
I .Y VL< surge 
for solid state 
Revi&btiun of the LIS. semiconductor industry may depend on supplying 
unconnected tmnsistum and Ietting the buyer specfly on-chip interconnections 
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am mads in Japan. Many of the diffidtics art the direct regljt 
of its gap amcture and Bebrwior. 
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Emmlna structures oi the U.S. semlconductor Industry 
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structure, the manufacturer would function much as a book pub- 
lisher does. This analogyk valuable k a m e  it ean lead to aeplm- 

ing thmselm, which might s e m  as models. Fbr btmce, most 
p u b ~ n o ~ ~ ~ ~ t h e i r o w a p t i n t i n g p ~ ( f ~ ~ ~ ~  
and many d g n  the copy editing and typographic design (the 
actual chip design based on silicon compilation) to free-lancers. 
The publisher’s key functions we selecting rnmcripts (silicon 
algorithms) and distributing the finiahhed works ( d i n g  chips). 

usercentered~canbe~~&tedbythetrad i t ionaI  
in-house organization, by a separate foundry that may or may 
not supply tools, or by the introduction of a third-party de@ 
center. Iftheusergots tothedesigncentertomanlrgethepmject ~ 

as well as d&gn it, the result could be the brokering of foundry 
& The MOS Implementation System (MOSIS) centet, o p  
ated by the Information Science Imtitute of the University of 
Southern California in Marina del m, providts this service for 
universities and for contractors of the U.S. Defense Advanced 
Rescarch Projects Agency (Darpa), and it is now srtcnding the 
mice to companies [see “The one-month dip: businas out- 
look,” Spec%mm, September 1984, p 471. If the user takes a de- : 

tion Of the various In whlcf! p u b h m  ~ W C  bcen ~ & ~ c t ~ r -  
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sign to the foundry for project management, the design center 
could be hired by the foundry, much as a free-Ian= typographic 
designer is hired by a publisher. 

are possiblt, ranging from a daign service (surrogate engineer) 
ta a completely segmented industry in which the user, designer 
(seller). CAD design center, and foundry are all separate. The most 
intemting of these structures has three separate organizations: 
user, designw-CAD-marketin8, and foundry. This industry m c -  
ture seems to be in the prmss of forming. 

Looking htu the clouded crystal buli 

Another nwly emerging type of structure is based on kno& 
edgeOftheafgorit~.AtleastfOuralternativeindU~~~ 

. ’ 

A clearer segmentation of markets is needed and perhaps will 
form along the following product and service lines: 

Semicornputera Only a few good companies are needed or can 
be supported, given that new proctssors require a unique set of 

Very high-volume memories and field-programmable chips. 
Very high-prformmce bipolar, CMOS, E L ,  and UaAs stan- 

dard parts and gate arm. 
High-volume special niches, like analog-digital, communica- 

tion, and signal processing. 
Complex a l g o r i k  in silicon, using foundries and distribution 

by the algorithm designers. 
Foundries for user-designed, application-specific parts. 
In the case of application-specific ICs, a central ~ h t h g h ~ ~ $ e  

Ii~ttheMOSISoentwwuldestablish~d~rules,~~ 
the CAD-CAM databases, and broker the mask production an$ 
foundries. In fact, standardization of the user-foundry interfw .* Y - 
is vital so CAD programs can be developed more rapidly. 

Change P already occurring throughout the kidwhy. Por 
ple, United lkhnologh’ semiconductor division, Mostek C o p  
of Carroilton, %as, which made the first practical 4K memd ‘“:. 
chip to be widely used in systems, was closed in October 19 
and then sold to a European company, Thompson CSE In  tu^& 
last year nearly all U.S. semiconductor compotnicS have am- 
e n d  tmpmfitability and layoffs beyond the normal pat- 
tern. Many companies wiU retrench or go out of business. The 
k q  to nhtnchment will be segmentation along more stable prod- 
uct-distribution-service lines. 

On the other hand, the company European Silicon Stnrctures 
isscartingupin~ceandtheUni~KingdomtoproctueEASICa 
by direct writing on the wafer, with two-week turnqound and 
volumes suitable for most system applications. 
This company and the many others emerging to exploit ultra- 

largb.de  integmtion m a m p k  of a semiconductor industry 
restructuring, not a semiconductor recession. WMher the W- 
t i o d  industry will play a part in the new market, other than as 
a supplier of trained people, is unclem 

10w-l~el dt- lik COmpil~S and o ~ a t i w  .s~sWU. 

& 

To probe further 
The September 1984 Spectrum contains an in-depth, multipart 

report, “The one-month chip,” which descr ik  the dmlopment 
of user-designed chips and custom foundries. 

VLSISystem h i g n ’ s  November 1985 h u e  contidm “Siliaon 
Compilation:’ a ~uryey by Daniel D. Gqjsld h 441. The same mag- 
a d n p s  January 1 9 8 6 ~ u e c o n t o l i a s l t h e ~ n a b l y c a r n p ~ w ,  
“ S u r ~ e y  of ASIC DCS@ centers” Ip Kl], which WWS how quiCa- ’ 
ly design centers are dweloping. 

The U.S. semiconductor industry and U.S.Japanw competi- 
tionwasslcetchedrecentlybysacsinesp -[Jan. 13,19sS,p90). 
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