science will grow, once a local acientitic co-unity has put 
down its roots. Thia is at the quintessence of our thesis on science and technology tranater 
for development. l am also reminded of the physicist, Profea1or Cecil Powell, ar3uing in the 
early 1950s for the support of basic research in ~urope. At that time, the United States was 
vigorously moving into the field of high energy eleaentary particles. t:uropean phyaiciatl 
were trying to obtain support for a ea-on European Accelerator which, today, exists as 
C.E.R.N. "In the long run", wrote Profeaaor Powell, "it is moat painful ~nd very expen1ive 
to have only a derivative culture and not one's own, with all that is iaplied in independence 
in thought, self-confidence, and technical mastery. lf we left the developaent of science in 
the world to the free play of economic factors alone, there would inevitably result a moat 
undesirable concentration of science and scientists in too few centres, those rich in 1cience 
become richer, and tho1e poor, relatively poorer." Thia wa1 the picture in the early 50s 
with the United States now far ahead of the European cOlllllunity. The disparity that exiat1 i1 
infinitely greater between the developed and the developing countries. 

As a point of comparison, we have started off with the United States ver1ua Europe in 
1876, and Europe ver1u1 the United States in 1950. Yet science wa1 not always raised a1 an 
important factor in development. Soon after the Second World War, when the United Natio~• 
Organization was going to supersede the League of Nation1, the 1.eague'a lnternatich.i 
institute of Intellectual Co-operation wanted to find a succe11or to their eftort1. The 
conference of allied ministers of education had proposed a UNEUJ, a United Nations 
t:ducational and \,;ultural Organization - there was no "s" in it. lt was only in response to 
pressure from acienti1t1, particularly in the United ~ingdom, to rectify such an 011ia1ion 
that an "s" tor Science was introduced to make it the United Nations t.ducational, Scientltic 
and Lultural Organization. Aa one might have expected, Julian HuXley, the hrat 
Oirector-1..eneral ot UN&i.S\,;O, made up tor any previous he1itation. tie quickly harneaaed the 
resources of 1cience. UNt:SU) put down roots into a growing world scientitic c~unity and 
began to promote the growth ot science and development among the poorer nations ot the world. 

The spectacular achievement• ot science and technology such as landing a man on the moon 
or understanding the ba1ic processes ot life itself, have given us perhap1 a feelina of utter 
confidence in ecience. There ha1 been a rising expectation all the world over and a feelin& 
of euphoria that 1cience might produce the utopia of the next decade or at leaet ot the next 
century. le i• a hope that has been mounting hiah -ona the develop in& nations. We must 
however realize that science is no magic wand to wave over a poor country to aake it a rich 
one. Science i1 neceasary, but the proceaa ot implantation has to be different. lt ha1 to 
be a long and protracted march. The acience must become part of the very fiber of life. 

Science and technology are indeed an eaaential part of development. It has been Hid 
that one does not apply one'• lungs to reapirat ion, or one' a heart to the circulation of 
blood, nor one's legs to walking. If we regard science and technology as a crutch, it will, 
at beat, provide a halting gait. If we regard them as a tran1planted heart, they will sooner 
or later be rejected by the receiver. Science and technolo&y has to be baaed on an 
understanding. lt cannot be imported, nor regarded as an external entity. lt ha1 to be an 
integral part of the activities of a nation. 

By way ot an example we might cite the case ot lndia. 'l'he toun<1ing ot the 1ata 
Institute of Fundamental Research in India in 194~ began a long history of develop .. nt. from 
the Tata Institute to the ll'J.'1 to the Indian Atomic Energy Programme and the J.ndun ::tpace 
l'rogruae, we eee a continuity. A miracle has been witnessed in a developina nation where 
1cience and technolo&y ha1 reached a level comparable to that ot the more advanced nation• ot 
the world and where the benefits to mankind have been staggering. J.ndia is ael1-1uthcient 
in food; the agricultural reeulta ot the ~reen Kevolution have brought it to a point where 
the wheat field1 ot the Punjab reaemble tho1e ot Kan1aa •••• 
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We are today at a point where, ironically, the on\y chance ot survival tor a developini 
society may be the uae ot the moat advanced technology. Like Alice in wonderland, who had to 
keep running faster to stay in the same place, the developing countries have to JWllP forward 
in order to keep up with the advanced world. We have seen the process ot leaptro~ging taking 
place in many instaices. Nations have bypassed the railroid and have gone directly from the 
bullock cart to the airplane. Vikram :iarabhai, one of the pioneers ot the lndian Space 
programme, stressed the importance of leapfrogging obsolescent technologies and, in some 
cases, going straight to the advanced ones. ln a celebrated speech betore the first UN 
~onference on Space in 1968, he said; "A developing nation following a step by step approach 
towards progress is landed with units of small size which do not permit the economic 
deployment of new technologies. Through undertaking ventures of uneconomic size, with 
obsolete technologies, the race with advanced nations is lost before it is started ••• 
develop1ng nations have indeed an advantage through not having an existing major 
investment in older technology." 

Nowhere is the iqiact seen as greatly as in the field of communication. The 
opportunities tor development and the impact of information is paramount in this field. To 
many poor countries, satellites, paradoxical as it may sound, have become essential. 
Satellites will make it unneceaaary to build the elaborate and expensive ground systems, 
required in the past. lndeed, to the developing world, satellites could be a matter of life 
and death. Unless major inveatmenta are made in Space, millions are going to die or eke out 
miserable lives, according to Arthur ~. ~larke. Most ot these million& will be in the Third 
World. Let me explain this paradox. Becauae the first ~sat& were small and feeble, it was 
necessary to build huge, multi-million ground stations with dishes JU metres across. lhat 
situation is changing with explosive speed. how that there are larger and more powertul 
satellites, ground stations can be much amaller and cheaper. As a matter of tact, all over 
tt>e United States we see roofs of house& sprouting J-metre dishes picking up scores ot 
prograumes from the communication satellites hovering in the aky. Soon these dishes will be 
less than one metre in diameter. lt means that, eventually, a tew large satellites can 
provide any type ot service with telephone, telex, television, data computing facilities at a 
low per capita cost to almost every member of the human race. lhe telephone, like the 
transistor radio, may be considered the birthright of every human being. 

The concept of the barefoot microchip being introduced to the village directly is a 
powerful one. What the electric bulb was a hundred years ago, the microchip is today. Would 
anyone deny the benefit of the bulb to those who ait in darknesa1 Could we not say the same 
ot the microchip in the case oi those who sit in the darkness of ignorance? Jean-Jacques 
Servan-Schreiber, in his book "The World Challenge", suggests a glob&! effort that combines 
the financial resources ot oil-exporting countries and the technological expertise of Japan 
and the US to mount a microelectronics-led aaaault on world poverty. The l>overnment of 
France has recently announced the establishment of a new world centre tor microcomputer 
sc1ence and human resources. A team of at least a hundred of the world'a top experts and 
social scientists will create a aeries of pilot computer assisted education projects de1igned 
for use in developing countries. The concept of the electronic tutor ia at hand. Perhapa 
the impact will be as great, or even greater than the invention ot printing. A whole library 
can be held in the palm of one's hand. These electronic book• will speak, or teach, a 
foreign language. 'lhey have plugged-in progra111Des that will provide tuition in any aubJect. 
'£hey will be able to work 24 hours a day. Of courae, no machine can replace a good human 
teacher, but no country ever has enough of these. When electronic teachera are available, 
they will be in the millions. electronics tutor& will coat no more than the pocket 
calculator ot today. Solar powered, they would need no batteries. !:'roper ly designed, they 
would probably never wear out. l'heir coat would be negligible and even the poorest countnea 
could attord them. we are thus on the verge ot a revolution which will be e~ineered to uae 
the availability of information and information proceaaing. 

As an example of a succesa story, we might turn to the indian experiment, s 1'£1:. \the 
Satellite lnatructional lelevision experiment). The cnallenge to lndia waa to devise a 
system which would quickly provide the coverage ot rural areaa. A1 a result ot an early 
experiment with do villages around New Delhi, the development potential ot TV wa1 clearly 
establuhed. Traditional expansion ot ·rv involved beginning in urban areas and slowly moving 
outwards to the rural areae. Thu is described as trickle down approach, where the moat 
deprived receive the benefit& la1t. Such a model i1 contrary to the aapirations and need• ot 
a developing 1ociety. The myth of the trickle down theory in televi1ion waa deatroyed by the 
availability of 1atellite technology. The leapfrogging method avoided the intermediate 
steps, provided coverage at one stroke to the remotest village. The Satellite ln1tructional 
Televiaion Experiment which ha1 been deacribed a1 the largeat coaaunication experiment ever 
undertaken involved direct broadca1t to 2,400 village•. Some of theae village• were 
literally litted from the Dark Agu into the twenty-fiut century. lt wu a phenomenal 
aucceu. Thi• monumental undertaking could be a model for the application of educational 
televuion via satellite to the reat ot the developing world. lt wu interuting to note 
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that in most of these instances, instructional television programmes are preferred to pure 
entertainment. The villages were hungry for information. 

A tew definite conclusions can be drawn from this. ~mmunications can play a definite 
role in accelerating economic development in promoting the social image in education and 
improving the quality of lite of the masses. Appropriate technology tor a developin11. nation 
in this instar.ce may turn out to be the most sopllisticated satellite technology. 

ln the field ot agriculture and the life sciences, molecular biology is giving rise to a 
major revolution. '!he 11.ene revolution is tast overtaking the green revolution. 1,;ontrary to 
our previous beiiefs, Hother Nature is often wanton and wastetul. Under the broad rubric ot 
biotechnology, new ettorts are being made in gene splicing, tissue culture, cell 
hybridization, etc. to make the biosphere yield not two-told but perhaps tour-told. it tnese 
dramatic changes can be made, no one need to go to bed hun11.ry in tne list century. r'urther, 
these breakthroughs can come from the institutes and universities ot the developing world. 
We may reverse the direction in technology transter if one major breakthrough, fo1 ex~mple in 
nitrogen-fixation, could be made in one of our research institutes in the developing world. 

May l summarize these few thoughts by saying that we need a quantum 1ump. Leaptrogging 
is the key word. The science that we use must be our own; it has to be implanted right at 
the very beginning; it must become part of our life. Thirdly, the appropriate technology 
may be the most sophisticated one. We would have no fear of that. And, finally, I might add 
one word on the question of science management. On:e again, it has often been said by man; 
wise men that in the developing countries we have scientists and the brilliant people. What 
we lack is the proper science management. Perhaps a new breed ot scien..:e managers, the 
scientists themselves who have become managers, would help to create this environment. 
(Asia-Pacific 'Iech Monitor, September-October 1984) 

Information - yes, But Where Has All our Wisdom ~one?* 

by Henryk Skolimowski** 

Since everybody talks about the information society, surely it must be around. Hut l do 
not see any information Society worthy of the name society. Like Uiogenes l have searches 
with my Lantern in various nooks and crannies tor signs of the existence ot the lntormation 
Society as a new social torm. My search has proved disappointing. Well, yes, l see a lot of 
computers around. fiut this does not make a new type ot society. l hear a lot ot loose talk 
about the information revolution. Hut this does not make a new society either. 

It we live in the intormation society, why are we so poorly intormed7 ihe ~resident is 
not informed. We are not informed - at least as to how to live our lives. ~vi1ently more is 
required than bits of information which we can store in computers. All those billions and 
zillions ot tit-bits, stored in computers, can help us but little. ln my humble opinion what 
is involved and what is required is Judgement, wlSdom, enlightenment. 'tou do not make your 
judgement sharper and more mature by acquiring more bits ot information. 'tou do not make 
your judgement wiser by acqu1r1ng more bits, of whatever sort. 'tou make your Judgement wiser 
by becoming a wiser person. You do not acquire more enlightenment by acquiring more computer 
programmes. You acquire enlightenment by becoming an enlightened person - not a reservoir ot 
information (for encyclopaedias serve this purpose) but s source of light. In all the three 
instances; of judgement, of wisdom, of enlightenment we deal with new qualities. 

The information society deals only with quantity. The information society does not know 
the meaning ot quality; computers do not, at any rate. lience the Information Society (based 
on computer information) cannot help us to acquire quality; of judgement, of wisdom, of 
enlightenment. Whatever number of computers you take, they cannot make a new society. Io 
conceive a npw ~~cial design, or to invent a new society is a task much more difficult than 
spl1tt1ng the atom or inventing the steam engine. l>uring the last millenium, especially the 
last two centurie~, western civilization has shown its prowess in technical inventions. We 
cannot claim the same power ot inventiveness in the social realm. 'l'he social legacy ot 

* Lecture given on :lll March l'Jll4, in the aeries: 
sponsored by ~astern Michigan University. 

l:.ducat1ng the lntormat1on :>ociety, 

** nenryk Skolimow1k1 is Protessor ot Philosophy in the Uepart~ent ot numan1t1es 
University of Michigan and visiting Protessor at !:it. Antony's 1,;ollege, Uxtord. rte 11 

of many arLicles and books, such as ~cological numanism and ~coph1losophy. rte 
Associate l:.ditor of The l:.cologist and his main interest l1es in the developmeni 
post-ialustr1al ethic and a post-industrial society. 
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technological change ia aomething that we ahould really ponder over. l am talking about 
thoae aocial innovation• that c-e in the wake ot technological change, or were induced by 
it, in recent times. lt would appea~ that the only new social innovation ot the 
technological society ia the shopping mall and suburbia. They were created inadvertently. 
They happened by default. The shopping mall funr.tions in a way similar to that of the well 
in traditional societiea: it draws people from the entire surrounding area. but there ia a 
difference. While the rraditional well was a vital centre for the exchange of information, 
ot sharpening of wits, and a real social school for living, the shopping mall is a monument 
to non-communication, it dulls the mind by the appalling uniformity of goods, and is a school 
of alienation. 

Suburbia ia like the village in olden times. But while the village taught self-reliance 
and fostered gregariouanesa and conviviality, suburbia teaches isolation, dependence on 
gadgets, and prepares the ground for appeasement by drugs. Technological change has produced 
undesirable social mutants: the atomised family and the isolated individual who ia in touch 
wit'l the world by touching buttons but cannot be touched by his neighbours or be in touch 
with himselt. 

lt seems that there is a law that governs technological change: the more sophisticated 
technology becomes the more it disengages ua from lite. The question is whether the recent 
developments in electronics and computers are an exception to this law. .i.re we closer to 
life and to ourselves aa the result of the information revolution1 Will we be closer to lite 
it each ot ua possesaea a personal computer1 

Yet, many people behave, or at least say, that computers in the l'lbUs will be what drugs 
were in the l'lbOa - an extension ot the self. 1he other day l heard limothy 1.eary - the high 
guru ot the bUa - expanding this very view. And ao completely was he sold on the idea that 
computers are smarter than ua, and that we are entering the phase ot complete symbiosis with 
them, that l was taken aback - until the interviewer asked Leary the question: "we seem to 
have an abundance of information. But wisdom seems to be in short supply. Will computers 
supply us with wisdom1" Io which question Leary responded without hesitation: "Yeah, yeah. 
ln five years we shall have wisdom programmes. For 39 dollars you wi 11 be able to buy a 
wisdom programme and play a wisdom game with the computer." At this point l knew it was all 
rubbish. lf you think that you can buy a wisdom prograaae, you do not know what wisdom is 
all about; and perhaps you never will if you accept it on the computer's terms. 

Thus there is a great deal of loose talk and often plain rubbish going on about the 
greatness of the coming age ot the computer. When I listen carefully to those exaggerated 
claims, often juat laughable, I am persuaded (in my soul at least) that if the information 
society means buying wisdom progr-ea, aoing underground to live closer to nature, having 
everything done for you by computers and robot a - then I want .. 10 part of it. I want society 
that engages me with life, not eliminates me from it. The columiniat Sydney l. Harris put it 
ao we 11 when he said: "The real danger ia not that computer a wi 11 begin to think like men, 
but that men will begin to think like computers." Perhaps we have already started doing 
that. ttence all this loose talk about the coming greatness of the information So_iety. 

In what aen1e and to what degree can computers make ua freer1 The poaaeaaion ot 
intor-tlon does not make you free. Do we co-unicate better with each other when we have 
computers at our disposal1 ltardly. The essence ot human exchange u the capacity to 
empathize with the innermo1t 1tates of other human being• a1 well as an exchange ot emotions, 
visions, tnings that make ua uniquely human; the kind ot thlnis that cannot be easily, it at 
all, tran1lated into objective bits ot information. Let u1 a1sume that each ot ua poa1e1ses 
a personal computer which helps us with everything we do. Would this represent an extension 
of our freedom1 l respectfully submit that it would not. On the contrary it would curtail 
our freedom. Let me explain. 

Freedom ia equivalent to the ability ot exercising ctaoicea not outlined tor you but 
chosen by you. freedom i1 the privileae of beina at one with your human nature. The more 
1tructured the environment the leas choicea (in the genuine sense) we possess. The 
computerized environment will be highly structured; one of the moat structured in hi1tory. 
So structured will it, in fact, be that from the standpoint of traditional freedom, a 
perfectly computerized enviromaent will be a form of electronic prison. Every exchanae will 
have to be performed accord in& to the rules of the computers; nei room for spontaneity, 
improvisation, quirkiness, the unexpected, the unstructured. Furthermore, you cannot have 
freedom without exerci1in1 re1pon1ibility. You cannot exerci1e responsibility if everythin& 
ia done for you. Freedom i• the capacity to act when your action aprin&s fro• 
responsibility. Your re1pon1ibility i1 annihilated when you are an appendage to computers 
and robot1; and 10 ii your freed<>ik. 
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Let ua look at the concept of responsibility in the context ot the lnforaation Society, 
and aee whether the J.ntormation Society ia likely to enhance our reaponsib1lity, or on the 
contrary, stifle it. Reaponaiblity is one ot the 111>st peculiar concepts ot our language, and 
ot our moral universe. lt ia very hard to define; even harder to live without. There is no 
logical necessity, or even natural necessity to aasuae responsibility. Yet we render 
ourselves less than human when we ~o not asslilae it. kesponsib1l1ty 1.s one ot those invia1ble 
human torces - like will power - tor which there is no logi.cal or natural necessity, but 
without which human history ia inconceivable. ln the consumer society we want to escape trom 
responsibility assuming that without it our lives will be easier and better; whereas in tact 
our 11ves become shallower and cheaper. LJ.ke fa1th, respons1b1lity enhances the var1ety 01 

our existence - when we possess it, or diminishes us when we lack it. What blood is to the 
body, responsibility is to the spirit. 

To be human is to live in the state ot responsibility. However, through the syatematic 
separation of human beings from the cycles of nature, as well aa through the process of 
delegating inportant decisions to eapea:ta, conte•porary technology has been syatem&tically 
disengaging ua from life. Our lives have been •ade increasingly disconnected, atomir.ed a&ad 
triviali~ed. Thia particular aspect of present technology •akes it •ore detrimental to the 
future of the human race that any particular technological disaster. R.eaponaibility and 
technology must, at this time of history, be considered vis-i-via each other. Technology 
which systematically deprives ua of responsibility (by delegating everything to eaperta), 
represents the victory of evil. For if everything is done for us, if we cannot eaerciae our 
responsibility, we are no longer human. Responsibility is the cornerstone of our atatus as 
human and apiritual beings. You can now clearly see what my arguments are auung at; to 
show that in so far as the Information Society (epitomised in the computers) takes over and 
deprives us of responsibility, and dwarfs our status as human beings. lt is a pity, and 
indeed a blindness of our tiaea, that the proponents of the computerised age never address 
themselves to this proble•. 

All soc1ety worthy of the name 'society' is huaan society, is society for us, humans, 
and not for smooth functioning ot efficient computers. lt may have dawned on some of us that 
what J. am advocating is not so much the information Society as the Wisdom :;ociety. Uur 
dile111111a has been beautifully s~arised by T.S. r.liott who said, some )U years ago: "Where 
is the lite we have lost in liv1ng? lillere 1.s the w1sdom we have lost in knowledge? Where 1s 
the knowledge we have lost in intonaation?" We need wisdom in order to be responsible. We 
need widom to manage our intor .. tion. At present we have a super-abundance ot 1ntormat1on 
which we are unable to digest. As a society we are o'llll!r-1ntormed and under-enlightened. 
('Che t;colo11.ut, Vol. 14, Mo. >-b, 191S4) 

laOVE&NMiMT l'OLlCl.t.S 

Republic of Korea: Why it started a chip industry 

Korea decided it needed a semiconductor industry for these reasons; 

tv protect its electronic equipment industry frOl8 the etfect of any interruption in 
the supply of chips frOl8 the US or Japan; 

• because without a ae•iconductor industry a country can only develop its electronics 
equipment industry at the same par.e aa the people who aupply the chips decide to 
develop th-; 

• to earn foreign currency; 

• becauae they thought they could be very good at it; 

because the ~orean electronics equipment industry would become less and leas price and 
pertormance competitive the more it rel1ed on tore1gn ch1pa; 

• at times of chip ahortagea, aa in 19~4, the Korean electronics equipment 1nduatry 
suttered throuan lack ot supply ot ae•1conductors. 

Why not do a1 the British do and aave the•aelvea the bother and expen1e ot aanutactur1na 
chi.pa by buy1na them troa tbe US and Japan? 'l:he answer, aud Samsuna'• Jay byuna Lee, u 
becauae: "Korea i• atill in a aenae, a developina country. Our country'• power over other 
countries is lesa than your country'•· So it there are ahortages they become insoluble." 
Don't they reali11 it'• goina to coat them an ara and a leg (USS750bn at the latest count) 
and they •ay not get anything back for yeau7 "la our construct ion industry," replied 



Jay ttyung, "when we started we made very heavy losses, but eventually we got it right. The 
semiconductor market is not going to go away. So long as you can supply it you can stay in 
it. We can exist in the long term in this industry. We have our own way of making it 
protitable." Who or what could stop Korea succeeding in the semiconductor business? "l 
don't think anything," replied J ttyung. "It's a world market, a growing market; we can all 
live together in it. J. ttyune ~as all the confidence of being a national ot a country which 
can export steel to Japan. "so we're confident we'll be able to sell semiconductors into the 
Japanese market," he said. Oid he ex!'ect tariff problems? "No tariff problems," he said. 
Did he expect approvals problems? "No approval problems," he replied. The big market for 
Samsung will, however, be America. And it was from America that Korea obtained the 
technological help to set up its semiconductor industry. "The US is our closest friend," 
said J. ttyung. tie expects that SO per cent of Samsung's chip output will be sold into the US 
market. 

An outward and visible sign of Samsung's closeness to the US is tne deal with Intel tor 
the second sourcing ot microprocessors. There is no more prestigious partner to have on the 
world semi.conductor scene tnan lntel. With such a partner Samsung will not lack credibility, 
nor will it lack outlets. "We will use intel' s marketing outlets for these products 
l inte l-arc'lltecture micros J," said J. ttyung. i\notner US partner is the. l ~IU start-up by 
8.K. Marya - t:xel Microelectronics. From t:xel, ~amsung has acquired 1:.i. technology. in 
October it will sell a liecond-sourced J::xel lbK 1:.:l part and later on it will "probably" 
manutacture i=:xel' s b4K. in ORJ\Ms, it kicked olt with a second-sourced part trom a tnird U:. 
company - Micron Technology. That was a b4K, but its :l5bK and Mbit versions, both in 
development, are nomegrown parts. 

The Americans tac ilitated Samsung's entry into tile semiconductor business, but it was 
the Japanese and, to an extent, the British who motivated it. The Japanese motivation came 
about because they are a dominant trading force in that part ot the world, yet tney have not 
been keen to let Korea in on their technology. The British motivation came when Samsung did 
a manufacturing deal with Sinclair for the Spectrum and realised that 40 per cent of the cost 
of the machine is the cost of ti1e semiconductors. "That makes it quite an item," said 
J, ttyung. The conclusion the Koreans drew was that, if semiconductors made up so much of the 
cost of products, and if that proportion was likely to increase rather than decrease, then 
the domestic Korean electronics equipment industry could hardly be competitive if it relied 
on imported semiconductors. "We realised it was better to have our own production facilities 
rather than procuring our semiconductors from the cheapest source," said J. ttyung. 

"Last year, for instance, it was very difficult to 
world market. lt put our electronics industry into 
percept ion which even the British electronics equipment 
accept. 

get a decent amount of chips in the 
a risky position." it is a key 
companies are at last beginning to 

Competitiveness with Japan spurred the Koreans into the semicondu~tor busineas becauae, 
as J. llyung says, "The Japanese semiconductor manufacturers give a special price to their 
equipment manutacturers." ihe Koreans also perceived that: "wi.tnout a semi.conductor 
industry you can't develop at your own pace." Accordingly, to compete with Japan in 
e lee tron1c equipment market11 on botn cost of manutacture ancl on per tormance, an ind1genoua 
source of semiconductors was vital. Ihere was '•nly one snag. lhe Korean electronic• 
industry wasn't big enougn to Justuy the nuge investment in chip factories. "t·rom tne 
start," said J. ityung, "we realised that it had to be export-oriented." 

What makes the Koreans think tney can succeed with this strategy? Five things: 

labour coat i• lower; 

Korean& we.'.< with great diligence, which ia a key tactor in manutacturing 
semiconductors; 

Koreans work very hard, which means that eveything ia done quicker than usual and a 
plant ia up and running and producing revenue very aoon, which cuts down the interest 
payments on the money you borrow; 

Samsung is an internationally respected conglomerate, which can borrow money in world 
market• at advantageoua rates; 

previoua succe11e1 in textiles, ship-building and steel. 

tlaving decided to go tor the aemicond•1ctor buaineas, the boas of Samsung, 
Syung Chull 1.ee, peuonally initiated a 1trategy capable of creaming the Nt.l.:a and .lls of thia 
world. 8yung Chull put in place a magnificently aggreuive atrategy, demonstrating that he 
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understands the chip business and appreciates what it costs. Simultaneously, Samsung started 
bu1ld1ng plants to produce three device generations - the !>411. UIU\K in a three-micron tab, the 
25!>K DRAM in a two-micron tab, and the Kbit DRAM in a one""lllicron tab. lne tabs tor the b4K 
and J.SbK are both high-vol1.1111e J.UI( waters-a-month t&cilities at Suwon in Korea. lhe 

one""lllicron plant is a prototype line in Santa ~lara capable ot nK waters-a""'lllOnth. 

The Koreans appreciated that to succeed in the semiconductor business, they had to hit 
the market at the same time as, or ahead of, the Japar.ese and the Americans. 11 Japan and the 
US will introduce Kbit l>RAKs sometime towards the end ot next year," said J. ttyung. 
Accordingly the strategy of liC involves the Santa ~lara plant running prototype Mbits in the 
first c;.uarter ot l':ll)b, with a one-micron high-volume plant being started soon tor volume 
production of the Kbit in the third or fourth quarter of 19ij6. Will that one""lllicron plant at 
Suwon coat the $20Um that Intel's Andy \;rove reckons is the cost of a one-micron plant? 11 1 
think around that level or a little leas," said J. Hyung. So far, he added, the strategy has 
coat $JOUm. liy the time the one-micron plant is up and running it will have cost, he said, 
6750m. By that time he hopes to be at break-even point on the revenue stream. But putting a 
strategy in place to produce t~ree device generations simultaneously, Samsung protected 
itself from the vagariea of the world chip market. lt ia just as well it did ao becauae the 
unexpected recession at the end of last year will have the effect ot bringing forward the 
introduction of new chipa acroaa the world. 

''The depresaion will accelerate other manufacturer& to move to more advanced products, 11 

said J. •''."ung. So Samsung will have its Hbit DRAM ready when the others have theira. That 
doesn't mea, the investment in the b4K DRAM was wasted. "Hany customers in the US will want 
to keep on w: th the 64K," said J, liyung. "We' 11 definitely be on the market with this 
product two yea1• frOlll now." 

The rationalt. for that is: first, the knowledge about processing silicon that b41( 
production will impart; second, the fact that the lower manufacturing coata ot the Koreans 
wiil, they think, allow them to produce b4"-a cheaper than anyone else in the world. lt seems 
they want to be the laat world manufacturer of 64Ks - always a lucrative slot to till in any 
product line. Tbia means tbat the 2'.:ibK generation is likely to be short-lived. J. ttyung 
&ays; "The llbk will have a very short lifetime. we hope we' 11 make money on it but we 
don't know." 'fhi& doean't particularly matter because, although the company has built a 
complete new factory for the 256K, it will not be dedicated complete1?,'. to that device in the 
way the 641( fac~ory was. The Samsung strategy is to run lbK t: l'ROMS, b~ UWS SKAKs, 
"probably" 64K t: l'KOMs, and poaeibly some of tne Intel second aourced microproceasor chip& 
in it• new two-micron 25bKDRAM factory. All these devices have higher prices and higher 
m.irgins tban 2)bK DKAHa are likely to coaaand. Accordingly, these products should pay tor 
the costa of building the two""lllicron facility. They are due out from the factory in October. 

Having put in place thi1 auperbly aggreeaive strategy, the Koreans went about 
implementing it with sin&le""lllinded purpose and dedication. At the end of 1982, Samsung set 
up the planning and projection stage. By the middle of 1983, it started building ita 
thn!e-micron 64K plan at Suwon. In August 1984, it got the plant into production. By the 
end of the year it w~. churning out 2m pieces of 64K a month. »y February of this year it 
had hit the peak of 6m pieces a month - the fab's full capacity. Yield however can make that 
figure vary from 4m to om. That means Samsung ramped production from first silicon to full 
capacity in five months. That's never been done before anywhere in the world - ever. "Our 
plant manager didn't go back to his home for six months," explained J. Hyung. While the 
plant was being built, none of the workforce was allowed to take a holiday. The whole 
etrategy was implemented at thP- same sort of apeed as th~ US atart-up companies operate at, 
with the expenditure of about 10 times the money which US 1tart-upa spend in an equivalent 
ti111e-frame. lt i1 a tormidable combination. instead of the stock option• and "enterprue 
culture" of the US start-up boy1, motivation for the Koreans is more tribal - a sense that 
they are doing something vital tor tne future ot their country. 

Marketing of Samaung'a output will be 80 per cent for the Os, ~o per cent ot South-~ast 
Asia, including Japan, and Europe. timescales on allocation ot product will be tne s&111e tor 
Europe as for the US, said J, Hyu11i. Thia year he'll have only one high volume product - the 
64K UKAtl - but he expect a to sell enou&h to produce revenue& ot around :I 70m tor tne tull 
year. On pricing, J, Hyun& assures us; "We' 11 be competitive, but not the price leader. 
We' 11 be flexible." Outlets, he expects, will be )U/50 through distributor• and direct uUl 
1alea. lie aees the recession as an excellent time to learn about marketin& in toreian 
countriea. The entire Samsung lirour did about 99bn ia1t year, ot which :13,)bn went tor 
export. 

Byung Chull in a pro ti le of the group called "Samsung Today," recall a: "Following the 
dedication of a ma.aoth semiconductor plant in Hay, maaa production of 64K. DllAH chips began. 
One recent breakthroug11 was the development of 256K URM chips using our own technology. 
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Haas production of the chip is planned for this year." Later on, the same publication states 
the aim; "Samsung Semiconductor will ultimately develop into an enor1110us semiconductor 
enterprise of the largest •cale in the world to produce lHbit DRAM chip, personal computers 
and microprocessors." ( ';lectrooica Weekly, l> Hay l'Jtl)) 

Electronics in Scotland 

The electronics industry has provided a auch-ne•?ded sunrise over the Scottish economy. 
Plants manufacturing semiconductors, personal COll':'"r-:rs or information systems are provi.ding 
new light for a country often associated with grey industrial decline. lt has brought jobs 
and helped change the often-defeatist attitudes about Scotland's economic prospects. But, 
unlike California's Silicon Valley which it so wants to emulate, growth has not been 
spontaneous. Some shoving has been necessary to get this industry going. Hore than JO years 
since multinationals like lBH, Honeywell and Burroughs set up plants, opinions vary on how 
fast it is going and how much pushing is sti 11 needed from government backing. Growth is 
reaching the spontaneous take-off point. Companies are moving in to service the big names 
with skills, equipment and supplies. This is the type of proliferation promoter• see as the 
sign of "critical mass". 

Yet, some deeper doubts are being expressed. Hitherto, arrival of foreign companies and 
more jobs have been so welcome that it has been unfashionable, almost ungrateful, to 
criticise developments. Today, criticisms are heard about the way the industry is heading, 
possibly a sign of the strength of electronics in Scotland. There is talk of failure of 
expectations, structural problems, of misplaced incentives and fears ot increased 
vulnerability in world markets. 

But the impact ot electronics still dazzles. lt employs somethillj like 4i,UUU people in 
about JOU companies. Growth is possibly faster than ever, with investment estimated at more 
than S lbn at l 'Jl:IU pri.;es. lt ranks alongside Scotland' a other sunri1e industry, l'lorth Sea 
oil, as a fundamental force for change in the economy of a rtclatively small country ot ::i. 
people. Like North Sea oil, electronics is dominated by foreigners; most Jobs are with big 
multinational companies. 'fhese have been attracted as a way of fQatering growth of servicing 
corapanies, creating new managerial skills, and generating the vital jobs. Host important is 
the conviction that through these companies a new growth in indiaenoua companies would 
follow. lt has not worked out quite like that. 

The Scots are becoming good at inward pr01110tion. To the envy ot other countries - not 
to mention other parts c.f Britain - Scotland takes a highly efficient and imaginative 
approach to attracting foi.·eign investment. Having a relatively •mall centralised economy 
make1 it easy to pool resources and 1ee the resultl quickly. The Scottish Development 
Agency, a quango which has taken a role in finding new directions for industry, teamed up 
with the Scottish Office to bring in the Japaneee and Americana throuah "Locate in Scotland" 
campaigns. These combine the prollll}tion of the SDA and the grant-giving capabilities of the 
Scottish Office. Working from a consultant's blueprint drawn up at the start of the decade, 
a selective approach has been taken to develop key specialities with good growth potential, 
like personal computers and semiconductors. Purely manufacturing companie1 in the U.S. and 
Japan have not been discouraged from moving to Scotland but thoee ready to encourage research 
and development receive the moat attention. 

The SUA say• Scotland now has Europe'• highest concentration ot wafer fabrication tor 
computer chips. Thia sector alone employ• 4,500 and i1 expected to increa1e to 6,500 by 1986 • 

• Motorola, National Se,.,iconductor, and General lnetr1111ent1 arrived in the late l llou1 
and early lll70s, and :4EC, Burr Brown, Ku1he1 Hicroelactronic1 followad. 

ltlH manutacturea 110re than lm per1onal computer• a year tor the ~uropean and ftlddla 
East markets in Scotland • 

• Wang Laboratories ha• opened a $5'.lm otfice automation plant on the campua at St1rl1n1 
Univereity. 

Act is bringing on stream a SD• plant at GlenrothH and Digital l!:qu1pment 11 

expanding it• Ayr plant. 

Yet, tor a variety of rea1on1, the pro1pecte for California-type growth in elect;onic1 
are limited. Firstly, product developaent take• place on only a 110da1t 1cale. Kanaaera in 
•any multinat1onal1 are not poeted here to develop new equipment, 10 there is no re1arvoir of 
en1inaer1 working on new productl who are ready to break away and aake a better gadget by 
the111elve1. "The type of management often found in Scotland 1imply doe• not encoura1e the 
1pin-off of engineeu that i1 1een in California," accordina to one critic. Companie• like 
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hewlett Packard, NCR and Motorola are exception•, with a local aanagement encouraged to 
develop new lines. The number ot indigenous companies that have spun ott or grown alon~side 
the big companies is also tewer than had been hoped. ·rhe SllA say1 17 companies started 
between 1~7~ and l~~l. 

Because the industry still seems to require the stuwlus of government through bodies 
like the SDA, it is the agency and Government which gets the criticism. The Alvey progra111111e 
by tile Government to develop tho> next generation ot computer has been attacked by the 
Scottish Electronics Technology Group, a body of industrialists and academics, tor putting 
too much money into big companies. They partly blame this lack ot incentives tor the limited 
number of home-grown companies. The changes in regional aid, reducing the amount of 
automatic grants available to incoming companies, also worries some companies. There are 
fears too that Scot land's heavy concentration on the personal computer and semiconductor 
market could also prove risky. Fluctuations in the market for both these products and the 
softening of the U.S. market could mean these two sectoni are too expo1ed. Another 
shortcoming is the use which Scotland makes of the electronics industry. This remains an 
area of some exasperation for official bodies trying to preach new technology to traditional 
industries. A concerted eftort is underway - and, regretably, needed - to pu1h electronics 
at the off-shore oil industry in the next wave of developments of oil and gas field1. The 
opportunities for applications are there but the rate of take-up has proved disappointing. 
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Domeatic government polici~a have played a significant role in the evolution and 
atructure of the aemiconductor induatry and have otten been the cauae ot trade friction• 
between countriea. The atudy, now publiahed, examine• the dynamics of the induatry, the 
rationale for government involvement and the etfecta ot government policies on trade ln thia 
field. 

The atudy points out the aignif icant effort• by many governments to aaaiat the 
development of the microelectronic• induatry, particularly to catch up with the technoloaical 
level of the Uni tell Sta tea. ln the caae ot Japan, policy wu aarked by coherence and 
co-ordination, but thia waa leaa evident in Weatarn l:.uropean countriea. 

The report warna that there ia a chance ot a apiralling increaae in aida to the induatry 
to match thoae of other countriea and to reinforce the international co111petitivene11 of the 
induatry. An important factor which may help reduce frictions i1 the increaaing de1ree ot 
international co-operation and varioua tiea between firaa. lncrea1in1ly, as well, theae tie• 
are involving technology exchan1e1 by firma which are on an equal ba1i1, and thus differ fro• 
the variou1 technoloaical aareemenu which characteriaed the induatry in the l970a. Thia 
change ia leadin& toa greater internationaliaation which •l!."J i.ei~d to blur the importance 
placed, principally by 1overnment1, on domeatic ownerahip and over-dependence conaidarationa 
in the induatry and, perhapa, incraaae the atraaa on anauring that the oomeatic climate ia 
conducive to the continued growth of the aicroclactronica induatry. 

The atudy forma part of the oraanir.ation'a work on trade in high technoloay producta. 
lt ia publiahad under the raaponaibility of the OECD Sacretary-(.;eneral. Journaliata may 
obtain a review copy from the OtCD Praaa Diviaion, 2 rue Andr• Paacal, 7577) !!aria Cedex lo 
(Tel: 524 dO 8':1), 

* "'!'ha Semiconductor lnduaty - Trade Ile lated laauee". 141> paaaa, Ut.Q.I, l!aru, l':I~). 
lSBN 92-f>.4-llo87-2, Available lroa OE~D Sale' Agenta. 
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Teleconferencina: the buaine•• alternative* 

Uaina electronic rather than rail/air coi.unication will certainly allow people at 
different and diverae location• to conduct buaineaa .. etinga without the vear and tear of 
travel, but may well create other challenge•. This )6-page manage .. nt briefing, an 
adaptation from "The Practice of Teleconferencina" (publiahed in 1"82 in "Telecommunication• 
in the United State•: Trend• and Policiea", edited by Leonard Levin) i• an excellent 
introduction to audioconferencina and videoconferencing. 

Although the author doe• not diacua' computer conterencing, which may well apread taster 
than either of the two other .. dia, he doe• warn that the state of the art ia developin& 
rapidly, and that tboae aeriovlly intereated in trying any of the new med1a need to read 
further. (ACClS Nevaletter 3(1), Kay 19ij>) 

The Technology Scientitic Foundation in the Netherlandt, a non-governmental, non-protit 
organization eatabliahed in 1979 and undertaking reaearch activitie• in the area of 
technological cnange (includina electronic• ain microelectronic technologicql proaresa 

related to metal-working and other labour-inteneive production proce•aes) ~mnouncea several 
recent publication• which are available on requeat; 

- Flexible automation: a coapariaon Jf Dutch and Swedish firaa, particularly •• to CNC 
aachine penetrationa; 

North-South Interdependence; an econoaic-phyaical interpretation; 

The diffuaion of new technique•; 

- A aiaulation model to •••e•• technoloay behaviour; 

The diffuaion and effect in North-South perapective of computer-baaed techniquea; and 

- aeveral paper• prepared in connection with a project on micro chip• in the 
metal-working induatry of Latin America. 

For more detail• or requeet• for theae publications write to Ur. G. K. Boon, Technology 
Scientific Foundation, P.O. Box 1510, 2200 BE Noordvijk irt, The Netherlands. 

* Teleconferencioa: Nev Media for luaineaa lleetin&e, by Kartin C.J. ~lton. Nev Yor~, 
American K&naa ... nt AHociation, 1982. (AMA Kanaae•nt Brietioa HriH.) Available froa: 
AKAUlH, 13; W11t 50th Street, NY iooio at •10.00. 
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