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Technological Trends in Custo" end 
Se~i-Custo~ Integrated Circuits 

by Stephen L.6ilbert 
UNIDO Consultant 



In the early seventies certain developing countries began efforts 

to eccelerete the ecquisition of "icroelectronic technologies. 

These efforts took the direction of purchasing e current 

production se"iconductor fabrication facility <·foundry·). 

Bipolar technology prevailed at thet ti"e which was used 

pri"erily to produce Linear circuits used in TU e~d analogue 

device areas. It is infor~ative to observe the effect these 

relatively expensive efforts have had in achieving their desired 

affect. na"ely as,isting end accelerating ~icroelectronic 

technology transfer. In general these efforts have not achieved 

their desired goals. The acquired technology hes stagnated end 

progre"s built around these fabrication facilities have not 

successfully followed the rapid introduction of new technologies. 

The failure of these large invest"ents to generate a viable 

local "icroelectronics industry directly results fro" e lack of 

sti"ulation of design functions. 

The Bipolar technology transferred et the beginning of the 

seventies •·•es progress'.vely displaced by newer MOS technologies. 

PMOS. NMOS. end CMOS. as the seventies ended. As the newer MOS 

technologies co"peted successfully with established Bipolar 

technology end progressively displaced it. the "erketp!ece 

accepted the newer technology es superior end "ore desirable. The 

deter"ining ele"ent in incorporating MOS technology into new 

products was not a local production capacity however, but rather the 

engineering ability to DESIGN end effectively utilize the new 

capabilities of the technology •.• 1n short, the ce~ability to use 

the new MOS abil1t1e1 1n new products - a design capability. 

Unfortunately, the outright purchase of a product1on 
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facility did not include the necessary design experience and 

expertise required to develop new products nor the expertise to 

adapt to new device characteristics, such as the transition frol'I 

Bipolar to "OS design l'lethodology. Such design expertise l'lust te 

developed engineer by engineer, with experience the l'IOst valuable 

instructor. Design experience rel'lained the sole province of the 

col'lpany supplying the fabrication facility and was closely 

guarded as a valuable asset or trade aecret. "ost contracts 

detailing purchased technology covered only the products of the 

deaign experience. not the expertjce itself. This design 

expertise will be inc~easingly valuable as long as the 

sel'liconducto~ industry is, and will continue to be, one of the 

"ost rapidly changing l'lodern industries. ~hat rel'lains uncertain 

ie the problel'I of how to adapt the new technologies to current 

needs without creating a stagnate envi~onl'lent. 

A question to consider is, ·How serious is the need to be in 

the forefront of technology?• Sales of current consul'ler products 

such as TV's, VCR's, Personal Col'lputers, etc. are technology 

driven, i.e. noone wents last years· l'lodels. The sales advantage 

lies all'loat entirely w•th the l'lost current technology products. 

Thia creates a 111arket where the l'lanuhctu;·er who falls behind in 

including whatever 15 new ln hia products will s~ortly have no 

sales. While this lt especially true on the international 111arket 

it 11 also valid in the local l'larket ea long ~• a col'lpetitive 

l'larket ex11t1 for tre particular goods. Even a superl'larket chain 

lhat doea not have the latest •talking ter111ina11· at the checkout 

counter will find co~petst1on baaed not only on the quality ~f 
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their products but also strongly influenced by their custoP1ers 

perception of technological superiority. Brand NaPles carefully 

cultivate thia particular perception and carefully eRPhasize it 

with aggressive advertising progreP1s. 

"•ny coP1panies and countries are finding that the process of 

identifyi~g the specific product to produce. i.e. selecting the 

proper P1arketing nich. is Pluch harder to acco"Plish successfully 

then the P1e1tery of the hardware aspects of Plicroelectonics. A 

possible reason for this problePI lies in the extreftely ra~id 

change in products. both in their capabilities and scope as the 

technology Platures. Each coPlpany. country. or region ftust 

auccessfuJly identify those products which are not offered on the 

open Plarket that will find P1axiP1uP1 utilization within the local 

P1erket. 

TECHNICAL APPROACHES 

Off-the-Shelf CoPlponents 

Using off-the-shelf coftponents. Pleftories, and 

"icroprocessors al lows the P1anufacturer to re~p the berie'" ts of 

low Planufecturing costs bece~1e these co~p~nents ere Plan~fectured 

in very high voluPles by ~ffshore international v~ndors. The 

technical level is only slightly below the highest technology 

available <only "ilitary products have ~ore stringent 

spec1f1cet1ons et Plucn higher per itePI cost1, typically 10 to 

1080x>. A superior des1on 1P1pleP1ent with off-the-shelf 

coP1ponent1 that fully ut1l1ze1 the perforP1ence of such devices 
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could be ftarketed successfully either locally or internationally. 

There ere no sales barriers or liftitetions for exceptionally 

designed products. 

Off-the-shelf co"ponents are suitable for design intensive 

SYSTEMS. The coRponent costs theRselves are ft1niRal and the 

Rajority of the value added ele"ents lie in the overall systeR 

integretian and software controls. A prifte exa"ple of this ayste" 

approach is the IBM Personal CoRputer. All of the individual 

co"ponents are available froR independent vendors, <and in "ost 

casea frc" several vendors> while not a single co"ponent waa 

supplied by 18". The value added lay entirely in the organization 

and asse"bly of the co"plete syste" <which of course included the 

operating systeR er~ relevant applications software> Thia 

approach, that of aysteR integration, is the "ost fruitful area 

for developing countries to concentrate their efforts. A quick 

survey of the vast nu"bers of IBM PC "clones· fro" various 

corners of the world indicates the potential 1"pact of successful 

syste" integration. 

Se"icuato" chips are expensive. They essentially perfor" the 

function of several discrete chipa that are genarally available 

off-the-shelf. The pr"i"e advantage of using the ae"icusto" 

approach is one of speed end eize. If suff1cient volu"e of 

product is required, "ore then 100,000 units, so"e econo"y of 

scale will help in reducing the coats of tooling. The up-front 

coats of se"1cu1to" de11gn1 while 11gnif1cantly leaa that full 

custo" are 1till 11gn1f 1cant and generally do not Ju1tify the 
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added expense. 

Full CustoR 

The very few deaigns requiring full custoR design are very 

specialized applications requiring high density, very high 

speed, and coat is not a consideration. SoRe exaftPles are "issile 

guidance systeR5, and auto"atic telephone switching stations. The 

first exaRple is self-explanatory while the second is produced in 

such large quantities that the s"all savinga in tiRe using the 

higher speed circuit saves over the large voluRe of devices used. 

The large nuRber of devices used in the telephony syste"s further 

dilutes the costs of the full custoR deaign process. 

These key eleRents should be considered when enbarking on a 

national or regional progra" of assistance in Ricroelectronics1 

It is necessary to stay abreast of e"erging technologies, 
i.e. the ahift fro" Bipolar to MOS device technology. 

It is not a requ1re"ent to "enufecture IC's but it is a 
requireRent to use IC'a in products to be co"petitive locally and 
internationally. 

It is "ost i"portant to identify whet your particuler industr1al 
needs are. 

De"onstration projects that exercise the capability of the 
engineering staff but fail to develop a product that has a 
potential ~arket are dooRen to failure. 

Mult1project ch1p approach to education of cadre of trained 
des1gne~s. not Ju~t for "anufactur1ng chipa, but ~lso with the 
understanding or the relsvant technology details to design new 
products end incorporate technological advances into the 
"erketplece. 

Of'-the-Shelt co"ponents should be con61dered for the greet 
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. . . . 

SE"ICUSTO" gate array approach could be considered for 
teaching desion engineers, developing end introducing 
apecialized products 

Full Custa" circuits should be considered only when o 
oroduct is fully found, designed, end "arket de"and justifies 
intensive invest"ent 1n volu"e production. 
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