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I r I\ A'LuNITEO NATIONS INDUSTRIAL DEVlLCPlv1ENT ORGANIZATION 

IV I ICROELECTRQi\jiCS 
ONITOR. /2,'JO 
Issue Nunbe~ 

Dear Reader, 

July~ptanber 1983 

As you will have noticed from reports on UNIOO' s activities in 
the last few issues, a mmber of meetings have been reld during the last 
year or so on the subject of t.echnological alvances, in which micrcr 
electronics figured praninently. Recanmeooations made by these meetings 
reiterated the need for UNIOO to assist developing corntries, am also 
take the initiative for reg~orial and international action, in regard to 
chip design, develoµnent cf locally suited applications, pranotion of 
software etc. 

We believe that the starting point for such activities would be 
to ~ertain more fully existing work with regard to microelectronics as 
prevailing in developing coll1tries, and alro their needs. It is also 
tho~ht important to idmtify groups in each corntry \ltlich could becane 
ncxial points for ccroperation. In order to help us obtain JX"eliminary 
infonnation, we have dmW'l up a questionnaire which you will find attached 
to this issue. If you are yourself engaged in work in the field of 
microelectronics or happen to kn<YW of groups wrking in your corntry, we 
wuuld appreciate your assistance in having the questionnaire filled and 
returned to the Technology Progranme of UNIOO. 

We also plan to start a new section on "Assistance required: 
Assistance available" which will contain details on irx:tustrial 0pportrni­
ties or specific infonnation required by entreprenetrs in developing 
countries as well as th!'.>se offered fran industrial firms or organizations 
thro~hout the wrld. As this will essentially be a "readers' corner" and 
will depend on their interest, we are inviting contributions and oope to 
be able to publish some already in our next issue. 

G.S. Gouri 
Director 

Division for Industrfal StuHes 
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NEllS AND EVENTS 

se of deve lo ii countries to technol ical advances 

sti\6'io~ and stru::t•ral resp:mses of develor,1['.f; cowtries to tech­
s 'W'6 .i.n PJbrovnik, Yugosl<.via fran 31 Hay to 4 June 1983. It was 

n co-operat!on with the Science and Tecmology Policy Research Cer.tre, 
Mihaila Pupin institute, Belgrade, Y1.1goslavia. The hDrkshop reviewed the institut.ional 
trerxis ~n developed and developL'1g C0U1tries in the transfer, developnent and appl !.cation of 
technological advances in specific fields st.£h as r.icroelectronics; gerietic engineering and 
biotechnology; new materials and technologf; petrochrmicals; energy fran bianass and solar 
photovoltaic cells. 

-· · ~-rkshup was designed ~ a follow-up to the 1'0n.m oo Tecinological Advances arxi 
~:. held in Tuilisi, 12-16 April 1983 (vide issue No. 6j am also to provide further 

inputs for eventual consideration by UNIIX> IV. 

Recanmendations made by the w:>rkshop with regc.>rd to microelectronics as containt!d in the 
report of the meeting (ID~.401n, paras. 40.Jl6) are retrodt.£ed below: 

"Even in the less developed of the developi~ COUltries, there w:>uld be exteneive use of 
mic!'Oelectronics-based equiiJllent. for the power arxi CQIUUlicativn in:iustry arxi for many other 
industrial and service activities. This calloo for a technical capacity for repair, mainte­
nance and, mnre importantly, for appropriate integration of th~ equipnent wed. Th~, even 
in st.£h COll'ltries, a progrtnme should be set up to enmnce its microelectronic capabilities 
through inc~sed awareness of key people, train~ of pers:mnel in han:Uing electronic 
equipnent and in soft WI.re, establi.stment of minimun infrastructure for testing, repair aM 
maintenance. 

"In sevtral developi~ coll'ltries there were already san~ groups \Crldng in the design 
of electronic equipnent, many of then operati~ within a very limitoo infrastr1.rt.ure and 
with poor sup;iort. L'1 general, these groups ~-.uffered fran lack of ccmponent.s, problens L>1 
designing and manufal!turing good qtality printed circuits arxl insufficient mderstar1di~ of 
the engineeri~ of the systens W"lere a microelectronic application hDuld be carried Ol.it. In 
these cases, it was important to reighten the a\Sreness of decision makers of the big 
potential of these groups, with better engineering focused on the applicat.ions with the 
necessary support in components, printed circuits, mP.Chanical de&gn, capacity to transfer 
results obtained in irxlustry etc. It w:is at that stage that a "centre" devotoo to providi~ 
st.£h electronic infrastructi.ra support i.as justif1ed •. !/ furthermore, the ...:>rkshop re­
canmendoo that UNIOO urxlertal<e a stllly to analyze in detail the infrastrwture needed or the 
establis1'1nent and operation of this type of centre. 

"In sane developing col.lltries tnere were already loc~ industries successfully manufac­
ti.ri~ microelectronic-based equipnent designed locally. In such cases, the poter.tial 
already existed for the design of custom or seni-custom micro-circuits that could be manu­
factired locally or abroad. The scpport require:i by industries at this stage i.as mainly in 
the area of ccxnputer-aided design and, w-iere relevant, in the different aspecc..s of micro­
circuits manufacturing. The level cf s~port that local goverrments and industries 1oOuld 
give to the developnent of the tecmical infrastruct.ire req1ired at this stage, would depend 
on ·:.11e possibil it les of the mar'ket, the level of sophi&.ic.ttion of the applications and the 
availability of canplementi~ facilities fran abroad. 

"It was recognized that the developnent of t,he tecmical capacity required to support 
the microelectronics industry as ~uggested above i.as co:.tly (in order of tens of' millions of 
doll;u-s) ard that it '-«>nld take at least 3 to 5 years lo train the initial perS>nnel for many 
of the technical support act1·1ities suggested. 

"The 1AJrlc3hop emphasized that the above suggestions shoul c1 be canplemented by a national 
progranme for microelectronics developnent in t.1-ie col..lltry following the recamnendations of 
previous UNIOO meetings, namely pli>lic aRBreness canpaigns; coocentratoo i:rogranmes for 
ed1.Cat1.on and trainirt1;; support for the manufactire of electronic canponents am the appli­
cation of microelectronics in production and 3ervices; plt>lic irocurement policies; R+O 
sli:>si.dies; research contracts; low-interP.st loans; investment grant:s etc. 1-bwever, 
without careful ati..ention to the tecmical details, all such measi.res 1oOul.d be ineffective. 

!I 'Sane Considerations about a Practtcal Approach to the Developnent of Technical 
Infrastrtr. ture for Hl.croelectror.ics' by <.lJillenno Fernandez de la Garza, ID/'£. 401 /6. 

---·. 



I 
- 3 -

"With resrect to the application of microelectronics to r1.ral problens aoo their inte­
gration with traditional technologies, the workshop noted s~gestions for such integration 
and feasibility in sane cases. Whi.!.e acknowlooging the decisive imprirtance of that type of 
arplication of microelectronics, it was felt that the available infonnation on that aspect 
wa~ scarce and s~gested that UNIOO caamission a stl.rly tn analyre specific cases of success 
or failJre and provide reliable guidelines for ensuri~ s1.Ccess i~ the application of micr~ 
electronics in rural areas or in merging then with traditional technologies. 

"In order to improve camrunications and i:ossibilities of collaboration among developing 
col.l'ltries, il was s~gested that the "Microelectronics 1-bnitor" published by UNIOO place 
particular enphasis on rei:orting the activities and results of groups 1o«>rking in developing 
cot.lltries aoo also of co-operative activities amoog then." 

Canputer modEl for feasi~ility analysis and reporting developed by UNIOO 

UNI:::O has developed a uiique canputer sofl.w:i.re progranme to 1o«>rk in conjunction with 
1 ts popular Manual for the preparation of industrial feasibilit studies (ID/206). Tue 
progranme - the canputer model for feasibility analysis and rei:orting CU1FAR) - was devel-
0ped with the assistance of a grant fran the Austrian Federal Chancellery. The application 
of an electronic data Irocessing (EDP) progranme in conjunction with the approach taken i.n 
the Manual makes it easier and faster to ha.role the large nunber of canputations !"equirea 
when w::irking out various alternatives during prep;iration of pre-investment stuiies (oppor­
tll'lity, pre-feasibility and f'easibility). catFAR is also a further step towards standar­
dization of pre-investment stl.rlies, strongly reccmnended by the First Con'3ultatim on 
Industrial Financing, held at fotidi"id in October 1982. In addition to pre-investment stu1ies, 
the IX'ogranme can be used di.ring the negot:a:.;ion of contracts or joint ventures arrl, in the 
coirse of investment follow-up, W'lere the actt.el implanentation costs can be immediately 
cooiparad with those projected at the feasibility-stl.rly stage. 

The UNIOO-developed software is thus a very suitable tool for experts, consl!ltants, 
consulting finns aoo UNIOO staff as well as international organizations and national institu­
tions that are active in i:rep;iring, evaluating and financing industrial investment prcjects. 
For example, a governnent official in, say, lblivia or Thailand can punch in data on the 
various factors involved in planning a new factory. In minutes the canputer can generate 
tables on initial and current ivestment, sales prcx1uction prograrmne, prodl.l:!tion cost tables, 
cash-flow tables for finare 1.al planning, net inccme statenents, projected balance sheets and 
disco1r1ted cash-flow and financial ratios. Because the CQ1FAR s}':!ten has been designed to 
rl.Il on portable personal canputers, consultants carrying out pre-investment studies or 
contract negotiations on behalf of UNIOO will be able to make all required canputations in 
the field. 

Fol.lowing a demonstration of CCMFAR earlier this year, the United ~tions Develoµnent 
Progranme (UNDP) expressed interest in possibly installing the system at its New York head­
quarters aoo at sane of its larger field offices. Other United ~tions agencies have re­
quested CCMFAR, arAl the F.conanic Develo1J11ent Institute of the \t>rld Bank plans to u:Je the 
system in its iooustrial and develoµnent banking seminars at W:ishington, D. C. Similarly, a 
mmber of cotntries with centrally planned ecooomies have also expressed interest in the 
soft.ware for their pre-investment work. 

The cost of acqufring the CD1FAR soft\e.re ranges between $US 9,500 and $US 15,000. This 
includes a ll'.ler' s manwl explaining the application of the progranme training of the staff 
an:i the eventual provision of an updated progranme. Versions are also ~arined for 1984 in 
French aoo Spani:ih. The hardware, which consists of an Apple III microcanputer using PASCAL 
language, a video-display monitor, two diskette drives (for floppy discs), a "Winchester" 
disc, a dot-matrix printer including gra?'lics aoo a daisy-wheel printer would cost approxi­
mately $U!3 8,000. While the systen at present works only with the Apple III, it is planned 
to make it available on other personal computers, begiMi~ with IBM in 1984. 

Req·..1ests for further information are invited from potential users lotlo are financially 
aole lo acquire the system. 

US National Research Council to look into the application of microcanputers in developing 
countries 

The Board on Science am Tecmol~y for International Developnent (lnSTID) of the 
US National Research Col.l'lcll (NRC), with AID f\.l'ldlng, will 16ldertake an exanination of a set 
of major issues associated with the rational dissemination of microcanputer technology in 
developing countries. A ser·ies of workshops aoo stuiy rei:orts over a three-year period is 
therefore proposed. This approach is consid~red appropr12te becawe the technology (both 

l 
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hardWiire ao1 sofhere) is \.l'ldcrgoing oontinued rapid developnent resulti~ in lower costs and 
greater C('(Jlputing power. A static view of the opportll'lities and limitations may be quickly 
outdated. In addition, available infonnatio.1 tran field projects, where microccmp1.1ters are 
currently being used on a danonstration basis, will not become available for sane time. It 
therefcre becanes important to maintain the nexible approach implied in a series of related 
stl.l'.1ies. 

The role of the doo:;r caJl!lll'lity in guiding the dissanination of this powerful ne~ ~ech­
nol~y has not been clearly defined. Many of the iss~s will have to be dealt with over tr.e 
r.ext tnree years. A series of sttrlies will give fn'ITID the flexibility tc respoo:i quickly as 
the techncl~y develops and as problem areas manifest thanselves. 

A series of four i.i:irkshops will be undertaken as the basis for the stl.l'.1y reports. The 
topics coosen cannot comprehensively cover all aspects of microcanputer tecmoloi:;y ao:i its 
introdoction jn developing co1.11trie3. The foU1.· topics as a ~ole will, however, cover 
aspects of special importan::e to developing co.ntry gavennents and donor agencies. They are 
as follows: 

1. T~e use of the microcanputer for management and science applications in developing 
countries 

This initial wrkshop am report will focus on the tw principal use5 of microcanputers, 
those of managanent and administration, and those of science aoo technology. 

For managenent applications, participants will focus on proJect management techniques 
soch as btdgeting, scheduling, Progran Evaluation and feview Techniques (FERT), inventory 
control, forecasting, general accounting, aoo data base managgnent and neti.i:irking usi~ the 
microoomputer and ccmnercial soft!,,Bre. The i:resuned users ..:>uld be project 'llamgenent 
groups, such as cteveloping OOl.l'ltry ministries, donor organizations and contractors, as well 
as 911all entrepreneurs. 

On the scientific aspects, the ..:>rlc3hop a.1d report will describe the variety of appli­
cations of microcomputers in science an:1 eng:;.neering for agriculture, health, and energy. 
Applications might range frcm university laboratory experimentation to system des!gn and 
e:1gineering. Other U5es incltde structural design for buildings, transportation modelling, 
facility siting, am energy mcdelling. 

case stl.l'.11es describing existing uses in both developed co1.11Lries and LOCs wi 1.l he 
presented. The encouragE!llent of microcanputer use in the 11'.anagement and scientific sectors 
should establish and consolidate local cap:lcity to carry out these task.s with a minimun uf 
outside help. 

2. The potential of microc<X11puters and e~pert !'J'::-.lerus bt paraprofessionals ir. developing 
countries 

The use of expert microcc:xnputer systems for rural heal th programnes for diagnosis, 
record keeping, arrl rapid epideniolog ical assessnent, for exanple, could benefit rural people 
significantly. Other real-time uses imlu:ie agricultural applications such a5 water quality 
sar..plir.g, soil sampling, and irrigation echedulif"l!;. Thie report am ..:>rk..sho;> will review 
case stu:iies of s1..eh uses in developing CO\.l'ltries, explore opportmities for upgrading rural 
systE!lls of health c~re, "Sriculture, and other fields by use of these new technologies by 
parai:rofessionals, ao:i attempt to recairnend new applications as well. 

3. The use of microcanputers for education and training in developing countries 

A variety of educational needs have been identified wnich could benefit by application 
of microcomputers and associated graP,ic systems. Thls ..:>rlcshop and stl.l'.1y will focus on the 
opportunities of me technology as a training tool thro~hout the educational chain, fran 
primary scooo1. t.o university and vocational training. Hso incll..ded will be literacy 
training, hea:J th care training, and 3im11lat!on. In-depth case stu:iies will be carried out, 
examining ~t1..ial training uses with relevance to developing co1.ntries. 

4. The in.stH~utional pollcy envir5.!..1'!1lCnt, private and pubi.ic, surrounding the use of micro­
canputers in developing countries 

The final ~rlc.shop and report will stJ11111arize firrli~.s of the previous three act1v1tie3 
by focusing oo the pol icy optior..s a goverrment needs to consider regarding the widespread 
introouct1on of microcanputers. This will inC'ltr:1e an exanination of the impact on u:..er 
organizations and ad<1ress questions of man-~hine interaction, u.s" or the main tram?. 
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canputers versus microcaaput.ers, coofigtration of an orgar.iutional st~ttre aoo software 
support services, dispersed use versus central use, e<11ipner.t service, tecmical standards, 
pirchasirg policies, use by the ~,11 entrei:renei.r, and credit m~haniSDs necessary to 
implenent a national ?"'<:«• w. Po . .:icies on OOOl!Ulication between local dat.::lbases and 
international netw:>rlcs, and a3SC>Ciated issl.Es, su::h as transborder data new, will also be 
reviewed. 

These workshop stu:lies will be distributed th1~h the normal channels and convey 
the information in a clear and simple manner intelligible t.o S&T policy makers as ·~ll as 
to those specifically trained in elretronic infonnation science. In keeping with nonnal 
practice, these reports will incluJe extensive refere~es and list individuals aoo organi­
zations that can serve as resoirce.<J to developing COIIltries in this tecmological area. 

"DIDACTA 84" 

""9n between COllllU'lication and microelectronic~" will be the title of a five day con­
ference to be held in connexioo with the 20th International &hcational "9teriahl Pair, 
fran 20-24 "9rch 1984 in Basel, ~itzerlanl. The conference will highlight th.? didactic aoo 
pedagce;ical consequences of the implications of microelectron!.::s oo the w:>rk place and 
the work media. Lecttres, g~ aoo plen.'U")' discussions will centre on canputerized data 
retrieval a.M data protection; on camnmications research ar.d developnent."> in robotics. 
Further information can be obtained fran: Sekretariat DIDACTA 84, Postfach, CH-4021 Basel, 
Switrerland, telex 62 685 fairs ch. 

Th~ following information has been excerpted frail the socrces indicated. 

Bipolar technology versus mCJS technologtt 

A battle that most people thm.ght had been fo~ht and decided in the 1970s is 
up again. It has to do with "1ich processing technology will dan!.nate chip-making. 
one side stand lhe backers of bipolar t.echnoloSY - in particular, Irita.in' s Ferranti. 
other, backing mos tecmology, stands practically everybody else. 

flaring 
01 the 
01 the 

To 1I1derstand, it is neces.«Jary to go back to the basics of ttrning silic:'.lll into chips. 
In its nati.ral state, silicoo does not readily cood~t electricity. ~ch silicon a.tan has 
four electrons in its outennost shell and, in a solid crystal, the a.tans are arranged s)Ullllet­
rically so that each a.tan is Strrowded by a stable oonfigu!"~tion of eight shared electrons. 
To ti.rn silicon into a good semicood~t.or, you ha•1e to "dope" it - to introduce another 
elenent into the crystal lattice that upsets this stable configuration. Replace a few a.tans 
of silicon with, say, ones of poosJilorus (each of lillich is strrolSlded by five t!lectrons) , and 
you create whn.t is kn<MI as an n-type saniconductor. Replacing a silicon atan with a phos­
phorous one introduces an "extra" electron - ooe lilltch has no role to play in bonding tht! 
lattice together a.M lokaich can therefore be mobilised by applyi~ a saall voltage across tlie 
crystal. Alternatively, you can dope yotr silicon with, say, boron t.o create a r--type 
semicooouctor. Because a boroo at.an l:as only three electrons instead of the fol.I' of a 
silicon atom, the result of this substitution is an electron deficiency, a positively chargi:!d 
"hole" in the lattice. If you apply a voltage to the crystal, an electron frr..m an adjacent 
atan in the lattice will :nave to fill the oole - leaving another hole behind it to be filled 
in ti.rn. The process is then repeated S> t.hat, in effect, the hole is passed along the 
lattice frllll a.tan to atan. Elertronics engineers say that currer.t in an n-type saniconductor 
is carried by negatively charged electrons lillile that in a p-type semiconductor is carried by 
positively charged holes. 

Creating an int28rated circuit is a matter c•f "low you mani~late n-type and p-type 
regions on a chip, and there are only tloO basic croiC'e5. Bipolar technology Wois the fir3t to 
be developed, having been invented by America's Bell Labs back in the 1940s. As its narne 
implies, bipolar technology capitalises on :..he different charge - or polarity - character­
istics of n-type a.M p-type S811icooductor3: both electrons and "holes" participate in 
generating currents in any one device. 

• :~!e also article on page 16 in is::n.ie tkl. 3. 
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The second tecmology, "1ich cane into use only at the end of the 19609, is mos (short 
for metal-oxide-sanicondoctor) tectnology. Any one device on a mos-chip relies on only 
,me type of ctrrent can-ier - electrons or holes - rather than both. For instance, n-mos 
devices, used in 111i~roprocessor am menory chips, rely on electron can-iers. N-mos an.:1 p-mos 
devices can canplE111ent each other nicely: the pro:!ess "1ich puts both types of sanicondoctcr 
d•'v ices on to one chip is knOlorl as c-mos technology. 

Bipolar chill" have one intrin~ic advantage. ':hey are fust. They have intrinsic dis­
advantages as well. They are powe~huigry. Al~, bipolar tecmology tends to be w:isteful 
, f space: it is hard to cram a lot of different bipolar devices on to a single ch'!p. Mos 
chi(:6, by contrast, are i"f::latively slow. But they have t1«> aivantages. C-mos cMps, in 
particular, require much less power - making then ideal for battery-operated devices. More 
important, it is easier to cran a lot of separate devices on to a mos-chip. The main reason 
is that, whereas in:1ividua.l bipolar devices on a chip have to be !.solated in specially duped 
"islarxls" of silicon, individtel mo.CJ devices do not. So, in the 1970s, when the accent was 
on craruning more an.:1 more CQJlponents on to standard chips and when the market for battery­
operated devices was taking off, mos technology was widely adopted. Bipolar technolo~ 

100ked 1 ike being oonfiB::d to the p-odtl!tion of ~ustan chips for hig~speed ai)pl ications. 
Fen-anti took a different view. · Picking up an idea developed by Bell Labs but discardai by 
lt in the early 1970s, Fe!rinti doggedly developed an advamed form of bipolar technology 
known as CDI (short for collector diffusion isolation) as a basic irocess. 

CoW.d CDI br~ bipolar technology back into main-stream chip manufacttire? Admirers 
of CD! argue that it could - for three rea.s:ms. First, given mass prodtetion rms, CDI chips 
o~ht to be cheaper to make. C-mos l"E!llains a relatively ccmplicated process, using 12 main 
manufacttring or masking stages, ccmpared with only six for CDI. And fewer steps should mE'.an 
fewer faults an.:1 so higher yield::. for the CDI process. 

Secon.:1, CD! chips are rot so power-hmgry as C<XlVentional bipolar devices. Third, in 
any case, the market for chips is ~i~ - in particular, the market for chips for desk­
top computers. Whereas yesterday's machir.es relied on stri~~ together standard chips, 
tomorrow's will rely on fewer, bigger, cwtani~ chips to get speed and pE>rfonnance. 

If bipolar tecmology has improved over the years, so has mos tectnology. The speed 
edge of bij)Olar chips has been eroded by the ability to shri.nk c-mos transistors an.:1 to mala:> 
than in very tnin films of silicon laid on tor of electrical insulators. Britain's GEC, for 
instance, has been depositi~ silicon ori in:1ustrial sapphire. !:'11100 seans to have cornered 
the hig~speed, medhm-density menory chip market with it:s 16,000-bit n-mos ran and has 
already put its "fifl.h-generation" a:m~uter processing chip (the transputer) into c-m03. It 
would have been awkward to design either of these as bipolar ctdps. 

Even in gate arrays, mos technology is Lghting back hard. Japan's Toshiba is p..itting 
the finishing tomhes to cm array of 20,000 gates in c-moo, whi.;h could be highly canpetitive 
w!.th Ferranti' s CD! gate arrays. Gf col.l·se, it may be that mos an.:1 bipolar technology will 
one day join tan:1s. In theory, it should be fXJSSible to marry bipolar and mos devices on t-) 
one chip. a.it nobody has yet licked the practical problens. (The F.C<>_!la:list, 2 July 1983.) 

The lllOS challenge 

In the ~ canp there is again very little to choose between thP. variou.<J conteooers. 
Both OIDS an.:1 tf10S have about the same power/speed product, but ()l)S s!;ffers a slight dis­
advantage W"len it canes tu pack-into dens1 ty. This is becau~ Q()S transist..:>r must be 
electrically insulated fran U::; f'iOS partner and the instlation VJ.Ires up roan. 

I~- also has the disadvantage of denandi~ more steps tha.ri tf10S in the fubrication 
process. 

a.it 0100 has one outstarxl~ ah1antage \tlich neither bipolar nor tf10'> are likely to 
better. (}()S transistors do not conslD!e any power lllen in the quiescent state. CKliy when 
they are actively doing somethi~, do they d011:md a ctrrent. 

Sane experts say that this oould cat.rJe 0100 to over~ both tME aoo bipolar in the 
near fut.1re. 3.Jch predictions are largely based on the increasi~ denard ~or battery-powered 
systems in the aulallobile and C003t.mer markets. 

The re:> chl ps are certainly hard to beat. Device improvan~t OVt.'t' the past five years 
ha'3 meant circ•Jit deM1ty on tf1(l) randm logic has increa3ed fran lOO gates per square 
millimeter to 300 gates per s,11.2re millimeter. CNer the next 10 year:i this may well be 
improved 3till further t.o 1,000 !!f.dt.Ps per sq1a~ millimeter, with speed/power prool.Y~t.3 of 
cnly 0.2 pica .Jo~es. C'.H.f erme3 no\otlere near this at the manent. 
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However, once the device si:ze gets really snall, below say 1, COO gates per millimeter 
squared, N10S suffers frail increased contact resi~tance and there is a tendency for time 
dela}rs to be introdooed because of caI&Citive effect.:J. Again CHlS could gain grmnd hen:. 
It does not suffer fraa the same drawbacks and offers better tolerarce to temperature aoo 
ooise. 

Bernard ~phy, a Bell researcher has been qt£ted thw: ''Since .,ower dissi,::iation in 
present designs is at about the tolerable limit, the trend in tf10S designs must be to trade 
off speed for lower power dfosipation. 010S is less restricted in this \.BY, and will I 
believe, be::ane the daair.ant tectr.ology for I/LSI." (Technology I re land, ~y 1983.) 

Vt.SI 

When \'LSI does merge it will mean more t~n just the provision of faster, cheaper, more 
canpl::!X designs. It will also mean almost a canplete restnJCtt.ring oi the relationships 
between the chip manufacb.rer, the end .iser arrl the systems designers. 

Even L.sI, as it stands row, ~ s very eicpe'lSive, both in teems of c21>ital investment aoo 
facilities. Vl..SI will be more so. tl'lly the very bigges;; or the dedicated canpanbs will be 
able to afford it. It is this fact, anong others, that will encoirage a closer liaison 
between the systems Jesigner and the chlp manufacturer. 

Ac. the mcment, designers like those engagai in 11icrocomputers are restric~ in t'leir 
ct"Kjice of hardW'ire. The ooly 'P~Y they ca."l gain advantage over oompetitors is by clever 
design of software. a.it if tht. advent of Vl..SI is ~anpanied by an increasi~ use of 
customisation, t"-e designer may be abie to avail of better hardware as well. Liaison with 
the semicondt.Ctor li0uses may prodtee l'lardware 'specials', perhart3 d~igned to suit particular 
users and particular ma.-kets. 

Thr:ce is an interesting marketi111> dynamic hf.re: the chip m~ufacturers do not like the 
market risk of p1·ocessors. Instead, they ?"efer the r'elative sect.rity of proou.::ing mE!l'ory. 
For this reason, there may be a trend towarcs involving lhe :iystems--houses more in proce3.90r 
design. 

If this rappens, the sysi:.ems houses can acquire the hardware advantage 11i.scussed above, 
ar.d the sanicondootor houses can be rid of the market risk. Al 1 the chip manufaci:.trer loA'.>uld 
do is supply the customised processor chip and memory. If the rrocesoor flopped ori the 
market, the systems house loA'.>uld tal<2 the rap. 

Pt'edictions also l'Bve it. that this will mean a proliferation of SDa!l design houses, 
whose function it wlll be to interface the miorocanputer manufacturers to the chip manu­
factt.rers. F.ach design oompar.y will cJ1sist of no more than 30 or 40 t:.peciallsts W'lo can 
turn systems requirElllent.:J into VL!>I designs. <:rechnology Irelal'd, M:ly 1983 ) 

Chip desisr:i 

Cal:putef'-men are challenging tne idea that smaller is better in microelectronics. 
Instead of tryil1') to cram ever more circuitry on chips a few millimetres squar·e, researchers 
are tryil1') c.o link together the equivalent of many idnividual chips on wafers of silicon 
three to fol.I· ir.ches in dianeter. If the b~s can bti overcane, they reci<on such super--::Mps 
will be more capable arxS easier to operate than U-1e collection of individua~ chirt3 they 
replace. 

<Xle Silicon Valley caapany, Trilogy Cbr.1:->uters, is staki~ its futW"e on this chip­
ma:ang techniqne, called wafer-scale integration (wsi). Trilogy's fo1uder, Mr. Clene Amdahl, 
pr·anises to introdl.X!e the n.rst ccmnercial wsi ch!.ps soon. With abou', 40 such chirt3, he 
reclcoM he can make an IBM-canµatible <Xll!lf>uter that will out-perform anyth~ IBM can offer, 
and cost less. ~ecifically, wafef'oscale integration offers thref' potential advar.::.ages over 
conventional chiJ>-making technique.3. The most important is that, with so m1£h space to play 
with, designers can add red1i1dancy to its circuits. Suppose they war.t to build a super-chip 
whose f\nctions require the equivaler1t of one conventlOMl memory chip. They can actually 
build in the equivalent or several corr1entional menory chips, aoo, if one fails, the chip 
can - in t.heory at least - be desigrlfld to 3Witch its operations autanatically on to the 
b~k-up ll'lits. f.alputer breakdowns aoo maintenarx::~ 1oOuld be kept tc the bare m1nimun. 
Second, because the ditterent cirouits are clo:!er together than they loA'.>uld be if they were on 
separate chips, they can Ca1111U1icate vi.th each other faster a.~ more easily. Third, wsi 
chips are easier to oool than co.went.ional chi,;.s. That matters - Jle of the nightmares of 
the ccmputer del'Jigner is that his new WOPder mach~ne will ':.hrow off 50 mt£h heat that it 
melts its owi circuits. The snag 1otith wsi is that the ext1·a canplexity of the chips makes 
manufactiring d'!!"ects inevitable. Silicon wafer3 a.~ ~ig as three to fot.r inches in dia"''!ter 
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carry snall local defects in the st~ttre of the mat.er\al that knock out the circuits 
printed over them. l'Boofactlr .. rg problems also make s.:me other areas of the wafer useless. 
Overecmi~ these naws is very difficult. Even fin:f~ the naws is tricky. &!cause wsi 
chips contain so many circuits, the faulty ones carnot be located by conventional testing. 

In theory, o™ could first print the in:fividtel Slt>-l.l'lits (eg, menories) 0.1 to the 
wafer, test tnem separately, an:f then connect together ally the v:>rld.rg ones into the final 
prodtx::t. But that w:>uld be prohibitively expensive. creating cireuits on silicon is tricky, 
:1:-id, because each of the wafers v:>uld have different d<?fects, the interconnecti~ circuitry 
would have to be tailor-maie. 

So wsi chip-makers are taking a different approach. They are trying to make the chips 
a~ defect-p!'OOf as possible by, for exanple, makil"@ ttie individl.Bl Slb-l.l'lits larger than 
their conventional chip equivalents. And they are trying to give the chips the ability to 
diagnose tt-eir oi.n faults. 

fot.lch or' the research done so far on self-diagnostics ~mcems wsi menory chips. !le-­
searchers at U.e Klssachusetts Institute of Techno!ogy have created a i26c-bit menory chip 
with just eno~h self-diagnostic capability to tell a testing mach1.ne litlich of its circuits 
are not "'-'.>rici.rg . O'lce located, those circuit~ can then easily be knocked out by an electron 
bea"11 to leave a tuictioning memory wafer. Al~h 12& memory i~ not a great pri?2, the 
researeher!'i hope the san~ tecmiqUPs could be used to expand its capacity 10 or 20 times -
outstrippi~ conventional chips. ~hs i.o \oOrici~ en a more ambitious idea. Instead of 
simply being able to tell a testing machine ~ich of its circuits are faulty, its chip is 
bei~ designed to test its CMl circuits, an:f itself autard.tically re-route its "wir!.~". 
Other oompanies ._ire also interested in wsi. technology. :.cmo.9, for exanple, is toy!.~ with 
the idea ot' creat1~ it5 fifth-generation ccmputer en a single wfer instead of 256 indi­
vidi.Bl chips. The redll'ldant circuits built into the wafer, Irmos reckons, might also be used 
to boost the super-chip's ability to harnle large amOl.llts of data thro~h parallel tirocessing 
- that is, to have sev~ra.l circuits worki(l! en the 3'1111e fl'Oblan at the same time. Sceptics 
will believe in the wnders of wsi tecmology when they see then "'-'.>rki~. They reckon the 
complexity of the chips and of the self-diagrostic systems will make them expensive and 
unreliable. All eyes are now on Trilogy, litlose prcdl.l!ts shollid provide the wsi te::mology's 
first su::ce~s, or failure. (The Econcmist, 23 July 1983.) 

GP.tting c~uters to design their own chips 

O!ip designers are keen to get ccmputers themselv:!S into the act. The reason ls s!mple 
eno~h. You can already cr<111 100,000 or so transist.ors on to a chip - and a lm-transistor 
chip ts in sisht. Designi~ the layout of sl.K!h chips requires expensive (an:f inevi.tablv 
erroqrone) teamwork. taerica' s JI, tel says it took fb'. . .a~ C'.aleodar years 'llld no fewer than 50 
marr-years to design its latest 16-bit chip, the 286. Computers, everyone agrees, car. produce 
short-cuts, tho~h there is debate about how best to use then:. Chnsider three very different 
problens: the final layi!l; out of a senicustcmi.!!ed chip; the j1-€gling 2.!"0lrld of standard 
chip elenents to CrP..ate a design fbr a low-volune chip; arrl the design of an utterly new 
high-vol1.211e chip. Using a canputer to tackle the first probl&11 is relative1.y straight 
forward. A good example is the ccnpletion of ac:rcalled gate-array chips. These chips are 
largely pre-processed and need only the laying out of particular coonections D<ng their 
elenente to customise then to do a i:articular job. Often the design of t.'le final layout is 
wasteful; it uses more space on the chip than necessary. Qie rlrm t.C'yi~ to develop design 
soft1oere to m:..nimbe Steh waste is a start~l.4> canpany based in F.dili>irgh, Scotlaid, Lattice 
Logic. The next. step is to U9e a ccmptiter not simply to make connections between elments on 
a chJ p but also to specify the stan:faro elEments to be coonected ....,. Programmes that do this 
are known as silicon ccmpilers (Lattice Logi.c is wrkil"@ on ~h frCJgrallllleS, too). Using a 
canpiler, a designer can specify the basic parameters of the chip he Wlnts, rather as re 
c:>uld order up a m&l in a restatrant. The ccmpHer then acts as a cookbook, detaili~ the 
ingre1ients nef'lded and how to put th'!ll together. For exanple, you might ask for a ~o-called 
aritl'lnetic mit (the circuitry that carTies 0•1t binary suns) pl~ sane rand<m-access memory. 
The ccmputer programioc would be left to put t.i1ese irgred ients together. 

A Silicon Valley start-up canpany, Silicon CompileM, has used this approach to design a 
canpl icated OOllllUlications ch1.p for \;."Je in Ethernet netwrks ror a rellow start-up' Seeq. 
According w Silicon Compiler's fotilder, Dr. David Johannsen, a designer can simply reee his 
caapeny' s soft1o11111!! with a short-hand notation of lotlat he wants his chip to do and then let 
the computer boi.'. dcMl ( canpile) t.ne int'onnation and ~oduce a G0119lete layr,ut. HagniN.ed 
pi ~ti.res of the Ethernet chip S\ow the hall.Jnarks or a ocmputer at wrk. The chip has an 
uraUl'Sually h~ghly ordered, methodical appearance. 
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Critics say that this may be fine "1en it C!:IDes to the design of small-vol1.111e, custan 
chips but point to t"° S'lags. First, yo~ w:>cld still need to develop software to check 
whether ~ resul tir.g design fits together properly - albeit the ccmpiler srould be more 
acclrate than a hunan designer. Secorx:I, a silicon oanpiler also tends to wa:-.te space on a 
chip - oecause it must ji.ggle fairly standard solutioru1. ~en it ccmes to designil'l!) an 
imaginative chip aimed for a ll'ass market, the critics say, canpiler will not do. There is no 
slbstit\Le for the ingenuity of hunan designers then. Canpilers simply do oot have the 
flexibility of the hunan brain. You n~ a master chef - not a robot with a cookbook - to 
prodl.l!e a three-star meal. 

PertBps. 8.lt, even if they cannot replace then, can{)l:te::-s can aid hunan designers in 
creati~ clever chips. So says &-itain' s Irmos. And san~ big .American chip-makers are 
impressed erntgh to want to buy the design systen !.t has developed. Rather than specifyil'l!) 
new ways of layir.g out starx:lard C<J11ponents (Irmos, too, uses silicon canpilers for that), its 
softlolire generates new canponents that designers specify in COl'siderable det:lll. It is a 
design aid rather than a design Sli>stitute, filling in only fine detail. And the designs it 
throw:! ~ can be tested without the need for extra soft.ware. 

What savirigs does the Irmos sytan produce? Irmos says that it has done a design 
canparable to Intel's 50-Gm-year, fOlr-calt:niar-year one using just three man-years in six 
months. Its chip is a mi~roproc~r called a transputer ani, says Irmos, outperfonns most 
other le-bit microprocessors - in simulated trials a11y;.ay. Miro, Intel's 286 chip already 
exists. Irmos's transputer chip i~ yet to be i:rod~ed. (TheEconani~~. 19 March 1983.) 

Galliun arsenide chips 

In the race to develop the .iext generation of high-speed microchips, Japanese elec­
tronics cceoanies are p.ttting their money on gaUi1.111 arsen1'1e. Fut galliun-arsenide chips 
are much trickier to proda:e than silicon chips. Designs proliferate in tne laboratories of 
F\:jitsu, Hitachi, Nippon Electric, Toshiba, etc. The challenge is to get these super-slick 
chips out of the lab and into mass prcxiuction. There are tw:> main probltms: getting enOl.@h 
high-quality galli1.111 arsenide tc bu!.ld lots of chips; aoo developing a rel'".ble c':lip-mald.~ 
proces:J. The first problen is close to a solution, but the seccn1 is not. c::.omr-an1es dis­
agree on t!'le best approach to a1opl. In J.pril, Japan's optoelectronics joint research 
laboratory will annol.l'lce the final version of a new process for making h~h-qua.lity galliun 
arsenide. It is th~ t'lrst stage of an Y18 billion ($75m) project set up by Mi.ti an:1 the 
electronics canpanies to close the tecmology gay bett.een silicon and galliun arsenide. 
Hr. Izuo fuyashi, the lab's director, recko:tS that at the manent mdP.rstanding of galliun 
arsenide is 20 years behind that of :!!ilicon. He hopes tnat in six years - the i:roject's 
lifespan - he can make galliun arsenide as easy to cope 'id.th as silicon is today. The 
l~-tenn aim is to prodl.l!e a galliun-arsenide ~hip that switches optical as well as digital 
electror.ic signals. a.it that. is still on the drawing board. The new crystal-producing 
method is a refinanent of ar, existi~ process, kr\C*(l as liquid encapsulated czochralslci 
(lee) , in lillich a brew of galliun and arsenic is heated to melting-point. To stop the 
arsenic atcms evaporati~, the melt is covered with a layer of boron oxide, aoo placed in a 
pcesst.rised atmosphere of argon gas. A "seed" crystal is dipped into the galliun arsenide, 
arx:I the crystal and liquid are rotated in opposite directions as the crystal is withdra"1. 
Hey presto, a t'Ully gro\ofl gallil.m-arsenide crystal is pulled out.. 

There are tw:> b~ snags. The crystal contains silicon impurities lobich can ruin a 
chip's perfonnance. And pulling the crystal out of the melt without caret'Ully controlling 
its dianeter causes so-called dislocations. fooblecules slip out of place in the otherwise 
highly regular lattic'?. Dislocations impede the movenent of electron~ - and thus destroy 
galliUD arsenide's spe&:! advantage over silicon. Dr. Tsugo fukuda and his tean at the joint 
research lab have modified the basic lee process to get ro1..11d these probltms. First. a 
pers:mal canputer was linked to the crystal-pull~ mechanisn to control the crystal's 
di.aneter. It maintains a constant rel.'.ltionS'lip between the length arx:I weight of the crystal. 
This trick redi.r.es dislocatfons a thousand fold. Second, Dr. fuku:la invented a way of 
purifyi~ tre crystal as it ia pulled frcm the melt. The pressure of the argai gas is 
su:ldenly cut rran nearly 50 atmospheres to one atmosphere. The boron oxide bli>bles, aoo the 
impurities are distillui out of the melt. 8.lt that trick lde.ds to other difficulties. 
Distillation sets up convection cirrents lillich cause more disloc.itiom,. To get roi.nd that 
one, Dr. Fukuda creat.«1 a magnetic field roll'ld the melt to calm do!.11 the ct.rrents. 

Toshiba, rrcm lotklm Dr. Fuku:la has been 9e00nded to the optoeiectronic research lab, 
bel 1eves the only practical approach is to uae a process similar to that eaployed for silicon 
chips - etching circuits on to the chip. To:!lhiba tes already developed a gaHiun-arsenide 
gate-array chip with 500 gates on it, arx:I it tes a chip with 1000 gates hrki~ 1n its 
KaRBsak1 research labs. f\Jjitsu, meanlillile, is developi~ a ~-called high-electron-md>ility 
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trdllsistor (heint), which shoU:d \.Ork much faster than chip elenents des~.gned to Toshiba's 
philos:>phy. In theory. The troli>le is that to gain their speed, hemt elenents have to be 
chilloo to liquid nitrogen tenperattres - a messy problen for canp!Jter designers to have to 
contend with. Building hemt chips is proving difficult, too. Hemt requires a saoowich of 
layers of galliun arsenide and other semiconducting material3 each only 10 molecules thick. 
It is notoriously difficult to control the thickness of the layers; thus far, Fujitsu has 
fabricated ooly the simplest of circuits on it..s hent chi ;>s. Disparaging critics say these 
circuits are to a wrking microchip as a valve is to one of Loday's sta~e-of-the-art silicon 
chips. (The Econcmist, 5 Fe~rll'lry 1983.) 

Designing the 8 million-bit chip 

The next generation of canputers will be several times faster at carrying out the 
millions of instructions a second i.bich present-day canputers can just about harxile. Making 
the chips for these computers preS£nts sane sticky problems of miniaturisation. 3naller 
chips are betr.er because it takes less ti'lle tor electrons to pass fran one poL1t on the chip 
to another and you can pack mere of Ulen into ooe box. But what must oot be lost is COO!­

plex ity - in fact if you can make 3Daller chips that are even more canplex then so much the 
better. Ci.rcuit designers are looking forward to building chips Ulat can store 8 million 
bits of infonnation - 32 times ma-e than the 256K-bit chip most manufacturers are \«)rking on. 
But, as more electrons i.tlizz up anj down shorter "highi.B~", the heat W'lich they generate 
causes the biggest headache for chip makers. 

Over the years designers have steadily decreased heat dissipation in chips. <ne method 
is to lower the operating voltages of canponents. This precess cannot continue iooefinitely, 
however, because circuits require mini.mun shifts in voltage to make than change state. 

The excess heat produces "oot" electrons in the surfae;e layer of silicon dioxide. 'Ihese 
can migrate into the actj· e semlconductor regions o~ 3. device a-xi alter the minimun voltage 
necessary tv cl".ange its state. As canponents are designed that are S11aller, with corres­
porxi ingly fewer charge carriers in each device, so these effects becane significant. 

So •J1£h for danage to the semiconductor materials: what about the ahminiun wires 
carrying electrons between components? With very narrow wires, high densities of cl.l"rent 
make the atans migrate into the sili~on base of the chip. lhi3 brings the risk that 
even~l.Blly the circuit cvuld be broken. Such electr~migration can be red1.eed by croosing a 
different corxiuctor, but it cannot be eliminated entirely. 

Electrical resistance also increases as wires becane narrower, producir@ ~ignificant 
voltag£ drops which again threaten the operation of the devices as well as dissi~~-ing more 
heat ..•• (New Scientist, 9 June 1983.) 

Customised semiconductor materials are on their way 

!ilperlattices may be the key to the next generation of chipe. Today, the \ollfers fran 
which chips are made are uswlly sliced fran single crystals of one material: eg, silicon or 
gallhm arsenide. Supe;-lattices are canposites: that is, crystals built; up of alternating 
layers of various canpol.11ds. The Jap:;nese are hard at i.ork at st.X::h t..'Olllposite saniconductors. 
Under a $1.llm Hiti-sp0nsore<1 progranme, Fujitsu, Hitachi aoo S...Uitomo are making chips out of 
alternating layers of galliun arsenide and aluniniun arsenide. Now researchers at America's 
Sarxi ia National Laboratories in Albuquerqlie, New ~xico, may have stolen a march on them by 
developing somethi~ call~ a strained-la~r •mperlattice, or SLS for short. 

There are a nunber of reasons why research has been pushing aheai on superlattice 
seni-conductors. For a start, chips mt.de frCJD thCJD pranise to i.ork at higher speeds and 
temperatures than conventional ooes. n1e main problen has been that, using ordinary tech­
niques of crystal generation, the different layers do not marry up neatly. Because the 
crystalline strtettres of the materials 1n the cani;osite differ, ~he boll'ldllries between the 
layers contain defects \tlich degrade the perfonnance of chips mt.de fran t.hem. This is the 
probl811 that Sarxiia has solved with its SLS technique. In an SLS superlattice, the different 
layers are extrao:-1linarily thin. They are less than 30 millionths f)f a millimetre thick -
that i:s, just a few a tans thick. l.a)"lrs this thin art'! effectively elastic: the outermost 
strata of atans can deform to accamnodate each other. Instead or misnatching to creatt 
defects, the atanic bol.11daries of the layers align mder the strain of crystal generation. 
The result i::s almost perfect composite nrystals - and s:> high-perfonnance devices. 'Dlere is 
another plus. The Saooia re9earchers think that SLS crystal11 can be tailor-made to suit 
almo11t any requirmient, because they ~an marry up a wid~ range of difft-rent. materials. For 
instance, you could malce s~rlattiees canbining gallit.."Tl arsenide, gall1UD pho9P11.de aoo 
indiun gall1un arsenide. 
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How well any semicondoctor ui:a perform in .i given application depends in part. oo 
:nnethir:g lmo.n as its bar:r:1gap. This refers to a gap betWt!en tw:> energy states. A semi­
condoctor has a 90-called valence bar:r:1 and a conch.ction band and the name of the game : s to 
make electrons (or JX)Sit!.ve "holes") junp fran the valance to the conduction band. The 
bigger the bandgap, the more energy is required to effect th~ junp. Usually th~ bandgap is a 
given. F.ach semicondoctor material has its own characteristic ban:igap and you simply have 
to choose the one that best suits your needs. .9.lperlattices open ~ tht: pos:!ibility of 
creatir:g precisely the bandgap you would ideally like. The bandcap characteristic of the 
ci~rlattice as a wole will be slightly different fran that characteristic of any one of its 
individual canponent materials. Vary the mix (and thickness) of the canponent layers and you 
should be able to vary the barxlgap to order. ni.- Japanese have been workill!) on superlattices 
primarily to develop chips for straight e!.~tronics applications, eg, fifth-generation 
computers. Sarnia thinks that the biggest ix>tential for its superlattices may be in opto­
electronic applications. For ex<lllple, super-bright lightenittir:g diodes ( leds) could be 
made tran SLS superlattices. M:>re exciting still ( th:n~h something that Sandia is not 
talking about) is the possibility of using SL.S superlattices to make leds Wiose emission 
wavelengths could be precisely "tined" to minimise the attenl.litiQI'\ of light signals sent down 
optical fibres. It should alSJ be possibi_e to create the first-ever green solid-state laser; 
that would have applications in, eg, optical data p-oce.<tSir:g. Not sW"p-isir:gly, a m.mber of 
other groups are now interested in SLS, incluiill!) the .American semicondoctor-equi!JDent 
manufacturer, Varian Associates. 

Exploiting superlattices ccmnercially will require specialised teclniques for depositi~ 
very thin layers of semicoo:iuctlng materials on to substrates. There are two runners: 
molecular-bear! epjtaxy and metal-organic chemical-vaix>ur dei:x>sition. Both are still in the 
develo!Jllent stage, but moleclh~bean epitaJCy (or HBE) looks closest to the mass-production 
line. HBE typically works by usir:g an electron beam to evaporate and focus on to a substrate 
each elm.ent wanted for a crystal. The different elenents are dei:x>sited on the substrate in 
layers just a few atans deep at a time. 'Il1e technique is extremely precise. It is al~ 
painfully slow: it would take an hoir to build 1.4> a sandwich a micron (a thousandth of a 
millimetre) thick. FortinatP.ly, for the ultra-thin layers w:i.nted for superlattices, this 
sl~gishness is not a crippling disadvantage. HBE has so far been developed mostly in 
conjl.D'lction with work on galliun-arsenide devices. Intriguingly, scientists at America's 
Bell Labs have now demcnstrated that it can be used to deposit thin layers of silicon a.s 
well. So it looks as if further speed improven~nts in good old silicon chips are also on the 
cards. (The Econanist, 16 July 1983.) 

Putting organic molecules to work 

Engineering and biology are beginning to join hands. lt>st of the research is going 
into pos.."ible electronics applications, for two good reaS)ns. First, organic molecules can 
have !.nteresting electriccil properties, actir:g a'3 semiconductors - indeed, under certain 
conditions, as superconductors. Second, they are snall: in theory, even a tw:i-dimensional 
biochip could !".old a million times mere devices than a conventional silicon chip. Not>ody has 
yet managed to make a true biochip - let alone a biocomputer·. EXperiments with natural 
cellular mat£.rials are being done: for instance, America's Gentroni.x Laboratories is 
investigating th~ possible use of muscle fibre to build up three-dimensional electronic 
circuit!!. 8.Jt most research groups are concentrating on organfo molecules (that is, 
molecules containir:g carbon and other atans) fran the chemist's shelf and on constructing 
sir:gle devices. 

Getting t\rictiona.l crganic electronic devices and then connectir:g then up on chips is 
going to be a long haul. But one technique that researchers in this area have been using in 
their work could fioo electronics applications in the more iJllnediate f\Jtire. It is the 
technique of depositing on to a substrate (like silicon) films of materials that are just one 
molecule thick .... (The Econanist, 4 June 1983.) 

Relief for chit:shop eyes 

A new machine should De a sight for sore ~yes at senicondtCtor factories. The Olip­
check, mlKle by Cambridge Inst-r1.ments, autcmatically inspects the mask3 1.19ed to etch circuits 
onto silicon. Despite efforts to autanate chip factories, some jobs can be done only by 
h1..111ans. Often they are the most tedious ones, lnvolving inspectir:g and wirir:g ch~ps l.Wldet' 
microscopes. Chipcheck uses a canera to scan mask.~, a process W'lich takes less than half 
an hour for a chip 6 Diii ~ oaapared with the days it can tala!I to inspect manually one of 
the late~t million-transistor chip masks. The image is digitised and canpared with the 
ori81nal data prcxiuced by the chip's designer sitth~ at a canp..ater screen. (New Scientist, 
19 Hay 1983.) 
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Using artificial intelligence to test integrated circuits 

iresear<'.hers at B:lttelle-Geneva are developing a new method for- testing atd visually 
inspecting integrated circuJts. The method ~s artificial intelligenc<? approaches an:i 
mique senS>r canbinations. In its present state the I:S.ttelle method - which also can be 
adapted to hybrid cirC"..rl.ts an:i printed circuit beards ·- substantially redu::es the imaging and 
electrical testing times. It also reduces the non-detection and false alann rates. These 
adnntages have been validated thro~h earlier experimentation. Major applications for these 
developnents are for bot.'l digital a."'Xi analog integrated circuits, and for mooolilhic sen3Jr~ 
used in high-rP.liability electronic atd infonnation processing syst811s. (Battelle Tod'ly, 
June 1983.) 

Chips off old bloc.~s 

A.'3 microchips becane ever SDaller and faster, the more difficult it is to prevent th811 
overheating. c.ne way is to increa!le the rate the circuit ~s on ~ich the chips are 
mol.l'lted conduct away the heat. Scientists at a &-itish research association believe that 
this can be done by replacing plastic and alunina boards with sheets of steel coated with an 
insulating layer of vitreous euamel similar to that in danestic cookers. ERA Technology of 
Leatherhead nas combined the latest r.igh-gratie enamels with sc~printed conductor films 
selected for their canpatibility with the low firing t°d'lperatlres that vitreous materials 
need. (}lip carriers are mOl.l'lted by a tecmique in which the solder is heated by immersing 
the board in a vapolr bath. The new boards are cheap and strong. If they dissipate heat as 
well as the sci.entists expect, eranelled steel could take over f'ran both alt.mina and plastic. 
(_!'ew Scientist, 7 July 1983.) 

AutOlllated growth of silicon crystals 

An autanated silicon-crystal-growing system developed by Ferronuidics (Nashua, N.H.) 
will get its first application by 2n tnidentified Japanese ccmpany. The caaputer-cootrolled 
systen is used to grow mooo-crystalline silicon ingots, the initial process in the manu­
factlre of microprocessor chips, other integrated circuits an:i photovoltaic s:>lar cells. The 
system als:> incluies an innovative crystal-removal step, ~ich eliminates the need for 
:>perators to manually renove the hot, heavy ingnts. Ferronuids, which are the basis of the 
system, are nuids that ;we responsive to magnetic influeooes. These nuids can be irecisely 
positioned by external magnetic fields. (Chemical Week, 8 June 1983.) 

APPLICATIOOS 

Canputer hooked to hand loan 

AVI.. Loans, Olicc, california 95926 (USA) hav~ rrodooed an exaople of intennediate 
technology by adding an Apple microcanputer to their hand loan which makes it possible to 
design new fabric patterns on an electronic screen and then have the canputer ir.stru::t the 
dobby hec::.d to reyrcxh.~e that pattern on the loan. The canputer can then store the pattern 
for futt.re use. 

In 1980, AVL varticipated in a "TecmoJ "SY for t.'1e People" trade oonference in Geneva 
an:i estab:..ished contact with business representatives f'rcm Western Ellrope and many deve:!.opi~ 
col.l'ltries. It has n<M formed a snall international subsidiary, AVL Interriat1.onal, and 
is starting to market its loans in other COll'ltries and e>.plore tt:e possibll ity of partici­
pating 1n joint ve:'lture~ in developing col.l'ltries ~ich dll help to create prodootive W>rk 
for many •.nanployed or mderemployed ~rsons in thoSE: coJitries. AVL loans are now at W>rk 
in Austria, Crear. Britain, Mexico, Thailand, and Indonesia. A joint venture is being planned 
for India, and lOQlls will s:>CJO be in operation in a nunber of other cOl.l'l tries as well. 

Ccmnunity Hmory project, Berkeley, Ca. (USA) 

cam•.nity Memory is de::;igned as a powerful and plblic system for OOlllll.llications and 
infor'!lation exchange. Its med ill'O will be canputer technology: a net~«>rk of relatively snal l 
and cheap canputers, each connected to a do:zen or more tenninals located mostly in public 
places such as neighbo...-hood centers, care~, boo~tores, and libraries. 'nle Coalulity Hamcry 
S}'3tm will provide! simple Yfit powerful weys to store and label information, which can then 
be browsed, selected, sorted, and fished out. All thP facilities of the systmi are availltble 
to all tts users: anyone .Jan post messiges, read me~es, and "'1d oomDents or si.«gestions 
to them. Catlml.l'lity Heincry can be uMd as a c<J1llll.llity f'111ng cabinet, a continuously avail­
able converigtion on any topic ~atsoever, a ;>lace ror people with caiaori interests to rt..-.1 
each other, a tcol for collective thinkir-3, plannir1g, organizin&, and fantashing. 

j 
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Hes..'\ages on the f.alllulity Hemcry systen might incltiie: 

- AnnolllCenents and coaaents on etrrent events, entertairment, re3taurants; 
- Debates about ~CJllllUlity and political activities; 
- Listings of cCJlll!lEity reso...-ces; 
- Information about barterirg, buying, selling, and renting; 
- Notices about g~s being funned; 
- Graffiti, poems, dialogues, and "multil~ues". 

Siree the users thmselves are the source of Information in the O:mlulity tenory, the 
system is not slbject to the various kinds of constraints imp:>Sed by ccmnercial "information 
providers". 

What hardware - canputer, disk storage, terminal:1 1 maiens - will a Qmnunity Memory 
system require? Its average naie should be able to oonnect 16 to 20 tenninals at one time. 
Computer and disk storage should operate with enOl.@h 5peed and efficiency to give users good 
service. The tenniuals should be easy and can.f'ortable to use, and might have a joystick, 
mouse, or touch pad, as well as a_ keyboard, for fast or farey message manaNering. (Infonna­
tion on the above t\O itmas lillS p&~ovided by the Council on International and Public Affairs, 
New York, NY.) 

Chip to control induction mtors 

A single chip, ~rmaed to oontrol three-ptese electric indootion motors, is row 
canmercially available i.hich :sves energy, allows heavy industrial motors to start up 
smoothly arxi switches off operations lil\en a fault is detected. Fairforo Electronics, a SDall 
Devon-based firm, is prog1'81111lirg M::>torola chips and sell~ then at less than £30 to existing 
manufacturers cf control gear. Accord~ to Ray lristow, initiator of the controller's 
developnent, the real breakthrot.gh MS been in analysing the highly CCJ'lplex logic irwolved 
in three-phase control and redooing the nunber of pr~ramning statements to fit onto a single 
chip. 

The chip is prograaaed to mooitor the amomt of wrk being done by an electric motor and 
alter the power intake to mtch. It assesses the \Ork output, or the "load", by constantly 
monitoring the phase lag between voltage and current lillveforms, which increases as the 
motor's load decreases. 

a.it the Fairford chip is not merely aimed at energy savings. According to &-istow, 
because the chip controls the aDOU'lt of energy going into the motor, it can increase the 
supply gradually· to ?"OVide a ..o-called "soft start" , reducing the degree of stress endi.red 
by heavy irxiustrial machinery i.ben s-"1tched en. The chip is also ?"ogramned to detect faults 
resulting 1n loss of current in a phase. ~en this happens the motor is automatically shut 
dOlol'l. (Financial Times, 11 March 1983.) 

Process control 

For the past 20 years or so many plants mve been operating SEll'i-autanatic ?"ocess 
control systmas. Plants use a control roan or control panel fran ..tlich punps, valves, 
canpressors, or ot.her equipaent in ranote locations can be stopped aid started. The great 
junp forward with micrnprocesaors is that they allow you to stop or start this equipnent in 
any sequence you like, with many different timings between steps. Typically, for £800 you 
can get a ?"ogramnable logic controller (PLC) "*11.ch can open and close 10 valves, stop and 
start 10 motors etc. in any sequence. BiggP.r systems require bigger Pl.C's and a bigger 
btiiget. 

c.omputers are now u~ to control ver.y large plants - thousands of valves, motors, 
arxi other eqipnent - and give oaaplete managanmt information on plant performance. These 
big systens are fine, provided you can get a h~e buiget. 'n\e ?'eserlt stat&-of-the-art 
however makes it very attractive to autcmate bit by bit, star·ting with the least critical 
portion, using it as learning •perience. The c~ept of having ooe big canputer- rlJ'lr.ing the 
entire plant !ills in vogue up until 1980 when the really low cost microprocess01·s cane into 
their own. The current trend is towards decent• alised control, ..tiere each ~ction has a 
computer controlling its operation. 

In a dairy, ror ax•ple, you might t.ave one mi_croprocesaor ccntr'Ol •. Uig a yroup of 
3 paste~i:zers, one controllifll a cleaning in place (CIP) washing set, another controlling 
raw milk cooling and storage, and so on. This ronn or 'distributed control' has distinct 
advantages. ~ch block can act ind8Pf'rx1ently cf the other. If one microprocessor fails for 
any reason, the rest can carry on .•.ndependently. In a typical existing pla.1t, the engineer 
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will install a microprocessor for each section, but th~ ultimate aim i.s ~o have the plant 
controlled fran ooe roan. Therefore, a managE111ent canputer i.s U3ed tD oontrol the various 
microprOCf"ssors. 'Dle microprocessors in ttrn provide infonnation to the management machine 
so that the overci.l plant records s1£h data as temperatu-e, pressure, flows, tank levels for 
managenent use while in oi:ieration. 

The biggest hassle tere is inter-ca111u.11ication between microprocessor.J arxl managenent 
canputers of different manufacti.rers. In general, microprocr.ssors arxl management canpute~ 
of the same manufacttre can calllll.l'licate; there are well established systems for getti~ 
microprocessors and microcanputers (desk tops) of specific different makes tc 'talk' to each 
other. ft:>wever, mix~ up all oorts of microprocessors nonnally leads to trouble later 
on. 

All microprocessor systems must be designed to cater fo!" failtre ~at if the micro-
processor blows up? One can't have dirty milk tanks, nor leave creaw in tanks for days to go 
off because the emptyi~ program doosn't 1oOrk. So we have a bacY.-1.4>. Typically, this could 
be a mimic panel or VDU. Th.is equiµnent allows each valve to be mam.ally controlled in the 
event of failure. A must. 

Also a mu:.t is feedback f'ran the system - t~t is, if a valve hasr.' t opened as irr 
str1..Cted, a signal fran a proximity switch says so, arxl the mic;"Oprocessor stops the progran 
and alanns. Th.is is a great security and a great feati.re of the microprocessor. Th.e big~est 
plus for a micro based system 1.s the repeatibility. Every day, each piece is w:isheC.: at 
correct temperature with corTeCt chemical for the right duration. ProblElllS terxl to be 95 per 
cent mechanical, for exanple caustic dosing punp failtre, wet limit switches, cakifl!i oo level 
probes (especially in hard water areas) etc. The operators and dairy electrician usually 
learn hew to use the system, cm~e pr~rans etc. in a day, given a stamard microproces:!Or. 
Other process control applications now incluie batching, irrline blendi~, milk transfer and 
- very interesting - Bailieboro (',o.-Op' s microproce:JSOr control of an evaporator. It is 
important to have a local supplier to install the system, for )Ou'll reed to ~e it, 
expand it, or modify it sanehow. That ;.rill cost a lot in time and IDC;'ley if there's no Irish 
back-up. 

Ultimately, the larger dairies will be canputer controlled - nn by one man or maybe 
none. !l.Jch a plant is that of the IAltch Co-Op Coberoo whose butter ractory is the largest in 
E)Jrope. It processes 700 million litres of 111ilk a )'ear, arxl the entire processing/cleani~ 
section is controlled by one man. Laboi.r is l.f!ed for tanker 1.11loading and tendi~ the 
packaging machines. At weelcends, the plant is tnnamed, but if there's a probl811, the 
computer rings the operator "'1o 1.s 'on cal!.' at rome, to alert him. 

Other industries "1ere canputeri.sed process cootrol will take over 0000 incluie: 

- Chemicals 
- :-.!.lling 
- Heat Processing 
- Energy Systans 
- Food Proce$Si~ (all types) 
- Plastics. 

(Technology Ireland, June 1983.) 

Micro control for keg racking 

A keg-racki~ systm for breweries "1ich gives significant 1.mprovenents in line 
efficiency is being manufact\red a.d marketed by Stonefield throl.81'¥>ut the UK. Developed by 
Caoo~ate Technology, a division of Scottish and Ne~tle freweries plc, the systan has been 
stece.~fully rll'lning m both Jbddick arxl Centrimatics racki~ machine lines at Scottish and 
Ne~astle installat1.ons for several years. It was originally developed to retro-fit racki~ 
machines, but can be applied with great advantage to new lines. The microprocessor control, 
us1.elly one for each two lanes, replace.<J all the solid state/relay electronics u3ually 
employed by keg-racki~ manuracti.rers. The micros are oowied in a stan:iard 19in. -wide 
cabinet arxl fotr retrofits occ~y the space of the old electronics. Typically fo..r micros, 
controlling eight lanes, can be mused in ooe cabinet. Th.ese mioros are comected via a 
single, three-wire daisy-ctain back to a central ocmputer. 

Th.rol,f;h the caaputa' key-boa~ t:ie operator can also aet information for each lane. For 
exanple, to definf: the laey si:ne, or lotlether a lane is tG oe calibrated t'or filling, or 
"1ether it is to be "clean only" ~en laegs are destined for storage. 
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An i.mpo;tant aspect of too system is its ability to identify reasons for rejects. 
F.ach lane monitors for feedbacks to indicate con-ect temperati.res, triple rejects, drain 
times, etc, arxl will alana if any event is in error. This infonnation can then be fed to the 
central systEll! t.bich will di!ilplay the fllul t, either on a VDU, or a printer. The system has a 
nunber of other advC"11tages for brewery operators. It provides great.er speed, greater con­
sistency of filling and higher prcxh.ct semrity - a fllihre will affect only a ::mall part of 
the line. Installation is ecy and can be phased to enable lines to be converted in s~es. 
Costs are lower, as all replace.aent spares for the mi.cro control systems are identical. 
Detailed management and maintenance info"."lllation is available, both on the ~tral canputer' s 
VDU an:! on mlmic diagrans, an optional extra. Cllrrent and historical status of each lane is 
instantly available and this infonnation can be typed out for record purposes, or to present 
to maintenance for fault rectification. If a disk option is added to the central canputer, 
then historical data can be stored to allow long-term trends to be established. Other areas 
closely involved with the keg-racking line can also be cootrolloo. Information fran check 
weighers can be made available, services Sl.X!h as beer supply, ~ and air can be monitored 
for any interruptions, an:! lane starvation at the wishi~ station can be prevented. This is 
achieved by a keg-picking routine ~ich, oree kegs enter the in-feed systan, ensures that 
each keg is allocated to a specific lar.e and can only be acce~ted by that lane. (Electronics 
Weekly, 6 July 1983.) . 

Railway to test s(.'E!E'.Ch recognit1on equipnent 

Cla.iilling to be the first railway in llirope to experiment with speech recognition, French 
Raiheys are testi~ equipnent at Reicls for converting spoken station n<111es into telephone 
dialling oode. The installation, 1.n the traffic regulators' office, consists of a mini­
canputer and a 16-bit micropr-ocessor. At present it recognises only one voice, but the next 
step will be for each regulator to record his <Ml voice on a tape, which will be read into 
the canput.er t.ben he canes on duty to fonn his in:lividual recognition pattem. 

The regulator wears a microphone ~lipped to his tie an:! ~n the nane of a station to 
be called has been rC!Cognised it is shown on an LED panel a.s confirmation that the dialling 
code is being generated. "1en the call is answered, the regulator presses a pedal to switch 
off his microphone am USPS thf> ordinary tele~ne han:lset so that other station names 
mentioned during a call do not reach the equi(Jllent. If a nane is not recognised the LED 
panel displays 'Please repeat'. 

Tecrt.s in a quiet backgrolnd have shm.n 95 per cent Sl.X!CeS3 in recognising names the 
first time they are spoken. Against a noisy backgrotn:i the rate has dropped to 85 per cent. 
With the presert equi(Jllent nanes must be spoken seisrat.ely with a pa~e of 300 to 400 milli­
secon:ls between then but experiments are already in ban:! with a second-generation system that 
wil! harxlle continuous speech. (Electronics Weekly, 11 Hay 1983.) 

~lectricity meters 

Thanks to microchips, even the hunble electricity met.er has becane a high-technology 
it.an. Britain's South F.ast.em Electricity a>ard (Seeboard) has jeveloped a met.er called 
Calmu, which, it reckomt, can eliminate the need for people to trlrlge about readi~ meters, 
speed up payments and allow flexible electricity charges. Callnu autanatically measures oow 
ml.X!h electricity a oon.suaer uses, calculates the bill and relays it back to a utility's 
canput.er. For now, Calmu U36S telei:tione lines for ccmmunication - semi~ its .signals W"len 
the telephone is not in U3e - but it can also use fibre optics, low-freq•.iency radio waves or 
even the power lines thell.selves. The technology to do all this 1'.as been ar01md for years. 
The real achievanent or Calllu' s inventors - Hr. fbbert Preddie and ft-. Jotn Fielden - was to 
malce the device cost no more than a conventional meter (ab<xr £80) ant do more. 

In addition to billirw, Calmu can: 

Honitor sarety. 1be microprocessors shut off the circuits lllen, say, an appliance 
soort circuits. And they autcmatically t~ll a utility's canputer if anything is going wrong 
with the b&SiC wi.r 1ng or a CUSt<Jner I S 00U9e . 

Allow electronic '.""l)llleflt. Linked to a bank's canputer, the device could enable 
custaners to pay their bills with the touch of a button. 

- Offer flexible rates. With Calmu, utilities can b~in to charge custaners acoordi~ 
to the marginal cost or generating electricity. This varies by several hl.lldred per cent <:Ner 
the coirae of a day - peakirw tllen demant is high (ant utilities have to crank up their least 
efficient plants) arx1 dipping as dmiand drops. (The Econanist, 4 Ji..ie 1983.) 
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CCJ!FUter-~ weather stat.ion 

The current revolution in microelectronics has paved the way for ~(rO'faaents in yet 
another important piece of equipaent. tr. l:rian O'Neill of the CSIRO Division of Tropical 
crops and Pasti.res has ~ploited this tect:nol~ aoo also mde u.se of another piece of 
sili~based technol~)" - the solar cell - to develop a f\ll.ly autaaatai weather station. 

His solar-powered, canputer-ba3ed statioo handles lllCl'e weather data and looks like beirg 
cheaper an:1 more reliable than ci.rrently available ~utcmatic weather stations. A sophisti­
cated but durable array of instn.ments i'nd :iens:>rs meas~-e the air, grass (the so-callai 
ten-estrial m!nimun) and sc,11 tempe.ratires, the hunidity, wirli, rainfllll and solar radiation. 
A saa.11, inclined panel of 20 solar cells sits atop the standard S:.evenson screen - the 
lowred cabinet. The solar pe.nel p-odl.Ces electricity for the aicroccmputer and ir.strunents 
housed inside. n-.e Cells alSC JX)~r the al1fDl<JDetef" I the htaidity am temperat\re 5eru50r5 I 

the rain gal.ge, solc..rimeter and die 'suitcase' canputer. nie station's microcanpnter corr 
tinoously monitors the ~nsors and stores a daily sl.lllllBry of results for up to 96 days 
between data collections. An operator uan extract all the inforwaation stored in 1.11der 5 min 
by hoold~ the suitcase oaapute.r into the system. This ccaputer can be linked to main 
tenninals sll!h as CSIRCl€1'; and, beirg sirailar t.o a l'Dlle canputer, it can be ll.1ed for other 
purposes besides handling weather data. 

At tha time of gcing to press, CSIRO is considering proposals fran canpanies interested 
in the ccmmercial developnent of the weather station. nie Division env~es that ccmnercial 
models will be equipped with a teleJix>ne line that wuld link the static.n to a central 
canputer. Weather data would ;;hen be 1 C11-line' and available at any time. Because few 
trips are needed to collect data fran the new station, the costs of weatt.er '8tch~ would 
be greatly redu::ed. The autanated station should prove valuable for research groups, ani 
it will 1.11dolbtedly have a role to play in helpif1!; t.o fill gaps in weather recordirg in 
renote areas of Australia su::h as the Simpson Desert and the coal-mining areas of central 
Q.Jeensland. 

For more infonnation: CSIRO Division of Tropical crops and Pastires, 306 Dannody Road, 
St. Lucia, Qld 4067, Phone (Oi) 3Tl 0209. (CSIK> Industrial Research N~, Harch 1983.) 

Ship canputer clears the deck.~ 

<:anputers have mcvai in to make the "1ole business of filling cargo holds less hapha:zard 
and more efficient. In the van of this dockside revolution is the U.verpocl firm of Col.bro 
and Scrutton, "1ich has been involved in the more traditional kind of cargo handling since 
the 18th century, \tier. it ~ t.o make block arli tackle. Now the ocmpany has mik1e a tedr 
nological leap ..tlich has wn !.t orders fral India, lbllarli, Italy, Poland, Japtr. - and ., ... a 
£100,000 contract fran the s~r-efficient South Korean yard .;,f Hymdai. Before loar: 
the relevant data about the ship and cargo is fed into a microcaaputer "1ich can r' 
to 30 different types of lashing at various angles arli st~ths. In minute 
nashes on the ccmputer s:?reen showirg exactly "1ere the cargo should be secured, are 
cut dramatically. In the South Korean order the final rigg~ system W!eS 30S less la:Slirg 
equipnent for the same cargo weight. 

The canpany dec111ed t.o invest in sott..are. Helped by the U.verpool consultancy firm 
Anchor !-Brine arli Uoyds Reg~ster or .ltlipp1ng, C.o\bro de\'eloped its cargo securirg system, 
callea the Lashirg ~rk Plamer. Cbibro also ..ants to sell its sofbare direct t.o ship­
OW'lers, so they can solve la!hirg problms thallselves. With many vessels now carryirg 
canputers on board to control stocks and Ylges, Campbell reclcDns he •ust have a winner. (The 
Sunday Times, 22 Hay 1983.) 

Dutch firm launches autanated lab 

Philips' s ids or an autcmated laboratory, "1ich it lamched last \eek, is baaed 
aromd a oanmon minicanputer, the IEC PDP 11. The n.nn says that it hu designed all the 
instrunents so that they can be operated by "even a relatively un!killed jlrlior tectinician" 
or the "staff non-specialist". 

A ccmpany spokesnan says the new gmeration of equipnent will provide laboratory workers 
with "M opportl.rlity for the creation, arli not the annihilation or work. Applied :icience, 
for a.ple, cawi be helped by equi~t lilae this by tackl.il'g jobs that are now too tim~ 
consulirg". (New Scientist, 7 July 1983.) 

-1 
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Hicroccnputer smarten ~rasonic testing 

Altho~h ccmnercially available for the past 20 years or so, ultrasonic det.ectors r.ever 
really ca~ht on as a diagnostic or maintenance tool in the chemical process iooustr·ies. The 
biggest prcbls with ul tra.300ic detectors \oils their inability to irocb.ce measlrEl!lents as 
acci.rately or as consistently as could many canpeting devices for oonclE:.stnctive testing. 
The advent of microprocessing is drar.atically improving the ability of ultrasonics to detect 
the \oll.ll thickness of metal ald plastic pipes and irocess vessels; to det.ermine particle 
dispersion in suspensions; ?.Bi to det.ect potential leakage aoo faulty parts in pnps, stean 
traps and valves. 

The microprocessor - which converts electrical signals prodteed by ultra:'30nic detect.ors 
to a digital fonnat - is able to control logic and do a troroi.gh and rapid job in the ccmpu­
tation required for gcod measirement, according to Jom Kopp, senior applications engineer 
for Fischer & Porter (wanninster, Pa.). Harry G. r.onner, principal consultant to the instru­
mentation and process control group in ni Pont' s engineering department, echos this opinion. 
The use of microprocessors, he :Bys, will make ultrasonic devices easier to operate aoo 
increaae their accuracy by providing readi~s with more significant digits. (Chemical Week, 
18 Hay 1983.) 

Ccmputerised cars take to the road 

cars controlled by electronics inst.ead of by a cunbersane wiring harnesses have been 
"five years away" for decades. &.It last week the ~oreept cane a little closer to reality 
when an electronics ccmpany unveiled a car that it hopes will sptr manufacttrers into the 
infonnation revolution. Hotorola' s "Hotocar" is a starxiard La~ia Delta, packed with elec­
tronic wizardry, inclooing 23 "ccmput.ers on a chip". Sane of their f\.llctions - steh as a 
m811ory that controls fotr different settings for the driver's seat and mirror - are a little 
grimmicky. &.it Hot.orola se..ys the car is a serious denonstration of ~at electronics can do 
to make motoring safer, more econanical and more plea:Bnt. Hore to the point, the company's 
engineers predict that within three years it will be econcmically viable for car ccmpanies to 
fit multiplex wires carying a variety of instrtetions rather than t."le cunbers:>me harness with 
one wire for every jcb. Motorola has replaced 500 metres of staooard wir1~ with 75 metre3 
of multiplexed wire P.r1d fibre optic~. The re.sult should be easier arx1 cheaper to makP and to 
install, and also more reliable. The real benefit should be in servicing: one diagoostics 
socket can supply information about the ~ole car. The .'!lain wire multiplex, W"lich fonns an 
"H" shape arol.l'ld the car, consists '>f four wi:"es. <Xie carries the battery positive line 
(ctrrent returns via the chassis as nonnal); the second irovicies tne grol.l'ld for electronics 
at the different "outstations"; the third transfers data to an:1 f'rcm the different out­
stations, aoo the fourttl synchroni:tes the signals. 

In parallel with the multiplex network, a link via optical fibres controls the position 
of the seats, wiooows, central locki~ and the door mirrors. each fibre ha.<J a canbined 
emitter and detector, so it can work in both directions. For most drivers, it will not make 
muzh difference ~ether optical fibres or ·Ai.res control the car's brake lights. a.it tht: 
increased ability to haOOle infonnation should allow car makers to fit a range of entici~ 
gadgets to woo fa:tlion-conscious custallers. l.mong the possibilities that Hotorola denon­
strated are a rmote control for door locks aoo windows, an LED display giviflt! information 
ranging f'rcm "door rot clMed" to rate of fuel consunption, aoo a fail-safe cruise control 
system. (New Scientist, 19 Hay 1983.) 

Oiet by canputer 

A sophisticated software progran that will break dCMl the exact nutritional. content of 
a patient's diet has been pl~ged in at the lkliversity of Otta\tll's Health Sciences Centre. 

The $10,000 Nutrition Assessn'!nt Systen (NIJI'S) - the f'i.rst to be installed .:..n a canadian 
university - should make diagnosing dietary needs and deficiereies mteh easier an:1 more 
accurate, say l.lliversity spokesoen. The nutrition ~ogram goes beyor1d current diet assess­
ment techniques t-y exanining 46 nutrients aoo ten amino acids in the average diet. Nutrition 
assessnents are nonnal.ly done by assigning a nunerical val~ to various foods in on~ of fotr 
catega"ies: protein, fat, carbohydrate and calories. The system, becall!Se it is only approx­
imate, can be inaccurate ~ to a fact.or of 20 per cent. The NUfS system, now in use at one 
British Cohmbia hospital and one in Nova Scotia, takes about five minutes to make its 
1~6-item asaesment. University technicians said it would also be n1ore effective because 
nutritionists can feed into it specific data mt just about a pers:>n' s eatirg habits but 
about the person hiJll!W!lf. Stat1st1i:is such as height,, weight aoo muscle mass will be factored 
into the program to give a more r"alistic asseSSDent of changes the subject needs in his 
diet. The systanv s first application will be with ~hildren i:rone to nutritional problms: 
burn victims, long-term head inj1.ry patients or children with cystic fibrosis. (Canada 
Weekly.) --
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Ccmputer-tanog~ 

A new portable canputer-tan~ra(tly unit helps determine the effect of hig~voltage 
tran.!lllission lines aoo snoke fran power staticns on trees. The device takes X-ray pictures 
fran many angles l..l'lrler Clicroprocessor control to detennine heal th, age and water d istri­
bution. Potential applicatio11s inclu:te ct'IE£king W-Oden or concrete poles before maintenance 
people climb up them, detennining if old buildings are still sol.lld and data on climatic 
changes in previous years, aoo a new datL1g process for archeol~ists to use on woden 
objects. (New Scientist, 3 July 1983.) 

Ccxnputer-aided publishing 

New canputer-aided pu.'>lishi~ (CAP) systems to be introdt.eed in 1983 will allow 
operators to 1oOrk wit:1 display screens that show text and gra(tlics as they will appear 111 

print. ~st of the new systens are based on fot>torola' s 68oOO microprocessor, graP"t:l.cs 
display controllers based on bit-slice processors and Bell Uibs' Unix or-erating syst.em. The 
systems depend on menus accessed by keyboard arxi by digitizi~ pads and a mouse. rt>st will 
use a local net1oOrk to take inputs fran w:>rd processors and text-entering tEminals, line 
scanners and CAD systans and to feed ibototypesetters, laser printers and electrostatic 
proofing printers. Uiser printers make possible output of both text and graphic images. A 
drop in harchare costs tas fostered develoµnent of the new systms, ~ich reqw re higb 
resolution display screens. Bit-mapped display of 1-4 mil picture elanents require vast 
amOU'lts of processir4J power and menory to provide fast interactive screen updates. Speci"i­
cations of several CAP systems are ':>riefly discussed. (Technolog} Update, 14 Hay 1983.) 

Ccxnputerized taxi-ordering system introduced in Gothenburg 

Stockholm - A unique ccmputeri7.ed system for ta.~i-orderi~ routines ...as recently put 
into operation in Gotl.enburg on the a.redish west coast. called Taxi-80, it is claimed to 
clear the biggest bottleneck in the taxi sector - the teleprone exchange '"*1!.ch receives 
custaners' orders - as well as cutti~ by 30 per cent the anOlllt of time spent by taxis 
cruising without passengers. 

Developed by Volvo Transportsystem AB, Gothenburg, ard Ericsson Radio Sajstems AB, 
Stockholm, aoo ordered by taxi canpanies in Stockholm, Gothenburg ard M:llmo, which h:i.ve 
invested about Kr.70 million ($10,000,000) in thP. project, Taxi-80 consists of the following 
canponents: a tele(tlone excha~e, a ccmputer sytem with a disc memory, a printer, terminals 
with keyboards, and, in the cars, a transnitter-receiver unit, a ccmputerhed oontrol mit, 
an instrunent panel, and a printer, the latter four items -:ionstituti~ a casette. 

inccming taxi orders are recorded by a telept-oni~1t W'lo COlllllll'licates the customer's 
address to a canp1.1ter via a tenninal lceybocrd. The catputer then consul ts a comprehensive 
address register for the relevant area code, after i.hich '..t checks if there are any 1i1engaged 
taxis in the district or immediate vicinity. If there a.--e, this is displayed on the tele­
phonist' s tenninal and the custaner is infonned that a taxi is on the 1oey. At the same time, 
the first mP.ngaged car in the taxi queue receives a 1ooritten inst~tion on a paper roll fran 
the canputer with the custaner' s nane, address aoo destination. 

Thus, ccmputer OOllllll.l'lication replaces voice tranSDission, allowing a mu::h more effective 
utilization of radion channels. In addition, it is possible to continwusly monitor the 
location of taxis and lot"lether or not they are e~aged. This is made p:is.sible by mcdem 
coding theory, micro- and minicanputers, the latter with large capicity aoo low costs, aoo 
printers suitable for mob!.le installation. (Science and Technology (Sweden), l'ky 1983.) 

COWI'P.Y REroRTS 

Canada: Nova Scotia's microelectronics institute making waves 

A new si~le side bard radio has been designAd that can store t'requencies, operate on 
any one of those frequencies over great distances, ard match the antenna with the chosen 
frequency. It can even tran.!lllit t.elet:""e messages. Design for portions of thia r ..... ~:, is 
only one or the many ventures of the ·ot'.>Plied Hl.croelectronic~ Institute in Halifax, Nova 
Scotia. The institute, 1.1nJ~r the directorship of ~. Do~las Pincock, is a aelf-t\.M~, 
non-profit corporation bringing together the research and developnent expert.iae or its three 
fomding institutions, the Tecmical lklivft'sity of Nova Scotia (T~S), C.loousie lkliversity 
and the Nova Scotia Research Foll'ldation Corporation. ..UCh of the t.0rk under loBY at AMI is 
marine-oriented. For exanple, an 111denater infonnation acquisition and control system 
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el1m~nates the need fbr heav:•, expensive cables. The system provides for accireste surface 
monitoring of data frcm l.l'lCien.ater sensrJrs by means of a single wire. NH has also C:eveloped 
techniques for the const~tion of snall transnittet-s to attach to tree swimming fish to 
monitor physiological ar¥1 environnental data. AHI's research ard developnent caplbilities 
also inch.de medical elECtronics. The large medical research establistment in Halifllx has 
enco1raged AMI to develop camiercially exploitable medical instrunents, such as a systm for 
mea.s1rL'lg blood now using a miniattre fibre optic cathet".?!". 

The Applied Microelectronics Institute openeu in September of 1981. It has no pians to 
market its designs. According to ~. Pioo:>ck, the institute's chief aim is to becane a 
"centre of excellence" in the microelectronics field, leaving the marketing of its products 
to the business sect.or. (Canada Weekly, 23 FebM.Bry 1983.) 

Ctaina spotlight on LSI a.s:sembly 

The prod1.etion of large-scale integrated circuit (LSI) devices is to be the i.llmediate 
focus of Cllina • s elect; ooic irdustry developnent, with particular anphasis being given to the 
establiS'ment of t\l'J produ::tion bases, one centred on the Jiangsu-Sha·.~hai-Zhehiang area, 
while the other ccmbines the cities of Tanjin, Pelci.ng and ~enyang. Annculcing the plans 
recently, vice-minister of the State Scientific and Technological Coornission, Zhao Dongwu, 
stated that Cllina will iranote the all-rol.lld developnent of the LSI irdustry. This will 
inch.lie research and developnent, manufactiring, marketing aoo back-up services. The two 
new bases will serve as centres for the industry. According to Zhao, scme technicians have 
been trained already and more than 40 types of LSI devices are already being produced. 
Basic materials are readily available. Adva.rices have been made in Cllina in basic theory and 
technology, though these will be s1.4>planented by :.Uported technology, Zhao said. Danestic 
dtmand for LSI devices in 011.no. is reported to be ruming at a high level presently. (Elec-
tronics Weekly, 3 ~y 1983.) --

China prepares £2(;m high-tech shopping list 

Cllina is allocating £20m to bvy minicanputers and microcanputers at the first ~l.lllchl.11 
international eithi'>ition .tiich is be1.ng scheduled at stx>rt notice for September, accor1ing to 
the South Cllina l'bming Post. 

Slenzhen (Shunchm) Hi Tech Expo '83 is being jointly organised by two lk:>ngkong ccmpa­
nies, SHK International Services Ltd, a S\t>sidiary of &in lllng Kai Sec1rities Ltd, ard 3len 
Ying Enteririses Ltd. In addition to canptiters, scientific and medical equipnent w:l ll be 
displayed at the exhibition .tlich is being pranoted through the London ar¥1 New York offices 
of SHK International Services as well as in lk:>ngkong. 

The canpany originally sl.@gested February 1984 as the earliest date possible for the 
3ll.Dlchlll exhibition. However, the newspape:- said the Olinese officials were adamant that it 
be staged before 1 October, which is Cliina's natior.al day. The l't>ming Post said that at a 
meeting in Peking in the middle of Kly with Cllinese officials concerned with ccmputerisation, 
SHK In terr.ational Services "8s led to 1J1derstand that an allocation of HK$200m (about £20m) 
had been made for miniccmptlter ar¥1 microcanputer purchases at the exhibition. (Electro.'lics 
Weekly I 3 Hay 1983.) 

China develaps special econcmic zone 

The People's Republic of China is continui~ to develop its ~enzhen ~ecial F.conanic 
7.one, adjacent to Hong Kong. Host of the enterprises set up there ar~ r1.11 by overseas 
Cllinese. The first reported hig!'rtech foreign investment will be in ~el<Du, a division of 
Slenmen rl.11 by the l:t:>ng Kcng-bMed, People's Cllina-<Wled Cllina Merchants Steam Navigation 
Cclllpony. Radorin rnectrontcs, a tt>ng Kong firm S1J-<Mled by J:ritain's Fobel International, 
plans to invest $9 millio;1 in a ~el<Du plant. The caapany has outgl"<MI its 11-story lbng 
Kong pl.ant, where it as.sembles E.o variety of prodix:ts, incluiing "8ttel' s Intellivision. 
(Fortwie, 18 April 1983, as reirinted in Global Electronics Information Newsletter, 
April 1983.) 

Computer boost to European integration 

The goal or furopean integration may soon be a step clo!!er thank3 to the developnent 
of a new ccmputer. An electronic problmi solver able to oope with all nine langt..Bges of the 
furopean c:.c:.iamity will be asM111bled t:Ner the next t\CJ years. 

The E.lropean autanatic translation systan - 'Eurotra' - will have nine basic vocabu­
laries, each consisting of 2,500 terms. The furopean Camlission says it will be sufficiently 
matl.l'e ror industr·ial prodtetion by 1988. (Outlook on Science Policy, April 1983.) 

j 
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Is Europe going down the drain·; 

A hard-hitting report by tw:> top econanists to the furopean Parli&Allent recently J.c..shed 
out at the "tragic nati.re of E>..:rope' s pocr performance in the "ield of information tech­
nology". The 130 page report, cC111Dissioned by the Parliament, i.e'J written by the right wi~ 
Princii:e.l of the Loooon B.1siness Sc.hool, Profe550r James Ball, an:i the len wing French 
econanist Michel Albert. lhth agree that El.trope is goir:g the ~y of the ihHcans after the 
fir:..t industrial revolution. They think t,.'1at &trope is "slipping on the dOlollward i:e.th 
of r·elative ll'lderdevelopnent ll'ltil ultimately it will te oo more than a geogra(ilical ex­
press:.on". This is arising because El.trope is oot poolinng its rescnrces and is failing to 
respooo to the challenge of i.hat they call the third imu..ctrial revolut.ion. lbth Albert and 
Ball agree that Europe has to get its act together by enccnrag~ h.igh tectnolotrt iooustries, 
enslring European wide technical standards, aoo brocd R&D progranmes, as well as proposing a 
series of monetarist aims. 

The furopean Parlianent is likely to debate the report in September, ani the docl.Dlent 
could innuer.ce future policy. Socialist Ellro-Ht' Barry Seal has reservations: "It is an 
interesting aca:ienic exercise but probably won't be too effective as Ellropean countries now 
are w:>Mcing together ;ess closely than in the i:e.st." lbth authors poi.1t to the failure of 
R&D in new technology, which they believe has been "squandered" am xmcentrated in "yester­
day's sectors". That is illustrated by Ja12n captlring 40j of the \oOrld microprocessor 
market between 1977-81 with an R&D buiget of $250 million for microprocessor developnent 
i.hile llirope has only gained 10j of the market with a $500 million bu:iget. Pointing to 
llirope's $10,000 million deficit in infonnation am electronics 1982 trade balance, Albert 
calls for an increase in the ccmna1ity R&D buiget to about $20,000 million by 1983. He 
believes the current R&D p~raames are inadequate: "":he Esprit progrcmne al tho~h a useful 
step in the right direction, is "ridiculously !!lllall", he said, "am if R&D continues to be 
organised at a national level it will becane less and less ccmpetitive." 

They both identified the vicious circle llirope is in. furope is not manufacturing 
eno~h IT equiµnent and foreign imports are nOC'ding in. The imports cause job gain in the 
IB aoo in Ja12n, but job loss in llirope. Job loss drains llirope' s reoolrces and intensifies 
resistance to technological progress, aoo s:> on. (CC11J>uter Weekly, 21 July 1983.) 

Electronic directories spread in France 

~re than 600,000 French hones will be equipped next year with "electronic telephone 
directories" - screen tenninal '3 t.tiich replace bulky pa.per voh.mes - ll'lder a crash progranme 
annoll'ICed by Minister for Telec<Jllllll.l'lications, Louis Hexameau. F.quipping tones in the Paris 
area will begin within a few months at a moothly installation rate of 15,000 terminals. FFrl 
billion will s:>on be invested in this nationwide i:rogranme annwlly. Hexandeau stressed 
that video terminals would be delivered only to telephone Sli>scribers i.bo opted for them. 
"There will be no compulsion," he said. The Minister added: "We doo' t i.ant to develop this 
project in an authoritarian manner. We won't let market forces ride rol@hshod over citizens' 
wishes." The telecanmll'lications ministry estbaates that during the pilot trial in &-ittany 
vol\.l'lteers for installation of directory tenninals have ranged !'ran 40j to 80J accordi~ 
to areas. The database containing directory infonnation for Brittany - both "fttlite" arx1 
"yellow" pages - covers 1. 2 million subscribers and per.Jits 120 questions to be put simul­
taneousl~. The database will s:>on be accessible by 500 sii>scribers at any given manent. As 
the directory net"°rk spreads thro~hout France - with a target of covering all the coll'ltry' s 
30 million sl.bscribB"s - the goverrment hopes that by 1990 tl.e two groups will merge. Their 
association will al30 help to boost export prospects for electronic P'lone book t.echnology. 
(Ccmputer Weekly, 3 Harch 1983.) 

French danestic market suffers as IT imports rise 

France's information technology industry continues to loae ground oo its dmestic market 
to foreign canpetition as m<re and more French fir111s equip themselves with canputer syst<As 
and peri(berals, a major rep:>rt has revealed in Paris. The National Association of l9nu­
fact1.rers of c.omputer Systans, Peripherals ani Telanatics applications says that althol@h 
turnover rose by 28J last year to over 34 billion fraoo!' ($3. 1 billion) a.rd ooe-third or 
prodootion was exported, imp:>rts of office equipnent increased by 27J e.nd canputers by 41J. 
Put ti~ the spectacular growth of the danestic N>.r'AJet into perspective the aMOciation' s 
president Andre Riviere, fonaer m;magir:g directo.~ .. , CH-Honeywell 11111, said: ,The dynanic 
perfonnance of Olr market must be attributed tc. tl'·.~ need to make up time in introducing 
canpl!ter technology. We are still far behind °" · most advanced foreign partners in this 
field." 
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The association's report S&ys: "The increased sales of foreign manufa\. tw .:;·!; renccts 
the inadeqtBcies of our own national prodi.x:tion in th~ fields of microccmput.~rs and micro­
systems, perii:tierals arxl office equiµnent." The report adds: •\tine expo1·ts h:ive been 
picking up on the markets of our .•rincipal European partners ..tlere ac·.!e.ss \es very difficult 
thr()t€oout 1982, the tone market - particularly for snal l business customers, ~;hows worrying 
sy-.nptcms of r1.11nir.g out of steam. lf this situation worsened, the situation wculd be 
serious." 

President Riviere told Jean Clal.Xie Hirel, the French industry ministry's infonnation 
technolce;y chief, that the French ccmputer industry was suffering tran a s!'lortage of 
engtneers <. rxl technicians and the abse'lCe of gP.rmine policy of industrial standards. Hi rel 
replie:t t.hat cash aid of various types will provide 1.3 billion francs (£120 million) to help 
develop new canpnter prodocts arxi encot.rage the expansion of firms in the irxlustry this year. 
(£~er Weekly, 21 July 1983.) 

French developing sutmicraoetcr HJS technology 

In pr~ress at the Laboratoire d 'Electronique et de Tectnologie de l 'lnfonnatique (LE:l'l) 
in Grenoble is a ,•esearch project that:. could liberate French integratecl- .;1rc•1it makers fran 
dependence on L'S tecmology. It pranises to f\L•nish them with a canr11e .. 2ly ::';-ench-developed 
1-micraneter n-channel HJS tecmology that could be in full prodliction l:>y thE. er.d of 1984. 
I..El'I has alroeady s .. ~cess!"ully prcxioced test !Cs in the t~hr.ology arxl is optimizing it for 
transfer to manufactt.rers. Paving the \oey for future generations, the lab is shrinking the 
1- /I.Ill minim1.111 dimensions to sul:micraneter geanetry. It has ;-;.!ready s1.ece.ssfully prcxiuced t{)S 

field-effect transistors with channel lengths as snall as O. 15 Jllll· 

Although moch of the process is proprietary, the stroctw-e is a rather standard n-HOS 
polysilicon gate. The breakthr~h that maie the snall geanetry possible \es the develoµnerit 
of a low-n•JX doping process, W'lich penni~s surface annealing at a temperature of only 
950oC, 100° lower than normal, and thus avoids inwanted diffusion a;xi surface disruption. 
I..El'l hopes to redtx:e the annealfrlg tenperati.re by another 50° sometime next year. The rest 
of the technol~y is based on ultraviolet-source itiotolitoogr-a~y as well as a couple of 
dry-etching technique:rreactiv~ion etching for polrsilicoo, silicon dioxide, arxl nitrides, 
and plasna etching for al112iniun silicon and resist stripping. Using this techrology, the 
lab has prodtx:ed two chips so far - a 200-transistor ring oscillator with a propagation delay 
of 200 i:;icosecorxls arxl power dissip:ition 1. 2 milli\.etts, aoo a 200-tran.sistor 3-bit arider for 
\kl ich the perfonnance figures are proprietary. The yield achieved in prodoc ing these test 
parts was ir. the region of 80J to 90J. (Electronics, 15 Dec6llber 1982.) 

India 

India is poised to becc:me the first Third ~rld COll'ltry to develop anct manufacture its 
own mainframe canputer if a project now under consideration by the goverrment Depirtment of 
Electronics in Delhi goes at.ead. 

The state-owned Electronics Corporation of India ropes to rm the operation fran the 
developnent stage right thrat.gh to manufact1re ao1 marketing. However, if the gCNemnent has 
its way, a foreign canpany will be involved at least at the initial stages. International 
&.lsiness 1-bchines (IBM), the multinatior.al canputer giant \klich five years ago pulled out of 
India after a row over local 01ot1er5hip l<>ws, has shown interest in the project. Apart fran 
the mainfl"ame project, IBM is also tendering for a contract to canputeri!le India's railway 
CClllDU'lications, ~rth $US 250-million of hardware and software and consultancy services. 
(Sout_!!, April 1983.) 

Ca1puterised flood foreccwting for Orissa {India) 

A fool-proof device thrO\.Wl canputerisation for nood forecasting in the 1-bhanadi system 
in Ori.ssa is sought to be employed in the context of repeated devastations in the river basin 
in recent years. A proposal to use the device a\oeits clearance fran the Centre, according to 
official sources here. The Orissa Goverrment is negotiating with the &-iti5h Institute of 
Hydrology - a Govemnent-sponsored organisation in the :klited Ki~daa - who have agreed to 
entirely finance the ~heme incll..¥11~ s~ply of equipnent, sourct!s said. The scheme en­
visages installation or 16 tnDanned rainfall river level reordi~ stations, in addition to 
the existing 11 manned stations in the 8Ci,OOO square Ian catchnent of the river incll.Xilng 
about 30,000 sq. Ian of the d01o11stream <'..atchnent area. 
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The3e ll'lllamed stations - ei.ght to oe located in the ...,strem catctlllent area (in l'tldhya 
Pradesh) an1 eight in the oo..tstrean - will autanatica:ly trans!l. data t.hro1.gh radio to the 
Hirakl.d IBll control roan at Rrla. A micl"'OCClllpUter oo~led with a tran~receiver installed 
in the cor.trol roan will then analyse t.he data to ~ict the "8terflow into the reservoir 
and in the dCWlstrean. A visual di:iplay screen will als:> 5lOW the hyd~raph am a print-out 
obtained fran the canputer will provide all the intricate mathematical calculations. A 
monitor screen linked tc. the microccmputer at Rrla, would be installed in the Irrigation 
aoo Power Depirtment om.ce at 811.i>aneswar for reproch~ing the flood picti.res of Hiralnd 
aoo dCM'lstreau for advance flood 1oBrnill!; to t.he l'tltBnadi Delta areas. (Press '!'rust India, 
31 July 1983.) - -

Italian CAD market growing 

~e Italian computer grapiics market for CAD aoo GAE applications will reach $1 Ha 
by 1983, at an average compolnd annual growth rate of 113 per (.:ent in the perioct 1981-1985, 
says a report by Reseau. The cirrent market. is estimated at $5l•. Accordill!; to th-.. re.,art 
600 CAD systazis will be fr.stalled in 1985 in six industrial cn1 t'° cartograi:bic sectors 
\oh Wh will be using 1500 work stations. 

Japan builds a pillar of the firth generation 

A team of researchers at Japtn's Institute for New Generation c.anputer Technology (ICOr) 
has just Ca'lpleted designs for one of the essential parts of the n.fth generation project -
the sequential inference machine (SIM). The team's lc.ader, Ir. Snnichi Uchida, predicts 
that the hard\oBre and "fina1oBre" will be on show by late 1984. 

Interference machines are one of the three pillars on tohich the coooept of fifth gener­
ation canputers is based. The others are knowledg~ba.se machines and intelligent man-machine 
interfaces. Wlile thP. lcnCMledge base functions as a vast pool of information, the job of the 
inference machines is to wrk out solutions to troblens. They will do this b;· world.ng their 
way •ery rapidly thro~h chains of simple logical infererces: for example, of the "if this 
is true, then that is als:> true" type. The goal is to raise the speed to 1.11illions of such 
infe:-ences per secooo. .Achievi~ this, however, will inevitably mean trocessing in parallel 
rather Ulan in seqlEnces. The pirallel inference machine (PIH), one of the project's goals, 
is now in its basic research stage. 

Uchida's tean, however, is not illmediately concerned with S1..&'!h leading research. Its 
aim RBS to make a S11all, relativel~· inexpensive cuaputer to act as a resea:--ch tool for the 
more rarified forms of progra!llDil:g to cane. This initial incarnation of the SIM will be a 
sort of oouped-up personal w:>rk station krlCM'l as the personal sequential inference machine, 
or PSI. The machine architectire draws heavily on a variant of the logic programming 
la~uage, PROLOG •••• 

The system will store many basic t\.ilctions s1.eh as the interpreter and the garbage 
collector ( \ohich gathers mmory for reuse after the data it contains is no longer needed) in 
"finnw:ire" - prograns in read-only manory. Uchida's design for the PSI's hardwre is mostly 
conventional. It sacrifices speed for si:ze an1 cost, with a perfonnance of about 20, 000 
logical instrl.C tions per secooo. This is slightly slower than the canputer on wt'llch the team 
has done mmh of its simui.ation - Digital' s IEC-206'l. The most significant difference is the 
size of main manory: the 2060 has a total of 256 wrds ( 1 word = 36 bits), of \ohich only 
160,000 "wrds" are available for the user. Uchida feels that this is not encx.gh aoo has 
incorporated a standard sbe of 1 to 2 mill ion "wrds", exp&OOable ~ to 16 mia ion if 256 K 
rathe1 · tl'l<:.n 64 K RAMs a~ used. To decrease access to maaory, hence speed up processing, the 
processor r.1cx1ule contains larger 1-egister files than teual, aoo the maacry module contains 
tRO cache manories, whose access time is 200 nenosecoms, the system's clock cycle. 

The l~uages are now ready for test111J oo simulators. Programners have a challenging 
task ahead of then - no one has ever tried to write an operating systan in a logic pro­
granming 1~1..Bge before. And \ohile the prograraers get busy, tm tard"8re specialuts in 
the team will be seeing that the design is ready by next ltlroh. Then t.he pllWI is to danon­
strate an operating program at. the international fifth generation caaputer conference tenta­
tively scheduled to be held in Tokyo in October 19811. (!'ew Scientist, 7 July 1983.) 

Malaysia 

Electronics exports rose over 27J frcm 1981 to $1.~ bll, aost.ly to the US. The exports 
a.-e exceejing goverment forecasts aoo some manut'acti.rers are operat1.ng at pP..ak capacity to 
meet heavier demaoo. Host of the parts aoo prod1.ets exported are ude at least partly fran 
imported parw, but 15-30j or the total export value represents value added to the goods 
locally. In 1982, slow market5 and low price~ limited total export growth to 5.Jj aoo cut 
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eam~s for every maier oanodity except tillber Mld oil. Malaysia was left with a $622 11111 
trade deficit ~rld a record $3. 4 bil ctrrent accoult gap. F.cOC<Jllic plamers expect an 11. 3J 
rise in export:s in 1983, ani the m llalimt will be a critical factor in t.'lat projection. US 
fi.rm:s inve:sted $400 mil in plmt:s in Mllay:sia aB1 ttllaysian electronics exports to the US 
rose m in 1982 to $1.22 bil. Smiconhx:lllr export:s rose 18J, a~ti~ for ~941 mil of 
the total. <:rechnOlogy Update, 28 May 1983.) 

UK 

The Alvey Programe of collaborative research into advanced infonnation technology, 
expected to cost £35Ca over five years, will go ahead - but no new govenment mooey will back 
th .! project. Patrick Jenkin, Secretary of state for industry, told the lilu.se of Qmnais 
that the govel"'l1llelt Wluld t\nf jwst ~r 60 per cent of the ~~ f"rclll existing bu:igets. 
ibe Department of Industry will 90t up £i 1~ and the Ministry of Defence £40m, lllile the 
Department of EdU!ation and Science will n.nance academic researeh t~h the Science and 
Engineer~ Research i:l>mcil 'SOC) to the tme of £50m. 'Jhe remaini~ £150m will be folnd 
within the industry. 

Altllol6h the Alvey Report reot:m9enied that research projects proch.ci~ results Illich 
shoula be widely disssainated sOOuld be 90 per cent Govenuent fmded, while othP.r wrk 
should receive 50 per cent fmd~. the Goveml8lt has decidBi that all irxlustrial wrk will 
be only 50 per cent Govennent backed. Jenlc1.n said: "The key feati.re of the P"ogranme will 
be collaboration bet\een cmpenies, Governaent Researeh ~tabli.stments arxl acadenic insti­
tutions. Work carried out in acadenic institutions will as USlBl be fmded 100 per cent by 
Govenment." "We have considered the Alvey recamendation closely, but have decided that 
90 per cent Govemnent t\ni~ does n.;>t sect.re a sufficient irxlustrial camnitment and could 
lead to the programme becalling divorced thD irxlustry's needs," he continued. 

In line with the Alvey ec:-ittee proposals foreign multinationals will not necessarily 
be exclu:1Bi fran participation in the P"OBl'allllle, which is designed to keep the UK abreast 
with its Japi.nese aB1 l1'S rivals, but their involvanent will have to benefit UK irxlustry 
exclusively. Jenkin camnented: "We will require cast-iron assurances that W>rk done here 
does not leak overseas to benefit the UK's canpetitors." The prognmne's concept, accordi~ 
to Jenkin is "to collaborate in the laboratory and ccmpete in the market." Althol.8h HIT! in 
Jat:en and t.he l5 gavennent are sperxli~ slJ>stantially more money on research, the Secretary 
of State believ~s the prognmne is .ttat industry WBnts. He addai: "This is just the 
i'e!!!earch erxl, vastl~ larger suns will have to be spent by irxlustry in exploiti~ prodU! ts." 

The Alvey Programne will concentrate on the foir tectnology areas set out in last year's 
fieport - softYSre engineer~, very large scale integration, marrmachine interfaces and fifth 
generation intelligent lcnowlaige-based systems. The first project:s are expected to be 
indenay by the end of this Slmller. The ~nmnt:' s five-man Directorate, headed by &-ian 
Clakley, cirrently Secretary of smc, will be a management body wit.h no direct involvanent in 
research. It will report to a supervisi~ board of industrialists chaired on a part-time 
basis by Sir Robert Telford of CEC. (Electronics Weekly, 4 May 1963.) 

Singapore 

Si~apore' s quest to rival Japi.n in the information proce:m~ industry took a great 
leap fona.rd last ye&r with the establllhaent of Tata-Elxsi, a joint Indian-Californian­
Si~aporean ventire "11ch will be p-odU!q the Elxsi Systen 6400, one of the W>rld' s 
fastest and most maJem aultiproce380I" caap£ers. 

Tata-Elxsi ani Elxsi, calitomia are inique in that t.hey started as multinational 
corl'--'>rations .ttile their product WBS still in the research arx1 developnent state. This is 
al90 the first time a high tecmology prodU!t is being introdU!ed in the W ard Asia simul­
taneously, before be~ aarlcllted in au-ope. 

Accardi~ to U\3 unagi~ director of Tar.-Elxsi, the Californian ccmpany will provide 
the tecmology lotlile the ~ta Gro~ 1s seconding tectnical am 11B111gerial personnel fran 
India to n.ra the Si~ap>re ooapany. 'nlta is al.so India's largest canputer user with a large 
pool of experienced peraomel in software develop11ent. 

~ta-Elxai has helped to Mole.lop sophisticated software enabling its OCDputer in 
S1~apore to ~icate with UW1 Elxai cmputers in ~lifomia. Thia WIS es~tial because 
softiare dewelopient wu aiaultaneoosly bei~ done at the tW> locations lotllle the hardware 
architectire IAS beinl deaigned and iaplmented. Cl'IMdul cla1Jr.Jd that the prototypes of the 
canputer tad been a~ceurully teated at its Santa Clara bue by E.lxsi, California, arxl the 
ca11puters are now being aarkleted. (C011pUter Weekly, 24 March 1983.) 
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Singapore 

Hi pro Engineer~ Ltd, a Singap>re llOUld manufacbrer, has sic~Mly used canputer'­
aided design tecmology to prodooe a ca1puter keyboard lllOUld in record time, the canpany has 
am~ced. 

Since the Sing~"Ore-Japmese joint venbre cmpany started in mid-1982, the canpany 
has prodooed moulds for teleph:>nes, batteries, autcmobilE's and hair dry!rs. 

"The CAD-CAH system cuts d<Ml drastically on mamal wrk, hunan erTOr and prodootion 
tiJDe. We were able t.o cut prodootion tille for a canput.er keyboard mould fran five t.o six 
months dCNl t.o tw months. Wt: plan to better this ard do it in six weeks in future," Hi.pro's 
technical direct.or K.W. Olong said resently. "With 01.r r.AD-CAH systtm am OC machines, we 
are specialising in large moulds and precise moulds, for both of \otlich we see a very good 
markPt in t.he Asian region." (~uter Weekly.) 

National canputer policy for Sri Lanka 

The high-powered camnittee awainted by Sri lanka President J. R. Jayawardene t.o spell 
out a national cmputer policy for Sri Lanka has rea:mnended the setting uµ a National 
Canputer Policy Advisory Cot11cil (CXMPAC) am a Central Qmputer Secretariat (CELSEX;). 

·11"le camnittee i.llich was chaired by Dr. M:>han lblasirghe, senior energy advisor to 
the President, has also reccmnerxled that besides Cll4PAC aoo ~. pennanent CQllllittees of 
C01PAC on canputer edooation, canputer applications in the ptblic sector teleccmmmications 
and data transnission be created to advise on arx1 prcmote activities in these areas. 

The islam' s miversities, it says should be developed into centres of excellence with 
the setting up of a channel of CCllllUlication lorit.1 the Canputer Society of Sri Lanka and other 
private special interest groups and canpanies. 

It also enphasises the need for Sri Lanka to be self reliant as far as possible in 
canputer skills, with a soind irdigemus capability to evaluate am acquire foreign canputer 
technol~y \otlen necessary. The ca1111ittee also considered t.he export of canputer services, 
and urged high priority to improving infrastn.ctl.ral facilities that are essential for 
deYeloping canputer use in Sri Lanka. 

W"lile reccmmerding immediate steps to improve canputer'-related s1<1lls and pranote 
their application as widely as possibles specially in areas of scientific analysis, higher 
edooation, industry business aoo financial managenent aoo schools, the camnittee says that 
urgent efforts sooul.d alS> be made to enmre adeqtate n.nanc1al incentives and job satis­
faction, in order to attract and retain the services of canputer perS>nnel in Sri Lanka. 
(Cai:puter Weekly.) 

Zimbabwe' s canputer plans 

The Zimbabwe GoverT111ent ~ill soon establish ccmputer science dei;artments in its training 
colleges, the Deputy Hlnister of Manpower Planning 30d Developnent, Jane Ngwenya, has said. 
Speaking at Harare Airport soon after the arrival of a fo1.r-tome canputer centre ft'an 
&Jlgaria, she sid the equipnent wul.d ~t "the limited am often stretched ccaputer 
reS>urces at hand". 'nle primary objective of her Hlni.stry was to develop skills in the 
ccmputer field and to supply those cc:mputer centres already suffering frcm serious shortages 
of canputer personnel at all levels with skilled cadres. 1he acquisition of the canputer 
centre wuld not lead to dupl !cation because the Govemnent' s l~-time desire was to redooe 
the CO\Zltry' s depeooence on expatriate callp.lter per300nel. 

"<Air ~ople should eventt.ally he able t.o develop their own software thro~h local inno-
vation." Sin...e independence. Zimbabwe had aabarlaed on a masain programme or manpower 
developnent aoo traini~ in all sect.ors of its e..nxmy. 

"We n.nnly believe that in order for us to realise the Governnent' s objectives to 
achieve self-sustained growth aoo econa1ic irdependence in t.M !hortest poMible time, there 
is a great need to build a st~ technological bue. This can be achieved if we have the 
requisite tecmological skills." Cea.put.er Weekl.I_.) 
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CCMPANY NEWS AND MARKET TRENOO 

lrI!IOs• in cash problems 

Despite the 1982 Imos loss of £20. 3 million anoowced last week, new ct.airman l'Blcolm 
Wilcox is steadfastly optir:listic about the canpany's profitability and cash requiranents over 
the next year. Once Irmos has finished the tbly Grail-like search for profitability it will 
also rave S'.>lved its f1.11ding problen. A canpany that can show it is profitable, or at least 
on the way to being so, is treated far more seriously than a venture ..tiich can only make 
projections. At this stage there is nothing to show that lmos is actwlly on the way to 
profitability. Askaj ...tiat tangible reasons he bid for expecti~ a move into profitability 
next year, Wilcox sa.i.d that market irxiications were good and that they rad 3)1Jle interesting 
new prodocts lined U'.). Irvnos is basing all of its ropes on the move into volune prodoction, 
but the real question is whether the leap in sales can so quickly prod•.r:!e the margins neces­
sary for a move fran a loss of £20. 3 million into profit. 

On a sales basis the 1982 performance is good, up fran £2. 14 mi:..lion to £13. 7 million, 
but the respective cost of prcxlocing those sales was £16.5 inillion and £10.9 million, leaving 
a gross loss on sales (without additional expenses) of £2.79 million in 1982 and £8.7 million 
in 19R1. As managing director Richard Petritz points cut, the 1982 increase in sales wa~ 
achieved against a backgroll'ld of w:irlwide recession and stiff canpetition fran the Jaj:Bnese -
in other w;:irds, getting higher sales often means taking less profit. The new financial year 
appears to have got off to a fair start on the sales front, with sales of £5 million in the 
first three months, which finance man R!.cmrd Hall says is ahead of plan, arxi he reports "a 
substantial booking rate". The to~al equity of the anp.~ny in the 1982 balance sheet, before 
the last British Technology Group injection of £15 milli.cr., was £50 million with borrowing of 
£35 million, though there is sane cash in harx1 to lessen this figure. This leaves the 
company very highly geared, aoo not attractive to the banks for new lending propo'3itions. 
Out of that £50 million injected into the canpi:llly, a loss of £42 million has been bro·~ht 
forward fran the accunulated profit arxi loss accol.llt, leaving the balance sheet at the end of 
1982 with a capital of only .£8 million. So before the recent £15 million extra cash in­
jection, the company was perilously undercapitalised. Ch the product front, Petritz was at 
pains to stress the uniqueness of tr.e forthc001ing 64K EEPRCM operatir.g on only 5V, which he 
says has been copied by the likes of InLel. He also reports a high level of interest in the 
OCCAM progranming language, of W1ich 200 kits have already been sold arxi, with all eyes on 
the fifth-generati0n computer, there ace high ropes for the transputer. Petritz emphasised 
that the nl.lllerous 3tart-up canpanies entering these markets do not have the technological 
ao:I r.igh-volune manufacturing of Irmos, leaving the canpany "well placed for a higher level 
of business". Looking at the present prices in the market, he said that prices have held up 
well for static RAMs in carunercial and military markets, ?nd prices in dynamic RAMS were 
beginning to finn. Another activity going on at the Irvnos Bristol facility is the develop­
ment of an integr-dted .set of canputer-based design aids for VLSI circuits to help in the 
constant goal of sque~zing even more Ct;111ponents on a chip. Six Inmos products have now been 
patented and Petritz says another 18 patents have been applied for. (Excerpted fran an 
article by P. Robinson in Electronics Weekly, 20 April 1983.) 

Inmos is all set for a Dram rise 

Last year Mierican suppliers of 64 K byte Dynclnic RAH m61lories, the current staple 
mffllory of the microcanputer market and key prodoct fran Inmos, lost a collective 
$125 million. This year, as the recovery continues in general econanic trerxis, d61land 
has enabled the Ja~nese, who are estimated to told about 701" of the .orldwide market in 
64 K byte Orcrns, to shove prices up fran $3. 50 to $6. This scrne dmlarxi will enable lrunos t.o 
follow suit, increasing production and selling its prodocts for a higher price. 

The ~anpany is ~urrent.ly in the middle of the key ramp up into volune production of its 
16 K byte aoo 611 K byte Dram. While Imos benefits directly fran t!-.e change in the fortunes 
of th·~ semicooouctor market, many of the U<;-based prodteers have l\e€n ca~ht short of pro­
duction, having failed to invest during the recession. This shortag•~, allied with the ri:.;e 
in pr ke and danaoo, has created an opportL11ity for the UK goverrment, looking for US invest­
ment to nu:1ge the City of Lnncton into putting up private funds. 

!~it there are sane drawbxks a little further down the line. The experience of losses 
has persl.lrlded a nunber of American memory chip prodteers to rej lg their lines for a quic 1( 

switch to the next generation of semicondtr-tor·s, the 256 K byte chip. Leading the 1o0y, with 
prototype proouction n°"' ca1111encoo, is an ex-team of Ir11100 design·~rs, working at Micr11n in 
fll1te, frl;iho. Siunples have al r('..ady been de3patched to various poten•,l;1l u:Jers, and Micr<Jn ha!! 
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licensed the prodlX!t to a ~e of other senicondu::tor manufacttrers. The biggest SE111i­
condu::t-0r giant of all, West.em Electric, is already supplyir.g volune 256 K byte prcxh.ct.'i 
to its OW'l U'lits. And four maja- JaIBnese senicondu::tor gi?.nts, f\ljitzu, Hitachi, Cl<i 
and Hi tstb ishi, are al ready supplying volune irodlX!tion of 256 K byte.'i chips to se la'.! tea 
custaners. A whole array of US ccr1panies, inclu:1~ l't>torola, Intel and National Semi­
condu::tor, are poised to deliver by t.he yea!"-enl. (CCDJ>uter Weekly, 21 July 1983.) 

IBM buys a ne~ friend to beat an old enemy 

The fas~r an industry grows the more flat-footed the biggest ccmpanies feel in try:.ng 
to stay ahead of canpetitors. IBM reigns over the w:>rld' s canputer industry, with sales last 
year of $34. 4 billion, pre-ta-. profits of $7. 9 billion and a research bu:iget of $3 billion. 
Yet it has still tho~ht it necessary to pay $228m for a 15S stake in Rolm, a nippy canpany 
makill!; the private brareh ex~es (pbxs) W"lich link canputers to telepoones. 

IBM has the money, manpower arxi !mot.bow to do most things that Rolm can do but it ~nts 
to stake in this canparatively 311all firm because 

Sales of ~all, '"!rsonal canputers are growing ml.X!h faster t~ sales of the big 
central processing units tr. are the core of IBM's custanary business. 

Office autanation and hence danand for canputers will soon depend or, oow easily 
equirinent can be oooked up to ccm1mnications netw:lrk, so 

Telecanmunications arxi oomputers are converging. An important test of how useful 
a canputer will be is how easily it can connooicatt: with other machines. &.Jt the industry's 
!standards for connecting canputers to telephone lines and other lcioos of netw:>rk are chaotic 
- a consequence of the nunber of canpetitors still jostli~ for a share of the market. IBM 
seems to believe that 

- An allL::nce with a pranising oompany makill!; pbxs - even too~h the twu finns have not 
yet agreoo to develop or sell any produ::ts together - may ensure that \tlatever canputers IBH 
makes will be canpattble with Rolm-maie pbx equilJ!lent. Rolm is the rU'lner-up in this comer 
of the market to AT&T, IBM's arch-rival in the convergi~ data processing and canmunications 
market. 

Ia4 's pi.rchase of a stake in Rolm is not just a ire-a:iptive ma1e in the str~gle to 
establish an iooustry standard for linki~ oomputers with teleptnne lines. It is also the 
latest in a series of s~h alliances which soow that eveP. the biggest canputer company can no 
longer go it alone. Lead 1~ oomputer makers in each of the w:>rld' s largest markets for data 
processing - IBM in America aoo in the rest of the wurld, Fujitsu in Japan, Siemens in West 
Gennany, !CL in Britain - failed to foresee the Sl.Xlden shift in the late 1970s fran the use 
of centralised mainfrC111e machines to 311all canputers that could sit on every desk and 
Canmtl"licate with each other. Entreireretrial finns, with Apple in the lead, showed thao the 
way. 

IBM has been quickest to make up for lost time. It abandoned its policy of maki~ 
everythi~ :a.n-oouse when it developed its pers:inal canputer: microirocessors were bo~ht 
fran Intel, softt.Bre fran the (then) tiny Hicros:ift. IBH also used outside distributors 
for the first time to sell its prodLCts. In the i:est 18 months, IBM has taken 20j of the 
American market for microcanputers, beati~ Apple into second place. 

Now that it relies on outsiciers for scene supplies, IBM ctoes not .ant to be left vulner­
able. Hence the 12j stake that IBH bo~ht in Intel last Decanber for $25CD - the first slX!h 
stake it had taken in another American firm. IBM wanted to support Intel, which lolls hw-t by 
the recession in 1981 aoo 1982, arxi to help it meet Japanese competition. It is Intel's 
biggest custaner. 

The deal with Rolm will have to survive scrutir:y by the justice department. Precedent 
favOlrs IBH. Its decision to take a share of Intel met no objections frcm trustbust~rs: IBM 
premised oot to raise its stake above 3Qj and to keep aloof fr<n day-to-day operations. 

The link with Rollll premises the big canputer maker more ~Y ir: setting an ind~try 
standard for the voice and data cCJ11111X1ications netw:>rk:s lotlich pl~ office equipnent together. 
AbOut 4C ccmpanies are raci~ to develop canputerised pbxs. AT&T is the ~e to beat atv:i 
Rollll is the outstanding challenger in the pbx business. It hM mere than dotbled .its sales 
in the past three years to about $500m a year. SevP.ral compute,· makers already have pact,, 
with telecamnur.ications ccrnpanies to telp thflll to develop data COllllUlication equipnent: 
Hewlett-Packard arxi ~ta General bOth have links with f\'.>llll arxi Northern Telecan. 
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Rolm is one cf the few American firms \llich nas tried to win a contract f'ran Nippon 
Telegrajil an.:1 Telephone in Jap:i.n; IBM's marketi~ power could now help it sell mu::h more 
overseas. In rettrn, Rolm's knclltlow in pbxs could help !EM in Ellro::ie, where it is starti~ 
to push its pers:mal computer. Office autanation in Ellrope lags well behind the lhite:i 
States. 

Tho~h IBM's mainf'rame computer business still dwarfs ot~r parts of the canpany, it 
now regards personal computers as its mcst important office automation produ::t. In ~rch it 
introdoced an upgraded version of its pers:mal computer ~e, the XI' series, specifically 
designed for business 1Be, while cutti~ the. price of its e;:isting ra~e of personal 
canputers. 

The need to mass-produce these high-volune, low-cost prod~ts to keep up with fast 
growt:i in the market has persuaded IBH to look to other canpanies for ideas aoo supplies. 
When mainframe computers accm.11ted for most of the growth in the data-processing market, IBM 
did not have tc rush to introd~e new products. And the cost of canponentl'\ mattered less in 
relatively low-volune, high value added produ::tion of big c:::mputers. The opposite is true in 
today's market. 

The casualty in the new alliance between IBM aoo ltllm is Mi.tel, a Canadian manufact1.rer 
of pbxs. On June 13th, an agreanent between IBM an.:1 Hi tel, which envisaged that the snaller 
fi:"lll would relp to develop equilJllent to link canputers to telepmne lines for sale under 
IBM's name, was scrapped. Mitel had fallen behind with developnent of its new pbx. IBM is 
not the only canputer canpany disappointed by Hi.tel. Britain's resurrected canputer finn !CL 
still hopes to use pbxs developed by the Canadian finn. (The Econanist, 16 June 1983.) 

Motorola in bubble venture 

What both parties call a "long-tenn agreement" to co-operate in the developnent aoo 
produ:ition of bubble manories has been signed by 1-btorola Inc an.:1 Sagan of Paris. The first 
st.ep in the agreanent is fo• Sagan to produ::e an.:1 alternate source the 256Kbit aoo 1Hbit 
bubble manory devices lotlich are proprietary designs of 1-t>torola - respectively, the HIM2256 
and Mit12011 manories. Sagan is to sample canpatible parts in the fo1.rth quarter of this 
year, ::1nd be in production in early 1984. The canpatibil ity between the 1-btorola and Sagan 
par ts will allow the use of the same peripheral support circuits - controller, sense ampli­
fier, operation driver, and coil pre-driver. However, the French finn will sell bubble 
manory perii:tieral chips acquired fran 1-t>torola, at least for sane time. 

Future develolJllents will cane as part of the ?,g:c1::2nent, but Len Call, marketi~ manager 
for Motorola's bubble manory systems, ft01-!ld not elaborate beyond the initial step of alter­
nate sourcing the current 1-btorol~ products. Sagan also had a bubble memory alternate 
sourcing agremient with National Semicondtr:!tor, as did 1-t>torola. But there has been oo 
agreement at-out bubbles beti.een Sagan and 1-btorola 1.11til now. National dropped its bubble 
menory progranme in the autunn of 1~1, su'.ideniy leaving the other tw:> on their own. Sagan 
executives have made several visits to the US since the National termination, talking to 
National, Intel, aoo 1-btorola, as observers speculated whether btbble memories w:>uld ever 
find a viable market. That. concern is no longer a problan, according to Call. He estimates 
that tt:>torola will in 1983 produ:ie eigth to 10 times the amount of bubble manories it did in 
1982. This r;:rnping up "is building to firm demaoo - not just for market antici~tion," he 
~ays. Sagan is no ne~aner to the bubble memory business, having developed its own tech­
nology aoo manufacturing process, starting in 1977. for more than a year, S3gan has mcrle 
256Kbit dies which ~re used in several Aerospace progranmes in France. That firni had <:Ner 
8,000 employees and sales of about Fr3bn in 1982. 1-btorola i::. also continuing the programme 
concerni.ng its agreanent with Intel, to develop and manufacture 1Mbit bubble mtfllories based 
on the architecti.re of Intel's 7110 part. 1-bt.orola has shrunk the manory cell size of its 
7110 equivalent down to 8-Microns, and will in the third qal.Bl'ter be offering that chip in 
f'kltorola' s snaller leaded package. That circuit will have the same perfonnance of the 
CL.Trent 7110. By the end of 1983, Motorola is to make available a7110 version, also in the 
311all ~ckagE:, with twice the perfonnance specs, based on the snaller die. That will have 
its field rate increased tran 50KHz to 1 oa<Hz, access time redoced tran 40ns to 20ns, and 
data rate increased tran 10<l<Hz to 20()(8/sec. (Electronics Weekll, 18 May 1983.) 

ICI in £10m science venture 

The board of ICI, Eritain's chief chf!llical company, has 611barked on a big new vent1re 
to unearth or invent novel chemicals for the electronics industry, with the aim of taki~ a 
signl. ficant share in that looustry' s profits. 
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The C('(llpany is carmitting £1CU! ($1bm) initially to a mree-year ex~r.liut::ut, wii.ii a 
COl'llllk?rcial goal of creati~ a new £100n speciality chemicals business by the end of the 
decade. The new business venture, cal loo the Electronics Group, is independent of ICI 's 
operati~ divisions. It reports to Dr. Olarles Jeece, main board director, for research and 
technology. Dr. Reece says th;it initially the main markets will be Japan and the U.S., where 
the company is already discussi~ collaborations with electronics canpanies to invent the 
chanicals needed for big advances in electronics arxi infonnation technology. 

The electronics group does not incltde and estimated £30m business ICI is already doing 
with the electronics industry. This is chiefiy in recorcli~ tapes, solvents arxi S'.>lder 
masks, where the canpany canpete:> mainly on price. ICI puts the present w:>rld market for 
chemicals in electronics - a high growth industry - at £5bn. 

According to t~Graw Hill's trade journal, Chemical Week, the speciality chanicals 
needed by the industry can cost as ml.Ch as £1,000 a galloo. The market has already attracted 
such names as Allied Olmical, fupont, Fasbnan Kodak, fbechst and Union Carbide. a.it IC.: 
believe~ that, as yet, no one has a very large electronics chanical business. 

Dr. Reece says the aim of the new venture will be "to advance tecmology by a big 
fa;'.!tor - not to compete on price". It means close collaboration with a custaner to identify 
markets, he says. Dr. Reece believes the best opportl.l'lities li.e at the man-~hine inter­
face: visual displays and printouts, for example. fut he describes the industry as "hie,hly 
fr~e1'.ted and very fast movi~", with life cycles for the final product as brief as three 
years. 

The entreprenel.11" ICI has chosen for its new business venttre is ~. John Heller sh, 
fonnerly responsible for fin:iing new business for !Cl's organics division. The electronics 
group has set up office this month at Runcorn Heath, with a staff of 40. Hr. Hellersh says 
his group has access thro~h an ICI data bank to 400,000 novel chemicals discovered by ICI 
scientists but never canmercialised. (Financial Times, 31 May 1983.) 

ICI pushes into the electronics sector 

Imperial Olemical Industries (ICI) is spending $3. 1 million to acquire a new affiliate, 
IC Masks, to prod~e photanasks used in pr inti~ microchip integratoo circuits. The move is 
part of ICI' s effort to increase its involvenent in the electronics industry. To further 
that aim, the company has set up a new unit, the Electronics Group, W1id"1 will put .;trong 
anphasis on the manufacture of specialty canponents for the industry, in addition to chemi­
cals. "Ue see the be5t benefits to be derivoo fran integrating into the electronic5 
industry," a company spokesnan 5tates. Initially, ICI is ccmmitting $15.9 million to the 
Electronic5 Group to cover research and developnent expendit1.res, subject tc regular review. 
Additional money will be spent, say:: the spokesnan, on "acqui5ition5 and investment5 as am 
when justified." By the end of the 1980s the canpany expect5 its business in this sector to 
reach $160 million/year. (Chemical Week, 15 June 1983.) 

SOF'IWARE AND CCJ1PIJl'ER EDl.x::ATIOO 

Ccmputer progranrnes go fra;1 arittmetic to calculus 

Haven't you often wished that you could do six thi~s at once? Computers are being 
devdoped to execute several instructions simultaneously. !i.Jcce5s in cranming h~e n1.111bers 
of devices on to individual microchips - very large ooale integration (VLSI) - has opened the 
;:ay to such parallel-proce5sing ccmputers. tt:>wever, making the most of the potential power 
and speed of sLCh machines also depends ?n another developnent: the creation of new canputer 
langwges. Computer architectures and langwges are intimate~y intertwined. Conventional 
( von Neunann) canputers are, if you like, quick plodders. They m01e thro~h a probl811 ooe 
step at a time in a stri.:!t sequence. And almost all computer languages used today renect 
this fact. 

The languages operate at different levels. Microcode is the most elflllenta l language; 
8itting on the microchip itself, it instrtCts the chip's switches to switch on aoo off in 
the correct order to carry out a calculation. Next cane the languages used in so-calloo 
operating systens (eg, Unix or, in the case of many microcanputers, CP/H) i.tiich mooiate 
between microcode and applications programmes. These ensure that each instrLCtion in the 
applications progrClllllle - anrl thP, data on W'lich each is to operate - is shl.llted to the right 
chip at the dght time in r,h(; correct order. At the top of the pyranid arP. the various 
languages - s1.r.h <t3 Basic, Cnt,o 1 nnrl Paxal - 1 n which the applicati 0fls programmes themselves 

- ---~----_____________ __._ _______________ .....,.Ir.. 
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are written. Again, these are sequential; they canprise long li:;ts of instn.ctions built up 
step-by-step in strict order. 3.lch canputer l~uages have been enonnc.usly successful. wt 
they have intrinsic weaknesses. Because progrcmnes are built up step by step in a long chain 
cf instructicns, an erTOr can be difficult to trace and onerous to correct: cha~e one step 
and you may have to ~e all the following ones. The sheer ccmplexity of sequential 
lang,eges tends to make progranmi~ a black art with few generally applicable short-cut 
rules. Worse, by their very nature, such la~uages are not geared to instri.cting a cauputer 
to do several jobs at once. 

Huch effort is therefore going into the developnent of new languages, calle:i declarative 
la~uages, that avoid these weal<neses. Three exanples of declarative language.::1 are Lisp, 
Prolog and a l~uage bei~ developed at London's Imperial C.Ollege called lbpe. In essence, 
SU!h l~uages break down a cauplicate:l problem into a series of shorter, simpler ones - each 
of i.tiich can be worked on independently, and therefore simultaneously, by different pro-
cessi~ chips in a canputer. 

To mderstand, consider a very simple exanple. &Ippose you wante:l a computer to add up 
six col1JDns of figures am multiply them together. Us~ a conventional programmi~ language 
ao:1 a conventional ccnputer, you would have to instn.ct the ccmP'lter to: 

(1) Add the figures in the first colunn and store the sun in menory; 

(2) Add the figures in the second col unn and store; 

(3) Add the figures in colunr. three and store; .•• 

(7) Retrie1e suns 1-6 fran menory and multiply. 

Using a declarative language aoo a pirallel process~ canputer, you might write sanethi~ 
like: 

( 1) Processors A, B, C, D, E ao:1 F respectively, add the figures in colunns 1-6; 

(2) ~ tiply Sua3 1-6. 

Obviously, the secom approach is neater and speedier. 

There are less obvious advantages to declarative languages - for lotlich it is difficult 
to give slX!h simple exanples. In effect, i.tiereas conventional canputer languages are geared 
to the step-by-step logic of simple arittmetic, declarative languages have the power of mere 
ccmplex maths, like calculus. 3.lch a "progranmi~ calculus" can follow a clear set of rules. 
And that, in tll'n, means that progranmes are not only easier to write but also to "deb~" and 
maintain. For instance, in the exanple given above, if you had mist.akenly written "subtract" 
instead of "add", a si~le correction w:>uld p.it all six processors on the right track. 
Declarative progranmes wuld even leo:1 thenselves to a degree of autcmation. Do not expect 
declarative languages to replace conventional ones rapidly, however. For one thi~, there is 
a h~e investment in sequential lar.guages: in SJftware, in prograD111ers and in user fanili­
arity. The installed base of software on IBM cCJDputers alone is cru:1ely estimated to be 
worth $300 billion. 

For another thing, parallel-processing cooiputers thanselves are only at the early 
devloµnent stage. And the d~larative languages the11salves are still adolescent - with 
vocabularies to match. (The Econanist, 28 Hay i983.) 

Problem solver 

An American CQllJ>llny that has sold 400, 000 copies of a microcanputer P"ogran for pro­
dl.Ci~ canpany bu:1gets hopes to do the same with a second progran that ti.ms microcanputers 
into all-p1.rpose calculati~ machines. Soft.w:.re Arts has prodlX!ed software lotlich takes care 
of calculations CQlllllOOly carTied out by scientists, e~ineers, architects aoo financiers. 

The program, designed to wrk on the IBH Pers:>nal Computer, is called TKI Solver (TK 
staoos for Tool Kit}. Soft.t.Bre Arts spent over three years designi~ il. 

TKISolver contains a nl.IDber of coomon fonnulae and relationships, for exanple: linear 
equations, simultaneous eq\.Btions, sine, cosine and net present value. As w:l.th the finn' s 
Visicalc b•Jsiness progran, saneone u3ing TKISolver types in the rules that are to be apolied 
to a problm and knOWI'\ va.riables. The progrc111 then performs the calculation. 
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Sonware Arts has prodii:ed a m.mber of extra ~rams \hich sit on top of the basic 
TK!Soler and ~ich are designed for use by particular (X'Ofe:ssion.s. So far ltlrketi~ Micro 
soniere, the company distributing TK!Solver in Britain, has introdt.e'3:1 t~ applications 
packages: for mechanical engineers and financial people. It says it will S>on be selling 
prograns for architects, builders, aerospace engineers and llll!lear physicists. (New 
Scientist, 7 July 1983.) 

British software 

Sales of softWlre in Britain in 1961 (according to the latest estimates fran the consul­
tancy outfit ~nttm Science) were $1.5 billion. This canpares with $8.3 billion in west.em 
Ellrope as a whole and $22 billion in the United States. SoftWlre sales in I:lritain and the 
rest of western a.trope are growi~ by 15J or so a year but this is a figlre that conceals as 
much as it reveals. Sane parts of the business are expanding quicker than that. 

Sonware canpanies sell canputer processing services, tailo~made ( "custan") softiere 
and packages of software used by a lot of custaners to do a standard task like accounti~ or 
totting up how lauyers spend their time. fot:lny I:lritish soft'8re firms started out in the 
business 15 or more years ago selling nunber-cr\l'lchi~ services (eg, payroll calculations and 
accotnting) to companies that could not afford their OW'l computers. Dita processing still 
accounts for half the industry's revem.es. Sc icon, a sli>sidiary of BP, is the biggest. 
British data processor, tho~h it is dwarfed in international markets by canpanies such as 
IBH, General Electric and Comsmre. 

Snall, ctEap canputers have already spiked growth in data process~. Sales of these 
services in l:ritain grew by a mere 6J in 1981 and i:robc.~ly not at all last year. (The 
Econanist, 26 Harch 1983.) 

Artificial Intelligence in molecular biology 

One of the hottest areas in artificial intelligence research is that of knowledge­
based or expert computer prograns. Stored in the computer is the ac:cunulated wisdan of the 
"experts" in a certain field. The progran can use this infonuation to make dedl.X!tions 
concerni~ data entered into the computer. The best known of these are medical diagnosis 
prograns. A patient's symptans are entered, and the program "asks" a series of increasingly 
specific questions i.tiose answers enable the program to conch.de the most likely cause of the 
patient's distress. 

M:>lecular Design Ltd. of Hayward, califomia, has used this strategy in its database 
managE!llent sys tan for molecular strootures arx! chemical reactions. <:ne program called HACCS 
for molecular access system allows the user to store and retrieve molecular structure in­
fonnat ion. One way to access the stored infonnation is to draw on a special graitiics tablet 
a sketch of a molecule or a part of one. The progran contains information about thf.! rules of 
molecular structure and can "clean up" the sketch, alter i.tlich it searches the database for 
the mo::.ecule or for all larger molecules of which it is a part. A similar capability resides 
in a pr~ran named REACCS for reaction access systen. Reactions enco1.r1tered in the labora­
tory or in the literati.re make ~ the database that contain a specific :nolecular substructure 
graphically entered oo the graphic tablet. 

GENOA is a pr(f;ran that finds all the molecular strootures allowed for a riarticular 
molecular fonnula entered by the operator that are consistent with certain constraints, also 
enteroo by the operator. The structural candidates are displayed on a video screen and may 
be entered into the MACCS database. GEtfJA is an elaboration of an expert progrcn MDed 
DENDRAL that w:is written by artificial intelligence researctErs at Stanford lkliver3ity to 
dedooe molecular strl.X!tures fran masa spectranetry data. DENmAL's knowledge base consista:i 
of rules for derivi'lt constraints on mole~ular stn.ctt.re fran experimental data, a procedure 
for generati'lt candidate strl.Ctt.res that satisfied the constraints, and rules for predicti~ 
mass spectr~rans fran the proµ>sed stn10tires. 

A fourth progrC111, ADAPI', allows the detennination of strl.X!tl.l"e-activity relationships 
by the use of i:ettern recognition and other statistical tecmiques. In one stwy at 
Pennsylvania State University on the carcinogenicity of nitrosal!lines, researchers usi~ A.Of.Pl' 
were able to find 22 strootural descriptors that provided the ability to detennine which 
molecules were and which were not care in~enic. 

The M:>lecular Dita prograns are designed to riii on "mid-sized" machines with the con­
siderable canputing power needed for their execution. Prices ra~e fran $100,000 to $150,000 
subject to the specific needs of the purchaser. (Science, 8 April 1963.) 
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CAD/CAH 

A E>..iropean computer market forecast by International IBta Cor,x>ration (IOC) clearly 
indicates that at present there is a low usage of Computer Aided Design/Computer Aided 
ttt.nufacti.re (CAD/CAM) ~ manufacti.rers, even in those iooustries most likely to benef'i t 
frcm its introduction. the table below lists the f1.ve most likely manufacttri~ industry 
sectors to benefit ft-an CAD/CN1 usage and shows the percentage usage in each co1.11try. 
Altho~h the sanple sizes are snall, the results show that only 16J of canpanies in the 
engineeri~ and car and aerospace industries ctrrently use such systems. furthe!"mcre there 
is a teooency for sch users to be larger canpanies. OJt of 18 CAD/CN1 t~ers, 13 of them 
(72J) enployed more than 500 re<>Ple. 

These results corre:ipond closely to recent go.rernnent stuiies on the we of CAD/CAH in 
industry (in the UK). these stuiies also noted a generally low usage and a temerx:y towe.rds 
larger canpanies, despite the availability of CAD/CAM systems W'lich can rm on minicanputers 
and i.tiich are within the bu:iget of mediun siZP.d canpanies. 

The problem accord~ to IOC is maki~ the S11aller canpanies aware of the advantages 
CAD/CAM can offer them. cne governnent report.'i states: "Any difficult-y in implanentation 
concerns not the inherent technical capabilities of the systen but rather the infonnation gap 
that has to be bridged in onier to make ccmpanies a\ere of i.tiat CAD/CN1 systens can offer and 
the effort required to tailor coamercial systems to finns' iooividual requimnents." 

Hence there is a clear challenge and opporttr1ity here for vendors of CAD/CAM systems to 
educate and infona prospective clients about the advantages of their particular product and 
to tailor those systems to user requiranents, conclu:ies IDC. The cost of minicanputer based 
CAD systems ~e fran $125,000 to $600,000. Added OEM value typically incluies the design 
and manufacttre of tablets, digitisers, plotters, graphics tenninals, workstation and peri­
pheral controllers and S)ftware. Hardware accounts for 90J of the cost of a CAD systen, 
software only 10j. '*>Mc.station peripherals, incluiing tenninals aoo tablets, represent the 
largest share of hardware costs, followed by syste11-level peripherals like disc and tape 
drives, printers, plotters and digitisers. The processor, inclu:iing main mancry, represents 
the Sliallest portion of hardware costs, says IDC. 

The rapid growth in the CAD market has been fuelled by the developoent of the t.hree­
dimensional modelli~ soft"8re required for mechanical design applications. This ma;·'.ret has 
been slower to deVelop partly because of the canplex calculations required to manipulate 
3D figures on the screen. tbwever, the design econcmies associated with CAD systems for 
mechanical design appear to be m~h greater, and the total market potential m...:!h larger, than 
for electronic design applications. ProceMing speed and 11161lory capacity are the major 
factors considered by users W'len selecting CAD systems. And 32-bit procesrors are attractive 
as they allow the system to define the coordinates of points on the screen wi. th high pre­
cision, and to perfonn oanplex rotational calculations wi trout losing accuracy. They can 
also support the heavy canputational thro~hput required for these calculations. CAD 
suppliers generally develop standard soft\oare i:ackages for use with their systEllls; 11.ttle or 
no cU5tanisation b done for iooividual custaners, says IDC. 

Portion of CAD/CAM users in different manufacturing industries 

IndU5try 

Olm!Ca!s 
Fabricated metal 
Mechanical machinery 
Electronic machinery 
Transportation equi(Jllent 

Subtotal 
Other 

TO'i'AL 

(COll!pUter Weekly) 
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A witness, W'lo has had only a glimpse of a crill1inal, de.scribes SJ111e of the criminal's 
distinctive feati.res. He '8tches as his pieceneal descriptions get converted and sl1ow'l to 
hill ~ a hUDan race oo a TV screen. en the basis of this picture, he starts recollecting 
mere, and either modifies the described features or adds more features till he is reasonably 
satisfied. 
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Again, a mechanical engineer W"lo wants to prodlX?e an intricately shaped metal pan on a 
canputer-controlled milli~ machine would begin by describi~ the part to a general-pur~se 
canputer, which draws a picti.re of the part. The engineer can now verify W"lether or not t~ 
description is accurate. lbth these are exanples of people W'lo have a pictorial problen in 
their work aoo for W"lich they would like canputer aid. 

Similar pictorial problems, in W'lich canputer graphics can help, arise in most brancl".:.-s 
of engineeri~ - architecti.re, autanobile, aircraft, civil, electrical, cremical, elec­
tronics, highway plaming, ship-building, cartography, etc. - and in graphic design appl i­
cations SlX?h as TV aoo animated films, textile patterns, graphic ar~, business presentations 
and publications etc, where written language is far frail a:iequate. 

Computer graphics has also becane a major importance to another group of people - those 
wtio use it as one of the many tools for imparti~ or gaini~ deeper 1..11derstand.ing of a 
problen - for gaining insight into complex natural or mathenatical rneronena. These people 
simulate sit1.2tions of various kinds in the canputer and we canpute~cootrolled graphic 
disµlay devices to present the results of the problen. Some exanples of these: 

An organic chanist can create a picture on a compute~cootrolled TV screen of a molecule 
he plans to synthesise. He can then initiate a program by W"lich the canputer presents a 
selection of simpler molecules, fran which the desired substance can be synthesised. A 
physician, in order to diagnose the cause of an ailment, can x-ray scan his patient':'! head 
and obtain a 3-dimensional shaded display of a portion of the head. The display is, again, 
flashed m a canpute~cootrolled TV screen. A physics teacher can program his canputer to 
illustrate oow elenentary particles interact with their m.tl electric fields to give his 
stu:lents 3)1!1e feel of quantlDI mechanical behaviour. (Science Today, India, Janwry 1983.) 

'Pirate proof' software 

Wiltshire soft~re house Parwest is to go into micro SO~\oere rentals, using a new 
technique to ward off pirates. The systen WQrk.~ by forci~ users to i;hooe the supplier at 
raooan intervals to get a nunber which enables than to carry on. "It's a never-end irf: 
sequence so that the same nunber does not recur," r-xplained managi~ director Keith Park. 
"The user gets a warning na.shed m his screen and then he has maybe three days' grace in 
which to get in touch. After that he gets locked out." (Ccmputer Weekly, 1 April 1983.) 

Llyod's covers the crime rate 

A growing canputer crime rate has led to a r.anplete rewrite of the Llo~' s electronic 
and canputer crime insurance policy, introdlX?ed just a year ago. At the sane time the p:ilicy 
has been exterx1ed fran tanks to any ccmnercial user. The policy covers rrau:lulent input of 
data to sys tans rm by a company or a bureau it is usi~, plus the ~i~, destruction or 
theft of data. Frau:lulent cha~es to programs are also inclu:led. Ckl the cooun1..11ications 
front the policy covers the input of data into electronic funds transfer systens, inclu:ling 
neti.«:>rks of point-of-!Jale tenninals or autanated teller machines, as ~11 as losses tran 
trau:lulent instructions sent to or fran a clearing house thro~h public net~rks such as 
telex or the international 3-lift funds transfer net~rk. Even false instrwtions ma:ie by 
telephone are covered. 

Existi~ insurance protects canpanies against frau:I by staff - and insiders are al(TJ0..'5t 
always involved, accordi~ to Mike Wood, privacy and security consultant at the National 
c.omputi~ Centre. "Tampering with input is the most canmon way of CO'llllitting frau:l, mainly 
because it's far easier than changi~ a program or files," Wood said. "US figures show th<it 
90~ of cases involve manipulation of input or ou~put. There is n<M little evidence of 
interference on canmunications lines and there is a lot of activity amoog users on encryp­
tion." Wood said the canputer crime rate was clearly growing, if only becal.5e the nun~r of 
sys tens was increasing. Thue were more prosecutions than ever before. fut it was difficult 
to talk of statistics because goverrrnent crime figures did not have conputer cf'ime category. 
There were 100, 000 fralli ca~s a year and many of thE!ll would now involve c'Clllputinp;, Wocd 
said. A survey at the end or 1981 showed that of the 350 organisations replying, 69 c11imitted 
to havi~ suffered fran canputer erime. The total 1033 was ler.s than £1m. (Canputer Week_!l., 
24 February 1983.) 
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Women-only ;nicro centre 

Leeds has opened the largest w:nen-:nly micro training centre in the UK with creche 
facilities. It is the secood lailen-cnly train~ centre. About 60 women will attend two 
ba.sic year-long courses in ccmputing and ll'il.croelectronics each }ear arrl a further 120 are 
expected to join eight advanced coir.ses la.sting six weeks. The eight lectirers appointed so 
far are all w::men. The coir.ses will teach ~nmni.rg languages, circuit building, and 
electronic equiµnent testing, and on the basic co1.rse.s the 1o0Den will wrk in local companies 
for tw months. 

Leeds City Coll1cil i.s i;aying £453,000 towards the schene, arxi a lliropean Ccmnunity 
so\rCe, the lliropean Social F\Jnd, is contributi~ £226,000 for the first full year. 

The courses are to be held in the re-opened ~t Street Stills Centre, which w:i.s a 
training centre for heavy engineering before it was closed in 1979. The Qmtre will als:> 
accaimodate a .series of mixed six-week training co~ for field .service engineers and a new 
Department of Indu.stry-f\nderl Infonnation Technology O!ntre (I'llL). 

Coincillor Jom Bittle of Leeas City Comcil: "The traditional industries, manufac­
tlring and clothing, were geared to w:xnen, so 1.r1611ployment <111oog w::men is high. We now 1oBnt 
to train w::men for the can put er wrld." 

The Depirtment o'.' the Ehvirorment contributed £175,000 towards the capital cost of the 
Centre as i;art of its Inner City Develoµnent ~ramie. The IM has ~n held up lotlile the 
manpower Service Ccmnission and the Department of Industry decide on its precise fuldirg. 

The hold-up is that I'llL centres ust.Blly acCOllllllCXiate about 30 teenage trainees, whereas 
Leeds City Co1.11cil wants to cater for up to 80. The Comcil is confident that it will 
receive about £110,000 fran the Department of Industry by the sunmer. (Canputer Weekly, 
24 March 198).) 

Micros for the masses 

BBC presenter Erian Redhead is already fanous for his television series ~1ich tried to 
bring the micro to the business masses. He has now ch:>sen to exploit his talent for jargon­
free exposition with the launch of a video call~ The Hlcro-Canputer in co-operation with BBC 
Radio 4 pr<Xil.X!er Trevor Tayloo', and the National Compllting Centre. 

"The aim is to make the micro i;alatable to a larger auHence," insists Redhead. "We 
use as little jargon as possible, define what few terms you need, an:t stick to them." Tenns 
evoked by Redhead in the introdll:!tory video to what Jranises to be a refreshingly doi.n-to­
earth series inch.de "soft\otBre", "byte" and "floppy". Future videos in the series will cover 
more specialist topics like database software, word processi~ and accomting. 

A later series may introdll:!e sophisticated notions like netwrking. The emphasis will 
be on software, insists Redhead. The introductory video inch.des Ml exh:>rtation to bl.I'/ 
existing s:>ftware packages rather than try t."> reinvent the abacus. "The Micro-Computer" 
costs £29.90 plus £1. 75 carriage aoo inst.ranee tran Dot.tile Tee Prodl.X!tions of London. 
(Computer Weekly, 21 July 1983.) 

RCBYI'ICS 

Survey of the robot industry 

The robot industry is head1.~ for a shake-out. Th~h its markets are growing as fast 
as any SIZlrise industry, the nunber of canpanies that w:i.nt to sell robots is growl~ even 
faster. Despite 1o«>r!dwide growth in robot sales of sane JOj a year, big Japanese robot 
makers are cutti~ prodLCtion. A few snall American and furopean f'l.nns have gone out of 
business. With so many giants junping in, the market 1.!I becaning overcrow1ed, even in 
America "*1ere robot sales this year are expected to reach about $240m. 1'he canpetitors 
inch.de Westi~hou.se, General Electric, IBM, United Tecmologies, General !ot>tors, Circinnati 
Milacron amd scores of 311aller American finns - plus foreign heavyweights like 3.ieden' s Asea, 
Japan's Hitachi and f\.Jjitsu-Fanix, VolkS1oBgen in West Gennany and Renault in France. Robot 
markets are overpopulated else"1ere. In &-itain 40-50 finns are vying to sell robots. 
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Others are signing agreements to liceruie other finn' s robot teclnology or developi~ their 
own ~od1.ets. Prospects for rle\Ccmers se8ll bleak. About. five establ!Wd ccnpanies will 
probably sell three quarters of the 400 or so robots Iritish manutactureres are l ilcely to buy 
this year. Even the market leaders will fim it ~h to make ef\Ol.P,h mooey to cover develoJ>­
ment costs. Host finn.s maklr¥; robots will lo:!e mooey in them for the next few years. The 
big canpanies have the finarx:ial fat to abs:>rb years of losses on robots, and to buy up saall 
robot makers as Westinghouse did recently "'1en it oo~ht Unimation, the W>rld' s leadi~ 
prodt.eer. They will use it. With few exceptions, most cf the large finDs already in the 
robot market seem determined to stay there. They want (eventually) to irofi.t fran expending 
robot sales; to use robots as a way into other autala3tion markets, like canputer-aided 
design and cx:mputer controls for machine tools; am to 9eNice robots already installed. 
All the big finns in the rooot business tBve international sales and ser.rici~ ret1o«>rk3. 
They can afford to reinforce thE!ll with trained staff. ait their biggest advantage is the 
experience they have gained in putting robots to 1o«>rk 1n their CM1 factories. 

The basic technology of robots is now fairly well established. They are simply 
mechanical arms "'1ich can repeal; a simple .ieries of motions guided by a canputer. thl~.s a 
fina oomes up with an innovation wich su:idenly makes all existing robots obs:>lete (tn­
likely), the key to competition in robots is experience in teachi~ innately st~id machines 
to do ever more canplex: tasks. 

So far, robot sales have grown largely ?fl the strength of relatively slmple applications 
like spot-welding ani pain~sprayi~. Olnaakers were the big market. a.it sane cannakers are 
now supplyi~ their <N'l robots, inclu:i~ General ~tors ( thro1.gh a licensi~ agreement with 
Japan's Fan1.e), Renault and Volkswtgen ("'11ch has licensed its robots to General Electric for 
sale in Aroerica) . Many robot makers now reckon that the best prospects for growth lie 
else..t"aere - in just the sorts of tricky manufacturing jobs that cooipanies like IBH, General 
Electric and Westi~house have st~gled to teach their own robots to tackle. Ger-1?ral 
Electric, for example, already has over 500 robots 1o«>rki~ in its f'actories, ro1.¥;hly 8j of 
America's total robot population. Some :nall finns are ready to surrerxier. After Westing­
hol.5e bo!.¥;ht Unimation, it \.BS approached by several n.nns that loS.nted to be acquired. 
Others are sustained by investors willing to tale big risks. &it the only safe niche left 
for snail firmas is the high-tectmology end of the robot business, W'lich inclu:ies: 

- Arc welding. To tap this market, canpani~s tBve to teach the robot's welding arm to 
follow the seam lot.ere tW) pieces of metal meet. Unimation has developed its o..n way of doing 
this job. Cincinnati Milacron has licen9ed its system frail CRL Weldi~, a snall canpany in 
Tennessee. 

- Automated inspection. If robot. anas are to do the job of checking the 1o0rk1.ngs of 
manufactired canponents, there is roan for a variety of suppliers ti) ~rk out c~ever new 
sensors aoo CODp..iter pr~.ramnes. British Leyland has developed a new way of using robots to 
test the seals on car bodies. A variety of other snall finns are hustling into the market. 
Westi~house is thL'lking of buying its wy in. 

- As3elllbl.y. Many reckon that the biggest job for robots will eventually be putti~ 
together manufactured CCJ11ponents into finished prod1.Cts. a.it to tap that market robots will 
first have to learn how to "see" and react better to their envirorment. Amaig recent entrit?s 
to this market is lntelledex, based in Oregoo am beg111 by a group "'11ch left Hewlet~Paclcard 
to develop a camera-guided robot capable of inserti~ fragile microchips in circuit boards. 
~l firms are canpeting well in the race for a successful robot vision systm. !hall 
American ocaipanies lotlose robot vision systans are already used t-y big ones irx:lu:ie ~~hine 
Intelligence Corporation and Automatix. (The Econaaist;_, 4 June 1983.) 

~e~ robot outpuc. to soar 

Japanese production of industrial robots will average a growth rate of mere than 30 per 
cent per :,ear over the next three ~s, says a market stu:iy published by the Ventire 
Developnent Corporation. In a report, The Japanese Robot Industry: A Strategic Analysis, a 
nl.lllber of factors pranotil'8 this rapid expansion are identified. These iB!lu:ie adv~es in 
robot technol:Jgy, soci?-eoonanic and ~raphic factors, as well as certain policies of the 
Jas:ane~ goverrment. 

<lubstantial advances have been achieved in the reliability of irxiu.strial robots prodwed 
in Jaian. In 1968/1969, the mean thlle before fllillre (HTBF) avel"llged only aoout 150 ho1.rs. 
At present, H'I'BF averages at-out 1,000 to 1,500 ho1.rs. This dramatic hllprovmient in relia­
bility has praaoted Japanese dEl'lland by greatly 1mprovi('8 the r-eputation or industrial robots 
amq ut".ers. 

j 
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Together with higher reliability, technology aihances have consistently reduced the 
price of industrial robots relative to Japane3e laboi.r costs. The 1970s saw a contim.1::>00 
decline in the ratio of the average cost of a playback robot to the average cost of laboi.r in 
manufactlring. The present ratio of about 3-to-1 ~ on si~leshi~ operation is actl.Blly 
n:nx:h more favcxrable considering that industrial robots can be used arolrld the clock. 

In addition, technological advances have greatly broadenei the range of industrial 
robot applications in recent years, thro~h increa:sed speed and precision, lighter weight arxi 
smaller size. &lbstantial improvsnents in mencry capacity and control mechanisms have teen 
realised, allowing for a greater variety of improved functional capabilities. 

D.le to the slower econanic growth of the 1970s, specially after the first oil crisis, 
Japanese manufact1.rers cane \rider increas~ pressa-e to cut costs. This is s~gested by the 
fact that about 90 per cent of Japan's robotics producers initially developed industrial 
robots in order to autanate their o~ production lines. 

Growi~ danarxis for 1.mprnv~ safety and QlBlity of the "'°rkplace also stimulat.Erl danarxi 
for irxiustrial robots. Historically, most iooustrial robots were first installed for ha?ard­
ous arxi lEpleasant ~rk proce~s, such as weld~, spray painti~, pressing, and plastic 
molding. Thus, these areas have a relatively greater degree of o~rship than other appli­
cation areas. 

Then, too, the Jai;anese manufactlring sector has resporxied to slower econanic growth, 
increased canpetition, arxi charlJes in consuner c'eaand with a greater p.:>rtion of snall lot 
prodtx:tion ar¥1 more frequent mcxiel ch~es. This trerxi has stimulated dmand for more 
sophisticated robots which can be readily adapted to new prcxiu:?tion requirenents because of 
their reprogr<llllllability. 

Jai:an ~ s laboi.r si tmtion has alsc contributei t.o the growing denand fbr factory auto­
mation, inchrH~ robots. The 1970s saw general stagnation in the growth of the Japanese 
econany as a whole. Ag~ of the Jai;anese Klrk fbrce, co~led with the higher educational 
attairment of Japanese youth, has led t.;. shortages of skilled and blue co:lar labolr. 

By occupation there is 1.D11et demand for machinists, welders, and painters - the main 
areas lillere industrial robots have been introdtx:ed. These laboi.r shortages are particularly 
acute for snall and 111ediun-si7.ed firms, which are at a disadvantage in ccnpeti~ with large 
firms for !!Carce labour. (Electronics Weekly, 6 July 1983.) 

Robot manufacture in Japan 

Japrn' s Ministry of International Tu-ade aoo Industry OUT!) will start sperxii~ in 1983 
$70 million on a seven-year project t.o develop "learning robots" for sea-bid and space 
expla-ation, nu:?lear research and p.:>wer-plant maintenance as well as aids for the old and 
harxHcapped. The project is headei by the ministry's Electrocht'lllical laboratory and involves 
about 10 major robot, canputer ar¥1 machinery manufactures. The first t~ generations of 
robots aoo their technologies were developed largely in the US by organi?ations like HIT aoo 
Unimation Inc. Japan seems to have a special aivantage in robotics today because oo many 
finns there are both large users and makers of robots. 

Among the ~rld' s leading users of robots re Jai;an' s giant electronic, electrical and 
mectani~al appliance firms. They excel at the skills central to robotlcs. Hitachi, To&liba, 
Mitsubishi, Fujitsu, Nippon filectrics and Kltsushita - tilf! largest of the "mech-tronics" 
groups - ~an making robots as long as a decade ago. In the past year 01" so they have 
lawched major design arrl marketi~ efforts for factory autanation systems. 

Hitachi ranked in 1981 as Japan's second biggest robot manufacturer ( behioo Yasuka\oB and 
ahead of KaW!lsald. Heavy Industries). It began making robots in 1970 for itself: in 1975 it 
started selling ar~welding ooits equipped with sensors. 

'l\lenty canpany divisions for electrical machinery, ccmputers, canmunications, measi.ri~ 
instn.rnants and systans engineeri~ all co-operate in robotics \.Ork. Ten oompany factories 
are used as model automation plants. 

Toshiba is Jai;an' s second largest maker or general electrical machinery and appliances. 
it specialises in spot"8ldi~ and t'ixed-sequence robots, but will soon market arc-weldi~ 
machines arxi robots that can pick up itans s1.eh as lunps of metal. 
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Hitsl.bi.shi Electric ms a special "iooustrial mecha-tronics division". It mt.lees arc­
welding and edu::ational "hobty" robots as well as transport, assenbly and materials handling 
robots equi.w·-d with sensJrs and laser navigation devices. Mitsubishi Heavy Industries and 
Hi tsl.bi.shi Metals .ire also large tBers aoo makers of robots and other factory autanation 
.3yste:ns. 

F\Jj itsu is Japan's biggest manufacttrer o!' mainframe ccmputers and is a leader in office 
autcmation equipnent. This firm has been d~igning precision assembly robots to make inte­
grated circuits for the past decade. It expects to sell, in tlND or three years, intelligent 
robots capable of limited ju:lgenent. 

fujitsu-Fanuc, a robotics firm within the group, is the lo'Orld' s top maker of nunerical 
control equilJDent. last Jl.U'le it established a venttre with General ~tors in the 1.1:) to build 
robots for the American market, inch.di~ CJ4's plants. Fanu:: is als:> developi~ intelligent 
robot::i with Sien en ts of West Gennany. 

fuji Electric, the oldest company in the gro~, specialises in heavy machinery and 
semicorxlu::tors. It first proou::ed robots - "electric taros" - in 1971; more recently the 
firm designed "intelligent inspection systeas" that ccmbine vidm-sensors with the world of 
machine tools. 

Nippon Electric has 10 years' experience in making rnmerical control equi1J11ent and 
canputerised desig11 and manufacturing systems. In 1981 it lawched one of Jai:en' s most 
precise assembly robots, capable of insert~ objects into 0. 5imrdianeter holes and of 
performi~ delicate laser welding. Nippon is Japan's largest manufacturer of integrated 
circuits and office autanation equiµnent. last year, for the first time, it prcxiu::ed more 
canputers than Hitachi, and took second place in the field to fujitsu. 

Matsushita Electrical Industrial is the world's largest maker cf electric appliances aoo 
vide:> tape recorders as well as one of the biggest users of assembly robots. The group makes 
mu::h of its own mass-proou::l:.ion equi.IJDent, inclllli~ robots that assemble electronic dr­
cuitry, multi-arm welders, automatic la3er machine tools and screw fastening rcbots. 
Matsushita now intends to develop intelligent robots that will combine the technology fran 
office autanation, microcanputer aoo video disc systems. 

Altoo~h plant autcmation is the primary interest of the "mech-tronics'' firms and most 
other robot makers, the Japmcse have many uses for robots outside the factory. Several 0f 
these applications, su::h as m.t!lear power-plant maintenance, are designated for develoµnent 
in the HITI project. Six of Japan's 10 electric-power ccmpanies are cooperati~ with Hitachi 
and Toshiba (the country's biggest nuclear power-plant makers) to autanate dqerous lNDrk. 

The joint effort has produced remote control fuel-rod exchangers and ~utanatic inspec­
tion systems for radio-active welded pipes. futl.l"e 1oOrk will specialise in autanati~ floor 
d~ontamination, inspection and reassembly of stean safety valves and talci~ samples after 
accidents. Inspection and monitor lug are expected to be done by mobile robots capable of 
pattern recognition. 

Heidensha, a control equipuent and transformer maker in the ~mitcmo group, has built 
pressire sensors, said to "approach the se:isitivity of hunan fingers", into robots for 
nuclear plants. 

The Japanese would like to autcmate mining. The most advanced equipaent in use is for 
coal transport. It uses television cameras on coal cars. A systBll is being considered that 
would place shield-type s~port beams in front of a drun cutter openi~ up tmnels lotlile 
bei~ operated 10-20 metres behirxl. 

Another technology being explored is sea-bed robotics. Kl'.Jllatsu has built a robot with 
eight "l~s" that move foir at a time to propel the machine at 200 metres per hotr regardless 
of obstacles. The cable-controllP.d mit, ~.ich is lowered fran a ship, carries equipnent 
such as TV caneras and s:>nar. The Kaaatsu robot Wis designed tr.> help draw detailed maps of 
the ocean floor but it may Sf""Ve as a prototype for mining and construction vehicles. . .. 
(New S~ientis~, 6 Janl.Bry 1983.) 

Robot. threat to Japanesese industrial hannony 

The traditional hannmy of Japanese industrial relations is under threat as mere w::>rkers 
begin to fear that the rapid expansion in the nunber of robots is threaten!~ their guarantee 
of 'lifetillle employment'. 

j 
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At the foref'ront of the dispute is the Japmese Aut.omobile ~rkers' Union (JAWUj. ·fney 
have concllrled a first 'robot agreement.' with Nissan fot>t.ors Corporation, Japan's biggest 
si~le robot user. Now the introd~tion of new technology is subject t.o 'prior consulta­
tion', no 1.11ion members mu:st be fired, laid off, or suffer danotion or cutbacks in i.ages or 
livi~ standards. 

The Genera: Co1.11cil of Trade Unicne of Jap:ln (SOHYO) sees the biggest problEm as non­
ll'lion enterprises lohere there is no policy of retraining workers. ~position parties \ent to 
see robot taxes on profits bro1..ght about by increase:i prod~tivity with robots to pay for 
workers' pensions. 

With 13,00 sployed in 1982, Japan had more robots than any other industrialised 
nation. The arvn.e.l Eritish Robot Association census shows the USA seccnl (6,250), followed by 
West Gennany (3,500), ~en (1,300), Eritain (1,152), France (950) and Italy (700). 11.lt 
~en leads on the basis of robots per working population. (Outlook on Science Policy, 
April 1983.) 

Robot research centre 

Japan's lead~ specialist maker c-f robots, IBinichi Kiko, is looki~ for foreign 
brains. The ccmpany plans to build a research centre marmed by both Japanese arxi Westerners 
to meet the danarxi for new types of robot. 

This month, YJrk is due to begin on a 60,000-square metre site in Yamana~hi, west of 
Tokyo for the new research and developnent centre. It should OJ>dn in 1985. Heanlohile, the 
canpany plans t.o hire about 50 researchers, of lohcm 20 will be foreigners. I8inichi already 
exports 40 per cent of its robots, so Western recruits will probably cane f'rcm oompanies with 
which it has connections. 

IBinichi' s president, Toshia Komo, says the new centre will develop robots for YJrk in 
new ar<>...ae, smh as autanating offices and shops - and even as ..aiters in restaurants. (New 
Scientist, 23 June 1983.) -

Robotics in brief (as published in "Technology Update") 

ford fot>tor plans varied U9e of robots. A project under \ey at Ford's new lbbotics 
& Automation Application C.Onsul ting Center (Dearborn, Mich) is develoµnent of a robotic 
adhesive application systen for polystyrene foam patterns to be U9ed in a new casti~ 
process. ford also wants to use robots to assemble auto heater blower motors, an application 
requiri~ high accuracies arx1 tight control at the end effector. Ford is also evaluatil'l!) 
robots as assembly devices for alternators; as spot welding devices for the body sides for 
mediun and heavy duty tr1.eks; as an autcmatic means of installi~ spark ph.gs into engines 
on the prcx11.etion line; and for use in prod~i~ ignition coils on a manufactiri~ line that 
uses preheaters, conve)Ors, epoxy machines and equipnent. There are oow 20 robots fran 
US and overseas 5Uppliers in the center, which is large eno~h for tryouts of peripheral 
equii:mel"t such as parts handling and feeding mechanisns, grippers, conveyors and t'1xt1.ring 
devices. (Am Htl Ket, 13 Decanber 1982.) 

Robots to 1«>rk in mines, reactors and tmnels are being developed at the edge of autc:r 
mat ion technology. At Came(tie Mellon University, a state-!Zliversity-industry stu:ly on 
u..ci ing robots in coal mining is mder way, with some controversy over the possible lo.53 
of jobs. In Japan, HITI hd.S lamched a 7-yr, $63 million progr--d. i...:> develop mobile robots 
with hunanlilre sen:ies. As early as s1.11111er 1983, Autanax (Japan) will begin sellirw a non­
manufactiring robot to clEBn the inside of oil tanks. While the Japanese add ser130rs and 
intelligence to a conventional piece of machinery, US developnent aims to design robots 
specifically for the tuk, such as the bricklayi~ robot developed by CMJ researchers. (Bus 
'.!eek, 24 Jam.ary 1983.) --

Flexible "9nufactiring Systans (FHS) have far-reachi~ repercussions in manufacttri~ 
strategy, along with their benefits of prcxh.ctivity gains, asset utilization rates, prc:r 
d~tion nexibility ar¥1 aavi~s and capital investment and plant size. As batch production 
ror low-vol1.111e models in mall market segments becanes mere important, the 'econcmy or scope' 
or nexible autaution will allow manufacturers to becane more competitive. The US is the 
YJrld leader in nexible manufactiring systems, but most or the action is now in Japan wtiich 
is installing it raster. Several exanples of sholo«!ase autanotive factories are cited, w1 th 
the most astonish!~ bei~ one to be started up in March 1983 by Yama:raki "9chinery ~rks 
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near Nagoya, where 65 canputer-oontrollai machine tools and 34 robot:s will be li~d via 
a fiber-optic cable with a canputerized design center in headquarters, 20 min away. At 
maximl.DI cai:acity, the plant will tirn out $230 mil/yr wit.rout laying orr wrkers, if need be. 
In all, 2i5 workers will be used to nelp produ::e ~at would take 2,500 in a conventional 
factory. 

In the US, General Electric, Ford and CJot are mOYill!; to take advantage of FKS. Flexible 
autanation may not be the threat to jobs that is feared, as the US faces a Siortage of 
skillai machinlsts thro""'h the 1980s, and because autanation of assembly, ~ere SB111skilled 
jobs are follld, will proceed an.ch more slowly than automation of machinill!i. Siles of robots, 
computer controls and materials haniling systans are expected to rise to $30 bil by 1m, 
vs $4 bil in 1982. (Fortwie, 21 FP.tlr1.11ry 1983.) 

Small robot makers will be squeezed out of the market by the entry of big firms like 
General H:>tors, IBH arrl Westinghouse Electric. Westill!;house recently pirchased lllimation, 
the biggest US robot manufacti.rer, for $107 mil. Kulicke & &>ffa Industries, which spent 
over $1 mil on robotics research, will shut dCM'l its robot division because of intensified 
canpetition. Analysts say in the next 2 years up to 25 robot distributors (half the firms 
now distributing robots in the US) will either be forced out of the robot business or taJ<en 
over by bigger ccmpanies seeking a piece of the robotic:.. sales bill expected by 19<J). 
(NY Times, 12 Jam.sry 1983.) 

In 1990, robots will eliminate 13,500 - 24,000 jobs in Michigan, but will create 5,000 -
8, 000, according to American Society for Training and Developnent. Social scientists H. fl.mt 
and T. !lint said the most mazing effect of the dol.i>le impact of jd> fonaation and job 
displacanent is 'skill-twist', or the wipill!; out of senisld.lled arrl lllskilled jobs ~ile 
denan:i increases for enployees with a significant teclnical ba:?kgromd. The Jai:anese are 
expediently introdooill!; robots to the workforce with less impact on \.llenplo}'llent. At one 
l'Bzda factory in Hiroshima, Japanese w::>rlcers told row they were creatill!; a new breed of 
employees - not blue-collar, not white-collar, but 'rainbow-collar' laboirers. These workers 
had been upgraded f'rcm prodootion-line jobs arxi were trainill!; the robots. (NY Times, 
31 Decenber 1982.) 

Italy: The use of industrial robots in large manufacturi~ industries has incr-eased, 
entailing new laboir organisation methods aoo improved w::irlG..ng conditions. The intrcxiu::tion 
of robots represent the most profoind organisational ch~e for 50 yr. Exaaples of large­
scale robot users are given. Fiat (Italy), a motor vehicle manufacturer, has seen the nunber 
of operatives at w::>rk fall f'ran 70j of the total in traditional operation:s to lOj where 
robots are installed; mean~ile maintenance operatives have increased f'ran 17j of the total 
in traditional operations to 71. 5j workill!; with robots. Olivetti (Italy), a manufact\rer of 
office equipnent, installed its SigJl!::t. robots in 1976, and reports successful integration with 
hunan workers. Other users of robots, canputers and autanated equipnent inclooe Barilla, a 
pasta prcxiix:er that invested Ilr40 bil on P&E for labo\r saving devices in 1981, Indesit, a 
danestic appliance aoo TV manufacturer arrl Ansaldo (all Italy), a producer of electronic 
components. (Sole 24ore, 14 April 1983.) 

West Genuany: The lnstalled base of industrial robots rose to 3,500 units, end-1982, 
vs 1,255 units, end-1980. Despite robots' reputation for taking jobs, the beneficial effect 
is that the jobs perfonned are mainly on autanotive prodootion lines, monotonous operations 
or heavy or dangerous w::>rk. In 1980, some 60j of installed iooustrial robot:s were in the car 
sector, 12j in t;1e electrical and electronics iooustry, 1()j in the machinery constrootion 
sector and 9j in the plastics industry. lklbots help to keep West Gennany prodootivity at 
h\gh eno~h levels to canpete with cheap Jai:anese arid Fat-East-produced goods. Thus they are 
in fact protectill!; jobs. (Elektronik, 8 March 1983.) 

An advanced robot w::>rk cell for assemblill!; electrical power connectors to s:ilar cell 
modules has been developed at C'.alifornia Inst. of Technology's Jet Propulsion Lab as part of 
a project to develop and demonstrate new technology for the manufacture of low-cost solar 
arrays. The robot assenbly systElll is canprised of a Unimation PlJfA robot, a vision systan, 
and a force/torque wrist l!lensor. The systmi solders a tab to the module buss, lays dm.t'I a 
glue bead for seal 1ng, and places a comector hc,using CNer the tab. Err'Ol"'-haidl~ e&'8bil­
ity is a particularly important feattre of the assembly systan. (RoboticsT, 5 Novanber 
1982.) 
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Lightweight robots have been invented t.o direct operations of w::>rk-pe•·fonning robots, 
which could be too big for ~. rn Patent 4,372, 721 was awarded to J. Noss and 
H. Harjar, both of Bordson. Both ldoos of robots, made by Nordson, will be ~ed by auto ard 
appliaree companies. The nonpowered ~bing robot is manipulatei by hard in the scne place 
the enployee will OCC\4>Y· (New York Times, 12 Febn.ary 1983.) 

The challical iMustry srould take advantage of snall, inexpensive teaching robots to 
gain experieree in robot l.8e, accord~ to a ft:>yal !be. of Cllenistry meeting. There are 
currently 400 robots in use in the UK, with use generally justified for batch operations 
rang~ fran 200-200,000 parts/yr. Olemical irdustry applications could incluie routine 
sampli~ ard experimental tasks in the lab, materials hardling, e.g. lifting and palletis~, 
plant inspection in hazardous areas, prodi.r::t sampling and t.aool~, ard plant maintenaree, 
e.g. repair~ the in:side of pipelines ard cleaning out reaction vessels. Advantages coul:i 
irelwe redooed costs, improvei speeds and plant safety. Case stl.liies carried out by 
Wellcane Foll'ldation, Colne ft:>botics and AERE Harwell foll'ld main problens in the design of the 
correct gripper and aiaptation to existing machinery. As the vision and tactile sensing 
systems of robots improve, aoo as the 1..niversal end-effectors (grippers) are developed, the 
uses for robots will expand rapidly. ( MfrChemAer, Febn.iary 1983. ) 

CAH-I, an international industrial computeri7ation tecmology i~titute, will lall'lch a 
major ~oject to develop software for robots. Since Japin is the to«>rld leader in developing 
irdustrial robots, Japinese canpanies and acaddllic institutions that are 1DE1Dbers of CAH-1 
(Ccmpute~Aidei Mlnufactiring-International) hope to assune a leaiership role in the ~oject 
by pooling their resola"Ces. 1.5 and aJropean participants have daninated past CAH-I projects. 
The new effort envisions developnent of a robot control system, a hunan joh simulation 
system, a standardi:zed set of robot-cootrolling canputer languages and a teaching systm to 
make robots memorize ard perfonn jobs. Eich of these areas is seen as an essential tecmo­
logical ?"erequisite for developing the next generatior~ of 'intelligent' robots. (Japan 
Econ. J., 15 Febn.ary 1983.) 

Grumnan Aerospace developed an autanated to«>rk cell in which a rooot trims ard drills 
cw-ved sheet metal aircran parts. The system redtees cost. increases throt.ghput and is 
accira.te er .. .,t.gh to eliminate the need for templates and bushirigs USlBlly used to guide the 
tools. Gruaman's (Bethpage, NY) work cell is built aro1.11d an ASEA mcx1el IRb-60 robot moll'ltei 
on a 20' long track, allowing the robot to traverse ard operate at 4 separate w::>rk stations, 
2 located oo each side of the track. Eich wrk station can acooamodate the holding fixtures 
for a different sheet alUllinUll part. ~ile the robot is at w::>rk drilling and routing at one 
~rk station, the cell's operator ls 1.r.loading finished parts ard fixturing 1i1finished parts 
at any of the other 3 work stations, allowing imximun use of the robot to cut metal. Gr1.111111an 
said drilling md routing and average sheet metal part with the robot cell takes 8. 5 min., 
where an average 30 min. are needed in a conventional mam.al operation. Preliminary cost 
analyses irdicate that the system offers a 30S + cost savings, mooh Wilch is in eliminating 
the need for teaplates. (Am. Htl. !ol<t., 24 Jam.e.ry 1983.) 

Advancements in robot controls simplify ?"Ogrammi~ and yield accurate, reliable 
functioning of robots, accordi~ to HA Elstw:>od, OCA Corp. , Industrial Systaa:. Group 
(Naperville, IL.). The 11oat CClllllat robot controls are servooontrol, trajectory ccmputation, 
sensor processing, progrwae interpretation and external link3, which usually use internal 
micro~ocesaors to iapl•ent t\r)ctions. R&D efforts in robot control are aimed at iooreasing 
speed without the loss or •oothness or s"..ability. Other goals incline improved absolute 
acciracy, aore prooeaaq power, am improvmients in sensor tecmology. In addition, 
external linka will be illproted as ma-e robots are used in nextble manufactiring systems arti 
large-scale autauted centers. (Tooling P, Febrl.Bry 1983.) 

Robot visi~. syst.s that canbine digital computers with TV cameras ard atvanced soft­
ware will nra the factory or the rutire. Already machines with electronic eyes are inspec­
ting oomputer leyboards ard sorting steel bars as they merge fran fo1.11dries. In addition, 
there is auoh activity 1n the R&D CCJllllU\ity to apply already developed techniques to new 
applications or to aab aiatinl techniques ma-e efficient and less costly. As a result, a 
new industry in 1111ehirw viaion now st4>P0rts 20+ finu that build and marlaat vision systems. 
A machi.M viaion ayatm Wlllally consists of a TV camera connectei to a canputer operated 
by very special bed aon.tere that tells the machine how to analyz.e and inter?""et im~es 
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generated by the TV canera. The algoritl'llls used in industrial visicn systens fall into 
3 broad classes: binary vision, consisti~ of B&W images; gray-scale vision that a"lalyzes 
multiple shades of gray; and light-striping that analyzes binary images upon i.tiich stripes 
of iight have been projected. (High Tech, April 1983.) 

Labor-saving robots are findi~ increasing use in t:ie glass industry. Fran molding, 
straightening and transferring applications to palletizi~ and packaging, the glass 
industry's use of robots will rise and have an impact on plant operations as managsnent 
discovers the potential of flexible autanation. l1lJ to 250 robots are working worldwide in a 
range of applications that inch.de producing radar equipnent, TV ti.bes, incandescent bulbs, 
fllJ)rescent tubes, flat glass jars and glass containers. This is the start of a bright 
futtre for robols in the glo.ss industry ;.f managsnent C<llll!its itself to this technology. 
That canmitment will grow as more managers becanE' aware of the benefits. Robots will start 
having more of an impact in handling hot prcxiucts within the glass iooustry, the transferring 
of these items fran one conveyor to another, and in packaging glass as a canponent. t-bst 
glass plants engaged in such operations rl.rl-aroind the cloclc, providing economic jusl..ifi­
cation for using robots, which lo«'.>rk consistently, while mamal labor requires breaks. (Glass 
Ind, February 1983. ) --

1-Bterials-handling robots may acc01..a1t for 15J of robots by 19<Jl, ra1s1~ plastic can­
posite denand. r.elanese Plastic & Specialties supplied the grai;h1te fiber canposite in the 
manipulator arm denonstrated during the 2nd night of the space shuttle C.Olunbia. The 50-ft 
ann, with 1 ights, T'i caneras and some hea·1y stainless steel and all.IDin\111 elenents, weighed 
904 lb~J but the 2 graphite fiber sections, accomting for 86J of the arm's le~th, weighed 
only 1uo lbs. 

The conventior.al material-handling robot wed by chemical firms tias an articulated arm 
with joints at the sh:>ulder, elbow and wrist; an end effector or gripper lo clasp packages, 
<ind a microprocessor that guides the movanent of the rooot. Platt Saco Lowell, a major 
textile machinery finn, makes and uses robots, which it claims are lllOC'e ecooomical than 
h1.111ans for the mundane chore of positioning and replacing spools that collect yam, <.lthough 
palletizing is the biggest u~. Cincinnati Milacron, 1 of the 'i«lrld's largest robot makers, 
sees many applications for robots in si~tations where hllllans could get sick, such as handling 
toxic and ha7.ardous substances and simple lab mixtures. G. Michael of AD Little '."'eports 
there is a fino designiog robots t0 mix reagents or test solutions using 1 robot arm with 
6-12 perii;heral pieces. Article discusses other firnis in the industry. (CMR CheirBus, 
30 May 1983.) 

Toi<ico (Japan) has developed a robot that will follow stored instr~tions in operations 
such as painting. The robot uses a msncry unit with less than the usial capacity and can 
make partial corrections in its procedure. A manipulator operates a wrist and arm that ai·e 
held in place by support posts above a stationary bed. The wrist and arm are hydraulically 
operated to direct a paint spray nozzle onto the object to be p:.inted. The robot may also be 
usE'd for welding, with a torch connected to the manipulator. Tolcico was granted US Pat 
4, 385, 358 for the robot. (NY Times, 28 May 1983.) 

Lamberton Robotics instalV:>d the world's largest fully res:rogl"Cllllllable, multi-axis 
precision robot at Cameron Iron W::>rks (Livingston, Scotland), W'lere it is already demon­
strating prcxiuctivity gains, materials-hand! ing improvements, and significant material 
savings. Lamoorton's Scobott line handles up to 2,800 lb at furnace temperatires and in 
dust, f1.111es, and potentially innanmable vapors. 111e robots operate at high speeds to 
acc·..iracies of +/-0_002". The ~obott 700 at Cameron is mid-ra~£: in Lamberton's new line, 
and has a maxim1.111 work piece velocity of 350ft/min. Its articulated ann has a guaranteec1 
accuracy of +/-0.030" and it can li~ 1,500 lb. The robot enables reduced cycle time, 
typically 50-00 sec for turbine discs. Materi:ll ~.avings result fran the robot's accurate 
positioning capability that can save 25 lb on a 600 lb blank. ~ecially mcx11fied ~ftW"M'c 
inclu:1es straight line interpolation, acceleration a!YI velocity control, and a high degree of 
self monitoring. Using a plug in 'teach-box', the robot is ta~ht an operation by being led 
thro~h its various positions. 'The \.ameron robot's main menory stores 10 ~~ograms of up tn 
?00 movencnts eat"!h, with an additional 100 programs available thrQl.€h an auxiliary floppy 
disc or tape sy-"t.;_111. (Robot Age, April 1983.) 
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A slu:lge robot that cleans sediment fran the b<>ttom of a tank and gets rid of i.t outside 
has been developed by T. ::Nensson. US patent 4,381 ,237 was a'-Brded for the invention. The 
robot has 2 connected arms that rotate to sweep the bottan area of the tank, take in the 
slu:lge and particles by six:tion arx1 send then rut throl.@h a vertical arm. A microcanputer 
progran for the tank may be used to control the rotx>e. (NY Ti.mes, 7 Hay i983.) 

Volvo (Sweden) is dei1elopi~ a reinforced nbber welding cable to improve robot welders' 
profitability. Under test ccnHtions, the cable ms withstood 1 mil cycles, vs 6,000-7,000 
for a conventional cable. At present, t.he entire cable is scrapped if the rti>ber coveri~ 
splits and cooling water leaks out, altirJl.@h the wire oondix:tors inside the cable are m­
danagoo. The new rein forced cable wi. ll substantially reduce this type of w:i.stefulness. The 
material and shape of the core which separates the wire condu::tors fran each other te.ve 
also been improved. A new cable will be manufactu-ed in Italy by a ~iss canpany as fran 
spring-1983. A patent has been applied for. (SIP News, 28 Janauary 1983.) 

Daikin Kogyo (Osaka) developed a welding robot that can w:>rk over wvy, meandering and 
zigzagging surfaces. The robot is micrcrcanputerized and runs on rails. It can weld long 
plates of steel and other sh~ti~ up to 22 yds. Conventior.al welding robots lose their 
processing precision as they m(7{e over longer and wider areas, but the new robot only needs 
instri.ctions on W1ere to start, what to do and the shape of the cross sections of the welc::ing 
parts. It moves horizontally, and is guided by small rails rmni~ along the cross sections. 
The proper distance between the welding points and the torch is mooitored and aijustoo by an 
arc sensor, i..tiich is ::.in~ed with a microcanputer. {Asian~. 4 April 1983.) 

General Electric has a new sensor systen bringi~ sight and intelligence to welding 
robots. The 'wcldvision' system allows a welding robot to steer itself along irregularly 
shaped joints, making adjustments as it moves and will increase welding robot output 15X. 
The system is 2X as fast as manual welding. Deliveries will begin by the end of 1983. (NY 
Times, 20 April 1 983.) -

Robotic welding is a fast-growing metalworld~ tectnology, but not suitable for all 
circunstances. In just a few years, the tecmology has energed frao large autcmobile 
assembly plants to be incorporated as a profitable alternative to manwl and semiautanatic 
welding by snall finns such as those serving the autanobile industry. In the snall firm 
envirol'lllent, robotic welding expenditt.res may be justified easier and faster than in large 
firms beca1.15e of less red tape and more managenent involvanent in details. According to 
J. Gage, Advanced Robotics (Hebron, OH), robotic weldi~ represents ore of the major advaoces 
in welding in 20-30 yrs. This is corroborated by Predicasts ( Clevelaoo, OH), which pegs 
sales of robotic spot-welding systelr.s at $2. 1 mil in 1972 to reach $100 mil in 1985 and 
$680 mil in 1995, up 42j/yr. The canbined use of robot and canputer tachnology gives robotic 
spot welding much more flexibility than welding transfer lines, especially for 311all batch 
adaptability and frequent mcx1el charigeovers, accordi~ to H. Ruf, VP of Expert Autanati:>r. 
(Sterling Hts, MI). 

However, before investing in a robotic welding system, finns need to consider several 
criteria: the quantity of i:arts in batch rll1Sj the de~ree of quality required; the 
flxturing of parts in an accurate, repeatable fashion; the size and shape of parts to be 
prodi.ced; job canplexity; aoo arc times. (Tooling P, March 1983.) 

---­
' 
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SCX:IO-ECOt«l1IC IMPLICATIONS 

Excerpts fr?m the new bock "Algeny"•, by Jeremy Rifkill which explains how canputers and 
genetic engineering are teaming up to reshape our entire econcmic structure. 

Canputer begins new era 

... The entire industrial era ran its col.rse wi tmut the aid of the ccmputer. This new 
organizing mechanisn didn't cane "on-line" 1.11tU the mid-19609. It didn't begin to exert a 
canmarxiing presence l.l'ltil the early 19als. 1he canputer only ca~ht the tail end of the 
industrial era. Wille it will oo dO\J>t be used in a myriad of wiys to stretch out the 
remaining years of the imustrial epoch, its real import has yet to be gleaned by the future 
forecasters. The canputer is the organizing mechanisn for the age of biotechnology, just as 
the industrial machine \oeS the organizing mechanisn for the industrial revolution. Rtiereas 
the machine transfonned non-renewable resOlrces into econanic utilities, the ccmputer will 
tnnsfonn biological. material into econanic prod~ts am processes. The canputer is also the 
language of the biotechnical age. Every great econanic period brings with it a 1.a1ique fonn 
of COllllU'lication. Hunter/gatherer societies relied on sign and oral language, while every 
advanced agricultural society had sane fonn of witten language. The printing press was used 
during the early stages of the imustrial revolution. No self-respecting anthropologist, 
however, lo«luld refer to the Paleolithic period as an oral econany, or the Neolithic period as 
a written econany, or the Industrial Age as a print econany. Yet today' futurists believe 
that what 1 ies ahead is the canputerized information econany. They fail to tmderstand that 
the canputer am information .sciences do not in and of themselves ccmprise the new econany. 
Rather, they canprise the organizing language fur the new econcmy. They are the means of 
comm1.a1ication that hunanld.m will use to reorder living material in the biotechilical age. 

In 1981 1 the first canputerized gene machine made its debut. <Xie need only type o:Jt the 
genetic code for a particular gene on the ccmputer' s keyboard and within a matter of a few 
hours "the machine delivers a quani;.ity of synthetic gene fragments that can be spliced 
together am put into the DNA of living organisns". With the gene machine it is possible to 
begin transfonning living material into new designs am prodlX!ts in large eno~h vollJlles 
and with sufficient speed to irovide a cost-effective starting point for the biotechnical 
econany. This, however, is only the beginning stage of the caning econanic revolution. 
Eventl.Blly scientists hope to me~"i living material and the computer into a single mode of 
prodlX!tion. Already, corporate funds are being channeled into research de:signed to replace 
the microchip with the biochip and the microccmputer with the b iocanputer. According to 
James ~Alear, president of EMV, one of the firms pioneering in this research: "'"r aim is 
to build a canputer that can design am assElllble itself by using the same mechanisn canmoo 
to all living things. This mechanisn is the coding of genetic information in the self­
repl icating DNA double helix am the translation of thi!: chemical code into the st~ture of 
protein." 

Within the caning decade, the canputer in:iu:stry and the life sciences are expected to 
join together in a new field - molecular electronics. c.ompanies like Japan's Hitsui C.Orp. 
are already planning for the day by acquiri~ "a large stake in both biotechnology and 
microelectronics". The grand objective is to turn living material into biocanputers ao:i to 
use these biocanputers to further engineer living materials. In the fut\re, biocanputers 
will be engineered dfrectly into living systems, just as microcanputers are engineered into 
mechanical systems tooay. They will mooitor activity, adjust performance, speed up ao:i slow 
d.)Wl'l metabolic act iv .ity, transfonn living material into !X'odlX!ts, and perform a host of other 
superviscwy functions. Scientists even envision the day W"len ccmputars made of living 
material will autanatically reprodtee themselves, finally blurring tne last remaining 
distinction bet1oeen living and mechanical processes .•.. 

. . . '"r children are beginning t.o conceptlBlize the lo«lrld in a fa8hion so f\mdanentally 
different fran anything we can readily identify; with that the empathetic association that 
traditionally passes down thro~h the generations, l.l'liting past with future, seems at times 
to be irretrievably severed - as if to s~gest the tennination of one great lifeline in 
history and the abrupt beginning of another. CAir' children are the first S>journers of 
the second great econanic epoch. While they still carry '#ith th&11 most of the conceptual 
trappings of the age of fire, they are beginning to experience the i.crld fran a profoll"ldly 
altered frame of reference. 

• The tenn "algeny", coined by Dr. Joshua Lederblrg of Rockefeller University, means 
to change the essence of a living thing by transfonning it fran one state to another: more 
specifically, it is the upsrading of existing organisns am the desi~n of W"lolly new ones 
w1 th the intent of "perfecting" their perfonnance. Algeny is hunanity' s attm1pt to give 
methaitiysical meaning to its ernerging technological relationship with natl.re. 

l 
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To begin with, their la~tSge is the l~tage of the ccmputer. Their ti«>rld of ccmnl.lli­
cations is made up of canputer prograns, electronic ganes, word processors, video disks. The 
average American child now spends approximately 28 ooirs per weeks wt th electron!.c learning 
tools, ccmpared to 25 hoirs per week with print learning materials. The electronic image and 
the canputer i:rintout are iooreasingly taki~ the place of the spoken and witten to«>rd. A 
New York Times article reports l!lathematician Seyma..r Pa.pert of HIT sayi~ that "the effect of 
the canputer on learning and thinking is ccmparable to that of the invention of ...riti~". 

Alan Newall of Carnegie-Mellon University, one of the experts in the new field of arti­
ficial ir:telligence aoo the computer sciences, argues tll.)t the tnE import of the canputer is 
that it opens sttdents' minds to a "whole new laiguage for describi111; behavior". This new 
la111;tSge is drastically alteri~ ot.r ch:..ldren' s perception of the to«>rld. Hany edtcators r.ow 
believe that our yoir.g people are beginning to oonceptualize the to«>rld in the ::eme tenns 
that animate the oper~tions of a canputer systen ..•. (Quoted tran a reprint in Datamation, 
Hay 1983.) 

Autcmation curtails strike 

The recent strike of US telephone wrkers is a blatant example of oow autanation can 
outsnart ti«>rkers: altooi..gh 675,000 teleprone wrkers went on strike, the fully automated 
tele'*1one lines all across the col.lltry were still f\.llctior.ing. Services normally still 
carriErl out by mam.al labotr stch as repaL-s, were tenporarily bei~ harxtl.Erl uy the 200,000 
higher aoo middle level Employees W'lo were not participating in the strike. 

Computer arrogance 

The gap between people W'lo rl.11 canputers aoo those who don It is growing. The NY AcadEmy 
of Sciences conference on Canputer Qtlti.re allowed both sides to vent frustrations and 
exanine the probl811. Ordinary people could be at the mercy of tecmocrats, since many people 
renain igncrant of canputers due to the 'arrogance' of canputer scientists, accord ill'; to 
psycoologist D. Norman of the Unlversity of California (San Diego). Still, basic concepts of 
canputer lfJe will becane as essential as knowi~ oow to drive. OJmputers will lhve to be 
designed for easier use, siooe even maruals for 'eagy-Ur-use' canputers are ctrrently full cf 
technical jargon that is t11intelligible to the layman. The terxiency of American managEment 
to red1.x::e l«lrk to simple tasks, to give each ti«>rker an t11varying task and to remOJe all 
quality control tran the plant to a central office must cane to an end in the computer age. 
Allowing produ::tion ti«>rkers to make decisions is the only way to prevent the illusion that 
hunan knowlErlge is no longer neErlErl in manufactiri~. Computers will eventually be able to 
reas:m by processing s)'!Dbolic inferences. Expert syst:ems are already bei~ developed to 
diagnose patients, play chess and analyze organic chEmical stn.ctires. (Hew Scientist, 
i4 April 1983.) 

Microprocessors against unemployment 

The tenth conference of Ellropean clTistian-denocratic trade l.l'lion3 held in July in 
South Tyrol, discussed "to«>rk for all - Emplo)'!Dent for all" . The main lecture w:is held by 
Professor G. Brookmaoo, Techriical University of Vienna, dea.11~ with tectvlological develop­
ment at the wrk place. As regardErl anplo~ent in Austria, Profess:>r Broolmlann pointed out 
that an additional 300,000 jobs could be created if microelectronics were fully embraced, on 
the other hand ~ust as many jobs to«>uld be lost if Austria missed the opportt111ty. As the 
value of the work increased, one could better afford shorter \i>rkil'l!; tnurs. If one ~nted 
to keep jobs in branches that had becane obsolete and keep then at any cost, one really 
jeopardized other jobs. (Die Presse, 8 July 1983.) 

_!>ressure mounts for canputer canfort 

American computer C'Olllpanies are U'lder pressire fran El.Jropean custaners to oome ~ with 
screens arxi keyboards that are designed with their hunan operators in mind. a.irro•~hs 
recently had to spend tto«> years redesigning a r~e of terminals to Ellropean staroaros in 
order to win back lost orders in Gennany where trade unions insist on well-desig~d equip­
ment. The exercise involved setting up a hllllan factors (ergooanics) centre in New Jersey and 
hiring a top ergooauist tran Zurich i.tio had already been retainErl by several large canpanies 
to advise them oo the design of the cccnputers they were going to buy. "We too~ht ..e might 
as well have him oo otr side as well," said a canpany executive. l'rofessor Etienne Grandjean 
of the !Miss Federal Institute of Technology was broi..ght in to s:irt out Borrnl,f;hs' s keyboard 
and screen. "Companies do not have much knowlErlge of ergonanics. Some of thelr advertisi111; 
which talks about ergonanics is misleedi~," he added. 
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European manufacttrers sooh as Datasaab, Kienzle, Philips and Olivetti have beeo ahead 
of their .American ool.llteri:srts, with the exception of IBM, in prodooirg machines for people. 
Union dmands for safe equi;ment and the establi.stment of ergonanics as a bona fide science 
have led to governnent directives in Gemany and Soleden tbich lay do1o11 standards for visual 
display units amoog other pieces of office equipnent. The lritish Health and Safety 
Executive last week published its rec<mnendations on the introchction and cse of VDUs. The 
report was delayed by internal wrargling over the emptssis of the booklet. In the end it 
concentra~s more on the ~e of the machines, than en their constn.iction. In Gennany the 
directives are given extra teeth because the body which has laid down the grolmd rules, the 
Berufsgenossen~haft, is also responsible for hamling insurance claims for industrial 
injuries. If employers buy badly designed equi1J11ent then they are in dar~er of having to pay 
up if it injures saneone .••• (New Scientist, 23 .rune 1983.) 

INFC»tATIOO TEX:tfiOUXiY 

EJrc>-tf>s may have own tenninals. 

Every Ellro-HP should have a canputer tenninal in his 0"'1 mme to link into Ellro data­
bases. That resolution was proposed recently at the Ellropean parliament in Strasboi.rg by 
Silvio Leonardi, an Italian Coam.l'list Ellro-HP. The resolution ..a!! too vague to be effective, 
ccmnented an official in wxenbourg last week, but if passed it lo«>uld establish the principle 
for the t\lti.re. A fonnal vote is not required to approve it - it simply needs a certain 
nl.lllber of Ellro-HP' s sigmti.res in six waeks to get it on the record. 

Leonardi' s proposal follows on fran one approved by the Ellropean parlianent in July last 
year. That one was also {X"Opose:i by an Italian, the SOcialist furo-HP, I-Brio Zagari, ao1 it 
established that the Ellropean parliamentary workload, which is spread across three coin tries, 
should be speeded up as m~h as possible using information technology. (Ccmputer Weekly, 
21 July 1983.) 

INHAJlSAT aeprovals 

The International 1-Britime Savllite organisation (Itfo!ARSAT) has approved applications 
for t~ coast earth stations in Sal.di Arabia and for a land-mobile station in fBhrain. Sal.di 
Arabia, not yet a menber of ItfolARSAT, intends to construct tlioK) coast earth stations lohich 
would give it access to the IN-IARSAT 1'atellite systan, which provides the capacity for 
telephone, telex, facsimile and data services to the shippi~ and offshore industries. 
(Electronics Weekly.) 

South America sees growth in satellite use 

The Brazilian goven111ent' s telecaus OCll!pany Bnbatel has signed ;:i. contract with the 
Canadian firm Aerospace Ltd. This is to {rovide tw:> cxmDl.llications satellites and the 
associate:1 groind contrnl ~:;:;;t~:;. 

Honduratel, the national telephone canpany of Honch.ras, has awarded a $1.an contract 
to Harris !:Stellite Camuiications Division for the installation of the COl.lltry' s first 
CaDllll.l'lications by satellite system. The order calls fer a terrestial station to Inter­
national Standard B to be constr1.Cted in the vicinity of Tegucigalpa. 

An important geological survey {X"Oject using three US satellites is about to be con­
clu:led by the lblivian Geological Service (GEOOOL). The data obtained is being stored on 
discs aoo tapes. It will be used to prepare maps of the CO\Iltry' s geanorphology I land u:ie, 
geology and water re90urces. The main initial use of the data will be for mining and ag1·1-
culti.re. 

The Mexican Canaulications and transport s££retariat is about to establish inti,?r­
connections with C04SAT, the U3 CcGllll.llications ~tellite Corporation and th1i;, with n,..~T, 
the international crganisation for marine CCJlllDa'lications by satellite to "*11ch some 
37 co1i1tries already belong. This will pennit direct telex interch~es fraa Mexico with 
ship~ in the Pacific and the Atlantic. Throtgh a irivate telephone line with C()ISAT hM an 
agreement wt.th Telefonos de Hi!xico an automatic telephone service can now be irovided with 
ships and oil rigs. (Electronics Weekly.) 
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Luxmb<?urg ey~ managers for its infonnation course 

The snallest mBDber of the m; has sei2Jed the initiative to ens1.re that furopean 
managers get train~ in deal~ with the infonnati.on fraa large canputerised databases. 
la.st week the Luxenbmrg gm;errment annOlllced that it is looking for 50~0 bright candidates, 
preferably fraa the ~ industry, to take ~rt in the first diplaaa catrse in the newly 
fol.rlded Ellropean Institute for Information K:lnagmient in the Grand fuchy. "The problems of 
infonnation handling in multi-million dollar installations are not teclnica1 problans but 
managment problans", said Derek Barlow, who is Secretary General of the E>.Jropean Infonnation 
Providers Association, and a director of the international institute. That is lotly he is 
approaching information ser1ice and canputer ~ies to send good ;niddle managers lotlo are 
being groaned for high positions on the CO\.l'se, which concentrates on effective managanent of 
database and information syst.ems. 

The course caaprbes foir 150-hoir long modules which can be taken se~rately. They 
exanine the information envirorment in the context of national tnlicies, the managing 
techniques applied in information systems, the marketing and econaaics of information 
systens, ao:i have case stuiies to illustrate how information is harxiled within organisations. 
The cost is $2,000, incluHng CIJll!puter time, for the full 600 hoirs of teaching and practical 
training. Teaching will be in French and Ehglish. There will be about 20-30 lectirers tran 
both miversities and industry. Tue Ellropean Q:xnmission has a representative on the inter­
national board of directors of the institute, but is not helping to food its administration. 
fot>re infonnation on 01-58V 7693. ( Ccmputer Weekly, 1 July 1983. j 

Using computers to meE't foreign canpetition 

A national network of aivanced canputers to ~lp the U.S. meet foreign ooaipetition 
in tectnological developnent and :icientific research has been p-otnsed by John J. lbberts, 
asscciate directo:- for energy and envirormental teclnology at Argonne National Laboratory 
(Argonne, Ill.). The net'°rk would link canputer :icientists at major research laboratories, 
1i1iversities and ccmpanies. Besides meeti111; the canputer needs of researchers, lbbert says, 
it coul:i stimulate the developnent of ccmputers and programs tailored to scien_;ists' specific 
needs, and could lead to important collaborations. Fields of research that could benefit, he 
says, inch.de basic materials science, fusion energy, nmlear reactor safety research, 
high.-energy physics, medical diagnostics, and stlliies of canbustioo reactions. (Chemical 
Week, 6 July 1983.) 

RECENI' PUBLICATI<liS 

Relevant UNIIXl doc\lllerlts 

IDA«i.40116 

IDA«i. 401 n 

UNIOO/IS. 400 

Sane considerations about practical approach to the developnent of technical 
infi'a3trmtire for microelectronics, by G.F. de la r.arza; 

Retnrt on the work:5hop on institutional and stn.ctiral responses for devel­
oping eotmtries to tecmological advances held at nibrovnik, 31 Hay to 
4 June 1983; 

Pr~ts of technology transfer registries canputeri7.atioo, prepared by the 
Secretariat. 

World Bank report says microcomputers revolutionize information-processing in the third world 

The mie:rooanputer is fast revolutionizing int'brmation-processing tecmiques in third 
1o0rld nations, accord~ to the World B:lnk. The Bank's world developnent report t'br 1 ~3, 
says the recent advances in microcanputers and asaociated softt.Bre have greatly reduced the 
cost of processing large qt.Bntities of data. The new tectnology has been particularly useful 
in the coordination <.-f planni111; efforts, bl.liget-systan refonn and project monitorirw. Being 
relatively cheap, portable, resilient and easy to operate, microcomputers are suitabls fur 
1o0r1< in n.iral r-:'ls and for m1.ddle and jlilior managers \Jlo have no ::pecial ~ograrnming 
skills, the report :!11'."jS. £tit it wams that the acoomting and other systa1s to be com­
puterised must be adapted for handling by canputer to take full aivantage of the benefits. 
An appropriate set of indicators must be designed for a project to be mooitored effectively 
by canputer. This, the B:lnk says, requires a substantial investment of skills and time. 
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The B:mk has identified two comtries wdergoing a managsent information revolution, 
Kenya an1 Nigeria. In Nigeria, for exaaple, microcomputP..rs are oow hanHing data f'rm fann 
miuiagenent strveys on nine agricult..ral i:rojects, three of lhich cover entire states. First 
introdteed in A:Jgust 1981, the canputer '8S ln operation tK> mmth:! later. By .line 1982, 
17 machines \ere in ~e, with another 11 on order. The 8lnk says the field staff in Nigeria 
needed only two weeks' traini~ in operation and preventive maintenance. The Nigerians now 
enter data directly onto computer files, thereby avoided the need to code and cardpuich 
nunerous sirvey fonns for later analysis. As a result, managers now obtain re(X>rts within a 
month or strvey ccmpletion, and they can al30 han:ile large quar.tities or data bunched at peak 
seasons. 

The report also p:>ints out that Kenya's ministry of agriculttre introdu:!ed micro­
canputers in 1981 to improve its aml.Bl blligeting process. 'lhe rep:>rt points out that as a 
result of its use of microcanputers, the Kenyan ministry of agriculture ms effectively 
regained control of its bu:lget f'ran the finance ministry. (!FDA, Special United Nations 
Service, 27 July 1983.) 

Hicros in Early Education, by Pamela Fiddy & David ~rry. LongJnan, £2.25. 

Just \llat. I've been MB.iti~ for - a guide to us~ micros in the classroan. As a 
teacher with no knowledge of canputers, and t'aced with the prospect of usj.116 one in my 
classroan in the near future, I fomd this book infonnative and, ma-e importantly, ext1"811ely 
encouragi~. 

The authors set out to tell the timcrous begimer how to <rgan!.se the classroan and 
children, about the different purposes a micro can serve, and how to make good e'.looational 
use of electronic toys. This is achieved using admirably plain lquage. The jargon so 
beloved of those in the know is explained in a clear and precise mauner so that even I would 
feel confident to I.fl~ tenns sooh as hands-oo experience and bit pid. 

Plenty of ideas for the developnent of systens are s1.ggested, and the appendices fonn 
a canprehensive list of further sc.irces of infonnat!on. 'lhe protographs are useful in 
assisti~ the novice to identify pieces of equiµnent and in showing ~t selected p-ograms 
look like on the YOO. I was not so impressed with the cartoon-style illustrations oowever. 

In the first ctepter we see the enthltliastic wild-eyed waaan teacher using a micro with 
a class of children, but by the time we reach chapter three litlo is shoWl writi~ the p-ograms 
and doing the technical things? A mc111 of coi.rse. Hicrocanputers in E:l.rly F.dl.X!ation i~ a 
practical anJ basic guide for the ca:iplete beginner. After readi~ it, I actually began to 
look forward to the delivery of our micro, rather than dreading it. (Reviewed by Christine 
Penfold in Canputer Weekly, 14 Jul) 1983.) 

The Weal th of Information, by Tan Stonier, 'lhanes/Hethuen ( 1983), £4. 95. 

Just as J.K. Galbraith's The Affluent &>ciety defined th"? agenda for ec:oocmic debate 
in the 1960s, and E.F. Schunacher's Snall is BP..autiful set the tone of the 1970s, so Tom 
Stonier's too~ht-provoking lit.tle book may well turn out to be a seninal work of the 1980s. 
In short, it is a minor classic tho~h Stonier is not in the same league as his heroes, 
Adan Snith and Jotn ttlynard l".eynP.s. 

His main thesis is smaple: infonn'\tion adds value. The accunulation of information 
is as important today as the accunulation of capital, and becaning ioore so. Knowl«lge can 
convert deserts into fertile crop1.and. 0/en machinery h mere than just muscle-po·..er in 
metal. Each machine mbodies within itself an intellectua.l history of invention and dis­
CO'lery. And of coi.rse one machine stands pre-eninent in the information econany - the 
computer. As the necessity for physical labo•.r .10ntinues to decline, \e are fast beo111ing a 
nation of progranmers and information technologists. 

Hore interest1~ is Stonier' s forecast of a second silicon revolution - based on the 
pooto-voltaic cell (close cousin of the transistor) lltli.ch prcmU5es cheap, clean solar energy 
for the Third World. lt:>st. of the world's poorer COl.rltries are blessed witt: ablrldant Sll'l­

light, and their econanies wuld be transfonneci by such an energy soiree. Fran megabytes to 
mer,awattsl Sill.con, one of the r:amnonest elements on earth, is mere precious than gold; and 
the alchemical ingredients that turns sand into riches is knowle'.lge. Qice we recognise the 
value of knowledge, we will have to re-write econanics, for as Stonier says: "Information is 
a reso..rce lltli.ch can be truly shared." When I tell you somethini;, I do not therby diminish 
my own store or information. Indeed, me.et find t.hat the attanpt to impart information often 
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enriches the teller's knowledge. Thus lotlile ccmpetition i.s the nonn of land, material goods 
etc, c~operation is, or should be, the nonnal mode of infonnation exchatge. As we mcwe into 
a11 age ~ere in formation technology .suppl an t.s manufacturing as the dCJPlinant scnrce or weal th 
there are grol..llds for hope that this fact may rescue mankind fran the excesses of CClll­

petitiveness. 

We have just witnessed an election canpaign Ml of calls for Victorian values and 
other outdated re1Hl1ies. OJr leadi~ politicians di.splay a p:>verty of ignoran::e about the 
wealth of infonnation. The publishers of this book .s."lould serx1 a tree copy to every manber 
of the new cabinet - am lock them up llltil they have read it. (Reviewd by Richard Forsyth 
in Canputer We~kly, 14 July 1983.) 

Information Society: for Richer, for Poorer, edited by N. Bjom-AnderSJn et al, Elsevier, 
pp 320, $51. 75. 

Tue book i.s a P"'odu::?t of a conference organise1 by the Ea:: Qmni.ssion's FASI' (i.tlich 
.stands for "Forecasting and A.ssessnent in the field of Science and Teclnology") programme 
~ich took place at Selsdon in January last year. ~at the conference was supposed to do was 
to pinpoint the potential winners and losers of the microelectronics revolution and then 
.S\€ge.st 1o0ys of ttrni~ losser.s into winners as well - a tall order, given that the 120 
participants, incluii~ industrialists, politicians and mionists as well as the more usual 
acadenics and general pmdit.s, could be guaranteed rot to came up ll'ith anything approaching 
consensus. 

The cont!'ibut.ors :ire not 11nte as diverse as the above description might imply. The 
industrialists have cnly one champion, fran IBM UK. The mionists ti.rn out to be mainly 
I.Ilion research \«>ricers. I could identify just tK> 1'Dllen out of 32 writers. Britain is 
ove~represented oompared with other Ea:: countries, especially France. 

So, have the contributors taken up the Selsdon challenge? Sadly, most of them wander 
frcm the point. lbro\€OOUt the main sections of the book - oo the natlre of the information 
scciety, gcwennent policies, exposed groups, cptions for society, work organisation, union 
response an::! the adoption of new technology - there is a rellctaree to name names. There are 
sane honourable exceptions. Helga Novotny focuses on foir groq>S - the p:>or, canputer 
illiterates, women and general misfits (her order, not mine) - who are likely to miss C..Jt on 
the revolution. Juergen Reese writes of how the tecmologising of the social .services could 
easily lead to more, not less, red tape for us. Hike C.Ooley and lbward Ro.senbrock reiterate 
their t'amil iar but important points about designi~ teclnology arol.lld people, not machines, 
so that the P""odu::?ers and users of in formation tremology do not themselves beca:iP. losers. 
&Jt others exhaust their oor.tributions in merely giving lists of p:>3Sible applications of 
microelectronics or, wrse, in detaili~ yet again (and for a specialist au1iencei) t:-ie 
growing power and storage capacity and the declining price of integrated circuits. 

Readers are of coirse f'ree to pick and choose the chapters they t'irr:i mo.st w:>rthi.tlile, 
arr:i there is ml.Ch usef\.l information contained in many of the contributions. &Jt everyone 
should turn to the interesting t'inal section lotlere the editors try to integrate the reports 
of the conference wrki~ groups and to retirn to the central thenes of \otlo wins, ~o loses 
and row any necessary changes can be.st be planned. In their "Sels:ton plan" they cCJ11e out in 
favOlr of a "furopean" route to the information society that differs f'ran both the "free 
market forces" Amertcan approach and the "subservience to the crgani.sation" path of Japan. 
This "Third way" would be both denocratic (allowing participation and ccrdetennination at 
all levels) arr:1 caring (taki~ into accomt different national traditions, political and 
industrial situations, regional, local and S>Cial needs}. Goven111ent \«luld take both a 
regulatory and a supportive role, keepi~ a careful i.atch for people arr:i groups \oho might be 
falling away f'rcn general social progress. 

lt>w far Sl.Ch an approach could succeed is, as the ed itor.s admit, open to question. In 
his fo!"'\«)rd Visco\.llt IBvignon, vice-president of the furopean Conrni.ssion, points graphically 
to the areas not covered by the oonference: the W: COll'ltrie.s acco\.llt for scarcely mere than 
1 per cent or the 1i1>rld' ~ land mass and a declini~ 6 per cent of the world' .s population. 
Tho~h furope's ecorw.:.ic powt.r is far in excess of these figures, the implied point - that 
many of the N'.al P""oblae are global - is well-taken. Even s:>lvi~ the protlm.s the book 
does deal w1 th is not go~ to be easy. For instaree, the \«lrlcin8 gro~ on edl.Cation 
states emphatically that, "all edLCation in a dmocratic society (has) to have as its first 
objective the training or stl.l1ents for an active role in ~ich the individual takes res­
ponsibility for hla/her <Ml destiny". The editors add, ~1th sweet \Mer.statement, "This 
would be a tJre&t chall~e to many intodLCtory cO\rses in administrative data P"'ocessilll·" 
(Reviewed by Gr~ 'nlou.s in New Scientist, 23 Junr. 1983.) 
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Safety ~e call for chip controlled p~s 

~re accidents will. occtr with i:.he proliferation of i~reasingly canpl~ chip-controlled 
industrial proce:sses 1..11less a code of safety practice is agreed says a rep:>rt publishect last 
week, "l'l:l.nufacttring am Service Industries. Heal th Safety 1981." tter H:ljesty' s Stationery 
Office, 1983. £6. 50. 

It points out that altrolf)h microprocessor-ccntrolled systens, for exaaple in robotics, 
offer considerable benefits in tenns of produ::tivity and quality, there are inl'Erent safety 
problens. lklo;.-.ventional precautions have to be taken as dect1 onic faillre mcdes are 
canplex am not always predictable, the devices are susceptible to electrical interference, 
and latent software en-ors may cause dangerous situations. 

These proolem:s are being exanined by the Health arxi Slfety Eitecutive. It is drawing 
up a code of practice Illich will provide a:ivice on safety, envircnaental and operating 
oonsiderations. The safety aspect w!.11 anphasise erc@ramning oonsiderations, back-up systems 
and energency shutdCM'l sr-itens, aoo reliable roft~re. The envirormental considerations will 
deal with problens caused by electrical interference and fire protection, and guidelines will 
be laid for operating am maintenance. (Revie\oed in Canputer Weekly, 28 April 1983.) 

Technological trends and challenges in electronics 

Daninance of the Industrialized \brld an1 Responses in the Third \ibrld, edited by 
.Staffan Jaoobsscn am Jon Sigurds:>n and published by the Research Policy Institute, 
University of IJ.md, .s.-eden (1983). (SEK 95). 

This book brings togethe?" a n1.111ber of highly detailed case studies t.hat analyse the 
likely effects of the new electronics technologies. .somP. chapters deal with the impact ot 
electronics on the engineering, garment and canputer in::lustries. Other exa!line the p:>tential 
of CAD and the possibilities for machine tool i:rodu::ers in the de'!eloping 001..11tries to keep 
up with the rapid technical change. A survey is alro rrovided of the electronics industries 
in China and India. A concluding chapter discusses the lessons that can be drawn fran s·xh 
analyses for industrial strategies in the Third World. 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

TECHNOLOGY PROGRAMME 

n n n-- .,nn .a 1 /.l'\I"\ ,,_. ---­
~ eVe Ul'fJA JVV n-.a.,""' Y.L~&&&a. 

Austria 

MICROELECTRONICS INFORMATION SHEET 

Country Reference 
(leave blank) 

Name of institute/enterprise Acronym 

Address in full 

Telex Cable Telephone 

Name of head of institute/director of enterpr.ise 

Name and title of contact person (if different) 

Annual budget in US$ Government funded 
Private 
Mixed 

Number and type of qualification of professional staff involved in Kr: projects 

For research institutes: 

1. Relations with industry (No. of projects applied in industry in the last 
three years and type of projects) 

2. Affiliation with research institutes in other developing countries 

For industrial enter2rises: 

1. Manufacture based on locally developed technology/imported technology 
{specify) 

2. Affiliation with manufacturers in other developing countries 

continued o erleaf 
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TYPES OF ACTIVITY IN MICROELECTRONICS 
(please give a brief description, as applicable, under the headings hereunder) 

Research and Development 

Applications 

SOFl'WARE 

continued overleaf 

Manufacture and/or Assembly 
(including manufacture of components 
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Additional information 

(activitities in the electronics sector in general; telecommunications etc.) 

Please attach brochures, designs etc. if available 

• 
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