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WASHINGTON, D.C. 20506 

November 12, 1985 

MEMORANDUM FOR: SEE DISTRIBUTION 

FROM: JAN ARCHIBAL~}.~M GRADOVILLE Q5 
SUBJECT: U.S. SEMICONDUCTOR INDUSTRY PRESENTATION 

Representatives from Texas Instruments and Intel will make a 
presentation to an interagency group involved in the Section 301 
and anti-dumping semiconductor cases on Wednesday November 13 
from 10:30 to 12:30 p.m. in Room 203. Their presentation will 
focus on the technological attributes of memory chip production 
(DRAMs and EPROMs) and their importance to the continued competi
tiveness of U.S. manufacturers in other semiconductor products. 
Enclosed are several documents related to the subject of the 
presentation. 
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IMPORTANCE OF MEMORY TECHNOLOGY 

A SEJIIICONDUCTOR COPFANY PIJST PARTICIPATE IN PEl'llRY BUSINESS TO BE A WALD CLASS COfl>ETITOA 

TECHNOLOGY 

0 PEl>RIES DRIVE SDUCONDUCTOR TECHNOLOGY 
0 FEATURE SIZE: 

'l:ll)RIES PIJST IE SMLL TO BE COST C<lffTITIVE 
0 PERFORNNCE: 

NNUFICTURING TECHNOl.061ES ARE PUSHED TO THEIR LIMITS TO ACHIEVE 
REQUIRED PERFOMANCE, 

0 QUALITY: 
HIGH VOl.11£ ENABLES SUITLE FAILURE ,O,ES TO IE IDENTIFIED AND 
CORRECTED. 

0 PACKAGING: 
PIJST HAVE LOIi COST PACKASIN5 TECHNOLOGY TO IE COST CClffTITIVE, 

MNUFACTURING 
0 PEPl>RY ARRAY IS EASY TO FAILURE ANALYZE 

o PRODUCTION YIELD LUUTING PROILDIS ARE EASY TO IDENTIFY AID CLARIFY 
0 fEl>ltlES ARE HIGH VOLUf£, C(Jll)DITY PRODUCTS 

o ENAILES PIANUFACTURING AREAS TO DEVELOP EFFICIENT PRODUCTION fllETHOOS 
o NODUCTION AREA CMS DOWN THE EXPERIENCE CURVE QUICKLY 

IPFACT ON OTHER PIQQytts 
0 HIGH ftfRfOIIIANCE, MNUFACTURABLE TECHNOLOGY CAN BE APPLIED TO LOWER VOllllE 

PRODUCTS TO P~ODUCE COST EFFECTIVE ~OLUTIONS THAT VOULD BE IPFOSSIILE 
VITHOUT THE "'1QIY £Xf1£•1ENCE 

.. 



lflFORTANCE OF PEll>RY TECHN0l06Y (CONTINUED) 

ECOQIC 
0 PROVIDES BASE YOllK TO ENABLE STATE-Of-THE-ART NNUFACTURING AREAS TO 

BE BUILT 



IMPORTANCE OF EPROM MEMORY TECHNOLOGY 

0 HAS All THE ATTRIBUTES OF ANY P£fl>RY TECHNOLOGY 

0 MAS THE ADDITIONAL FEATURE OF A PROGRAPIUBLE ELEJIENT 

0 l..aRTANCE OF A PROGIWNBLE ElaENT 
0 CUSTOfillZEABLE MICROPROCESSORS 
0 ROOTE FIELD UPDATES 
0 FAST lfl>l.Ef£NTATION Of NEV SO,TVARE AND HARDVARD CONCEPTS 
0 PE""ITS HIGH LEVEL OF S(CUIITY DUE TO USER PR06fWl'1N6 AND EASE 

Of ERASING. 

0 lfl)()RTANCE TO FUTURE PEl>RY T(CNIOl.06Y DEVELOPf£NT 
0 BASIS FOR Pl>RE SOPNISTICATED £2 (ELECTRICALLY ERASABLE) fEl>RY TECHIIOL06Y 
0 PUSHES THE LINITS 0, ,oRICATION AND PACKA&lll5 TECHNOLOGY 

,, 



WHAT'S NECESSARY FOR SUCCESS 

IN 11£ MEMORY BUSINESS 

0 LEADING ENGINEERIN& TECNIIOlO&Y 
0 MINI"" FEATUIE Sil£ 

0 HIGH PERFORNNCE PROCESSES 

0 STATE-Of-THE-ART MANUFACTURING AREAS 
0 LARGEST DIAPETER WAFERS 
0 LOlfEST DEFECT DENSITIES 
0 TIGHT PROCESS CONTROl 
0 LATEST GENERATION OF EQUIMIIT 

0 YOllJ£ PRODUCTS TO ESTABLISH NNUFACTURING TECIIIOLOGY 

0 CASH FLOW IN ORDER TO CONTINUE TO INVEST 
0 NEV 6ENERATIOI '9tODUCT EVERY 1-2 YEARS 
0 NEV FAB AREA £Y£RY 3-5 YEARS 



USITC PRELIMINARY CONFERENCE 
INV. 731-TA-288 

EPROMS FROM JAPAN 
OCTOBER 21, 1985 

TESTIMONY OF GEORGE SCHNEER 
INTEL CORPORATION 

Good morning. My name is George Schneer. I am 

the Vice President and General Manager of the Memory Compo

nents Division for Intel Corporation. In that position, I 

have been heavily involved, on a day to day basis, in the 

design, manufacture, and marketing of Intei's EPROMs. 

U.S. producers of EPROMs are a part of the larger 

U.S. se~iconductor industry. 

My testimony will cover the importance of EPROM 

production to a broad line se~iconductor producer like 

Inte-. Process development, cost reductions and automation 

develop~ent learned fron E?ROMs permeate other semi conduct or 

product lines. I will also talk briefly about how Intel 

conducts its operations, a nd try to give you a sense of ho~ 

the ind~s:ry i s structured. I vill conclude by expla ining 

~hat has been happening in the U.S. E?ROM market over the 

past nine months, focusing particularly on the impact t hat 

Japanese d..imping of E?ROMs has had on Intel and the continu

ing threat that the Japanese predatory pr icing strategy 

poses to Intel and to the enti re semiconduct or industry, an 

industry vital to tte ec onomic future of this nation. 



EPROM is an acronym for Erasable Programmable Read 

Only Memory. An EPROM is a type of semiconductor memory 

chip which can be programmed by the customer (by electrical 

means) and then erased under ultraviolet light and then 

reprogrammed by the customer. I will pass around some sam

ples of Intel EPROMs. 

The life cycle of an EPROM consists of eight basic 

stages: 

1) product design; 

2) test technology development; 

3) process development; 

4) wafer fabrication; 

5) wafer testing (also referred to as wa!er 

sorting ) ; 

6) package development; 

7) assemb!y; a ~d 

8) final unit test. 

Stages o ne through six are extremely s ophi stica tes 

and reqc ~re a heavy investme~t in engineeri ng talent. These 

cr itical s~ages are generally performed by U.S. based pro

ducers of EPRO~s in the United States. Similarly, to the 

best of my knowledge, all Japanese producers conduct these 

operations in Japan. The mecha~:cal steps of packaging the 

die and testing the final product are often performed out

s id e of the United S~a:es, d ue largely to historical rea

s o~s , ra:her t~an curre nt e:ono~ic s. In the past, the as

se~b:y and test operat ions were hig~ly labor inte~sive b··• 
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due to automation are becoming more capital intensive and 

less labor intensive. Consequently, the location of assem

bly and test plants in the future may be determined more by 

proximity to the wafer fabrication facilities, design engi

neers and customers than by the cost of labor. 

I want to emphasize that the critical stages are 

stages one through six. They are the high technology stages 

of the semiconductor life cycle and provide barriers to 

entry into the EPROM market. Assembly and test operations, 

in contrast, require relative ly low skilled labor and can be 
• 

located anywhere. However , even whe n assembl y and test are 

performed abroad, their critical engineering compone nt s, 

i.e. the development of state-of-the-art packages as well as 

state-of-the-art test technology, occur here in the United 

States. It is clear to anyo ne in the industry that the 

country in which the products a~d packages are designed and 

the wafers are fa~ricated is the country of origin of the 

procuct, regardless of where it i s assembl ed. I understand 

tha: t he Custo~s Servic e has a different view on the de::~ i -

tion of the country of orig:~, but this s hould not obscure 

the reality of how the EPROM industry operates. 

For example, at Intel, stages one and two, i.e. 

product design a nd test technology development, are gener

ally performed in my operation in Folsom, California. Pro 

cess develop~ent, which is generally applied to both memory 

and .og ic circuits, is done by the corporate process devel

op~e~t gro ~p in Sa~ta Clara. The EPRJ~ wafer fabricat ion is 
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performed in our facilities in Santa Clara, California, 

Albuquerque, New Mexico, and Chandler, Arizona. Correspond

ing wafer sorting is performed in Folsom, California and 

Albuquerque, New Mexico. Package development is performed 

in our Chandler facility. The assembly and final test oper

ations are performed in the Philippines, Malaysia and Barba

dos, with some final test being performed in Folsom. As a 

general rule, Intel uses primarily foreign subsidiaries and 

some subcontractors to perform assembly and test operations. 

I wo ul d like to explain the importance of a com

modity memo ry product to any semi conductor manufacturer. 

The commodit y memory product has three critical impacts: 

1) It is used as a ve hicl e to develop and 

refine sta:e of the art process 

techno logy . 

2) It is used as a ve r.icl e to drive the 

manu facturer down the l earning curve by 

irrproving VLS I yields a nd thereby red uc

ing ma nuf ac turing cos:s. 

3) I t is used as a ve ~icl e to develop ma nu 

facturi ng a utomat ion tech ni ques. 

Let's look a t each impact in more de t ai l . 

Memor y circuits are the most se ns it ive to process

ing parameters a nd ma nu facturing defects. This is because 

the impcrta~t attribut es of the memory circuit s (e.g. den

s it y a nd speed) req~ire the devices to operate at the ex

treme capa~ ili ty of the rnan~f act~ri~g process . Logic prod-



ucts, on the other hand, are usually more design intensive 

than process intensive, and because of their complicated 

designs do not allow the Process Engineer to readily analyze 

the subtleties of the process and thereby maximize perform

ance and manufacturability. 

Memories, on the other hand, are designed with the 

memory cells in a regular array. It is possible to use 

simple electrical tests and very quickly locate a manufac

turing or design defect in the array. Once a defect is 

located it can be evaluated and appropriate procedures can 

be developed to correct a problem or improve the manufactur

ing process. Conversely, the use of a logic product to 

deb~g a nev technology is a slov and tedious process. 

Semiconductor manufacturing can be analyzed using 

the so-called "learning curve". A simple interpretation of 

the lear~ing curve is that as the cumulative number of units 

produced on a process increases, manufacturing costs de

crease. In fac:, hi storical ly every time the cumulative 

vol~~e do~b:es, the ma nuf acturer obta ins a 30% reduct ion 1n 

the cost of a device produced on the process. So a compa::y 

that produces a large volume of memory products will have a 

d i s t i n c t adv ant a g e o ·✓ e r a f i rm that has no memory v o 1 um e . 

It is critical tha: a ny company that intends to manufacture 

semiconductor products maintain a large enough market share 

in corr~oc::y rr.emory prod~cts such as DRJ.Y.s or EPRO~s to 

enab:e it to derive the benefits associat ed with large vol

cr..es of product io::. For exa.::-.;::>le, Intel used the 256K EPR.Ot-,'. 
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as the vehicle to debug the world's first six inch wafer 

facility which resulted in significant cost improvements. I 

will pass around a 4• wafer and a 6• wafer. You can see 

that there is significantly more area on the 6• wafer and 

consequently more potential good die per wafer. The result 

is a significantly lower die cost, once a company has mas

tered the more complicated manufacturing process. 

The final impact of VLSI commodity memory produc

tion on a semiconductor manufacturer is in the area of fac

tory automation. Efforts to reduce the overall cost of a 

product also depend upon fa ctory automation. In the same 

manner that memory products can be used to develop process 

technology, they are a n excellent vehicle to develop autoffia 

tion techniq~es. This ha s been clearly demonstrated in a 

number of indus:ries - he re high vo lume products drive auto

mation development that can be used by other, similar but 

low volume product lines. For example, robo:s developed for 

volume passenger car production ca n a l s o be usec to ~a nu fac

ture sports cars. The cos:s to devel op robo:s for the . 
sports car line a lone would not be ab l e to be amortized over 

the low volume -ithout prohibitively increasing costs. There 

are many ex~~pl es in the semiconductor industry of cost 

improvement through autc~ation (lower labor content, better 

process cor.trol, lower defect densities because of the manu

factur ing cleanl iness) and it is no coincidence that Intel's 

most automated factories are those ~anu:acturing high vo lu.-:-,e 

co~~odi ty rne~ory de vi ces--r.o. essentially only EPROMs. 
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The direct impacts I have just described also have 

a spillover benefit to other product lines. The process 

used to manufacture memory devices can be readily adapted to 

logic circuits such as microprocessors and microcontrollers. 

In fact, most integrated circuits contain a memory array 

some~here in their internal structure (e.g. microcode in a 

microprocessor). In order to be able to effectively compete 

in the "non-memory" arena it is necessary to actively par

ticipate in the memory arena to develop the necessary pro-

cess technology. It is impossible for a company to manufac-

t ure solely low volume, high value added logic products and 

expect to co~pete on a manufacturing cost basis with a manu

facturer who also produces large volume memory devices. 

Without a high volume memory product a manufacturer does not 

have a veh icl e to develop state of the art technology pro-

cesses whic h ca n be used for logic products. It does not 

have a ve hicl e to drive it down the learning curve or to 

a~to~at e its factory. 

Historically, the DRJ.-~ has bee n the r.igh vol~,e 

co~~odit y me~ory product which provided these benefits. In 

fact, in 1968, Intel was founded on and for many years pro

duced prirr.arily D~s. Ever since the late 1970's a nd early 

198 0' s Intel has been relegated to a niche supplier in t he 

DRAY. market. The Intel strategy had been to maintain lim

i ted pa:-ticipa:ion in the DRAM market by designing and rr.ar.'.l

factu:-ing DR.J.-~s with vclue added features (e.g. using C~OS 

te:h~olosy for lower power and higher speed circu i ts.) The 
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DRAM product line accounted for less than five percent of 

our revenues in 1985 but was a significant contributor to 

the S23 million dollar operating loss that Intel reported in 

the third quarter of 1985. We determined that we will never 

be able to make a profit in DRAMs given existing conditions. 

Consequently, on October 10, 1985, Intel announced that we 

are totally closing down DRAM operations. 

Japanese semiconductor manufacturers recognize 

that establishing a dominant position in high volume commod

ity memory products will give them a competitive advantage 

in office automation and other end product applications. It 

appears that their marketing strategy has been to build up 

capac i ty and t~en flood the market with large volumes of low 

priced products in an all out effort to grab market share 

and drive U.S. producers out of the market. Ultimately they 

are looking to become the only remaining manufacturers of 

se~iconductor devices. The Japanese success in dominating 

t~e DR.J....~ market is encouraging the~ to pursue this strategy 

in E?RO~s. In the late 1970's, Mostek was the world's pre

mier ORA.~ manufacturer. In fact, the Japanese made the:r 

entrance into the semiconductor business by copying an ear

lier Mostek DR.A.~. You may have heard that _last Thursday 

United Technologies closed Mostek's doors and took a $423 

million after tax loss. Reportedly, Mostek had employed 

almost 10,000 people at the be~innins of the year. For the 

reasons disccssed earlier, tr.e American se~iconductor indcs-
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try cannot allow the Japa~ese to violate U.S. laws and im

plement a similar strategy in EPROMs. 

Every day newspapers report substantial losses 

being incurred by the American semiconductor manufacturers. 

Semiconductor manufacturers have been reluctant to reduce 

research and development or capital expenditures because we 

know that if ve make cuts in those areas we are risking loss 

of our competitiveness in the next generations of semi

conductor processes and products. 

The newspapers also frequently report that a semi-
. 

conductor manufacturer has instituted new cost cutting mea-

sures. At Intel, for example, in the first quarter we had a 

layoff. We had a second layoff in the second quarter of the 

year and in the third quarter we requi red our employees to 

take unpaid days off. In the fourth quarter we will again 

req~:re employees to take unpaid days off and cut their 

sa~aries so that their net fourth quarter compensatio n may 

be cu: by as much as 13 1/2%. We hav e basically sacr ificed 

our curre~: finar.cial performance for long term capability . 

But there i s a limit to our resources. Our indus-

try was built by U.S. entrepreneurs who played a vital ro le 

in technological innovation. The industry is largely made 

up of companie s whose main revenue is obtained from semi

conductors a nd related product lines. We are not able to 

s ubsid i ze larg e losses for long periods of time in the same 

rna~ner as large Japanese corrpanies with profits from their 

ot her diversified operations. The red uced revenue a nd prof-
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its in EPROMs due to the illegal pricing practices of the 

Japanese has been a significant cause of the corporate in

jury described above. 

I want to stress that Intel, in particular, and 

the U.S. EPROM industry in general are doing everything that 

can be done to maintain our leadership in the EPROM market 

place. We continue to maintain a high level of investment 

in R & D and capital expenditures; we have many programs 

aimed at reducing our manufacturing costs and trimming our 

expenses. Our ans~ers to the ITC questionnaire show that 

unit volume in EPRO~s is not decreasing. Certainly, the 

volume is increasing in the highest density products such as 

the 256K EPROM. The dramatic drop in profitability that ~e 

are experiencing is a functio n of the rapidly declining 

prices of EPRO~s caused by Japa nese predatory pricing. The 

net res ult is that for the first time since it ~ent public 

Intel reported a net loss for the third quarter of 1985. We 

had a n operating l oss of twenty-three million dollars, a nd 

as the predatory pr i cing co~tinues, .e anticipate that Inte l 

wi.l experience eve n larger losses in the fourth quarter of 

1985. In our petition we have sho.n that this is a pricing 

recession and have estimated a loss of some S203 million for 

the U.S. EPROM industry from the mi ddle of 1985 to the mid

dle of 1986. 

Central to the Japa~ese strategy is the knowledge 

that de~ying the U.S. EPR~M ffia~~ fa c:u rers the revenues 

needed to fu nd the ver y h:g h research a ~d developme nt expe n-

10 



ditures necessary to stay competitive in this industry will 

ultimately drive American manufacturers out of the semi

conductor manufacturing business. We need over $50 million 

to develop a one megabit EPROM and a typical facility to 

fabricate EPROMs costs over $100 million. The Japanese 

intention is to drive us out of the market for the most 

sophisticated semiconductor devices very quickly. At that 

point, our customers (e.g. the computer manufacturers, of

fice automati on equipme nt manufacturers, many defense co n

tractors who purchase military versions of these semiconduc-. 
tors) will be dependent entirely upon the Japanese for these 

semiconductor products. Once the American semiconductor 

rnanu:acturers are no longer a factor in the market, the 

Japanese will be free to control both the prices and the 

ava ilability of future generation product s. 

I a~ most fami liar with the Japanese strategy in 

the 256K E?ROM market because this is a leading edge product 

wi th a s igni ficant impact on my operation. It appears that 

by late :96~ the Japanese had developed the ab ility to manu

facture the 256K EPROM. In ear ly 1985 the distributor cost 

(i.e. the price at which the manufacturer ships to its dis

tributor) was in the high teens for most U.S. manufacturers. 

Sudde nly, it was reported that a Japanese manufacturer was 

quoti ng a distributor cost of $6.40. At the same time, the 

Japanese we:e stoc king their U.S. distributors with signifi

ca nt quant iti es of 256K EPRO~s and began sub~itting price 

quotatio~ s w~ ich und er~ut Intel price quotes. It was in 
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this environment in which the memo from Hitachi documenting 

the 10% rule was distributed. The key impact was that now 

that their inventory was in the distributor channel, Hitachi 

wanted the distributors to find any Intel business and go 

get it at any price. The actual cost of the EPROM was not a 

consideration, and in any event the distributor was guaran

teed to make a 25% margin on any sale. The net result was a 

precipitous price collapse in the market place unlike any we 

had ever seen before in any density of EPROM. 

Before long the Intel salesmen were being notified 

by EPROM customers that they had to meet the Japanese price 

for all future business and in fact must renegotiate exist

ing orders and long-term contracts. If the salesmen were 

not willing to renegot i ate existing orders and contracts, 

they were informed that the vendor/supplier relationship 

wo uld be damaged for the long term. 

A typical situation which occurred with an Intel 

customer demonstrates the proble~ . Intel had signed a co n

tra;t to de:iver EPRO~s in 1985 at a fixed pr ic e. The cus

tomer notified Intel that the Japanese were offering sub

stantially lower prices. With a gun to our head we were 

forced to lower co~tract prices and ended up shipping 256K 

EPRO~s at $8.50 a unit, instead of the contract price of 

$16.50. 

The 10% Eita:hi rule is sy:-nptomat i c of the general 

Japanese pricing strat~gy . Ttey generally manufacture a 

product based on t~eir capa:ity, a ~d then determine what 

12 



price it takes to sell their inventory. Cost is not an 

important factor in their pricing decisions so quoting a 

price 10\ below whatever Intel is quoting is an acceptable 

pricing strategy to capture market share. 

Intel, on the other hand, has a much more care

fully controlled procedure for making price quotations. A 

Field Sales Engineer is not permitted to make a quote lower 

than a pre-approved factory authorized minimum price without 

obtaining approval from the factory. This factory autho

rized minimum price is updated periodically. If the sales-
• 

man needs to quote below the factory authorized minimum he 

-must ca l l the factory for a special price quotation. Sales 

man must supply the factory with the customer name, part 

number, qua ntity, delivery time frame, competitive informa

tion and a ny other pertinent data on the competition. If 

appropr i ate, t he factory manageme nt will authorize the quo te 

g iv ing the salesman a quote number which is tracked to e n

s ure tha t t he appropriate factory approvals have been ob

ta ined . Depe~cing o~ the extent to whi ch the des i red quota

tion is below the factory authorized mi n im\.lr.\, various leve l s 

of I ntel management must approve the quotation. Because of 

the predatory pric i ng, a significant number of quotatio ns 

requ ired the s i gnat~re of my Marketing Manager as well as 

myself. 

I wa nt to leave yo u wit h the thought that we do 

no t i n te nd to allow t he E?ROM marke t to follow the DRAM 

s ce nar io . ~e ca nnot ~ i ve up E?RO~ reve nue, prof i ts or rna ~u -

13 



facturing jobs. The EPROM market is simply too important to 

the heart of the semiconductor business. American EPROM 

manufacturers are doing everything possible to maintain 

their competitive edge over the Japanese EPROM manufacturers 

and we are asking you to make the Japanese manufacturers 

compete fairly within the confines of the U.S. dumping laws. 

Thank you. 
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t'Uiu [Eltttro11ica. Aug. 12. 1985, p. 22i for the 27Cl28 128-K chip. Control over caused our position [in EPROMs) to / 

To fight the DOIHivinJ EPROM both the virtual ,round and aowu of wane a bit Our busintu }e\·el ne\'er 
prices, Tl is holdine dcnrn ctif aius with the X<eDs allo helps keep the power went do"-n from the high 1977-78 le\'els. 1 

a ne.- X-shapfd cell layout for the stor· dmipation lov.·, says Shah: ratings are Othen just grew mort than v.·e did." 
are array. 'I'ht techniqu~ular in U-mW standby and ~mW active. Tl quietly began iu CMOS £PROM IC· 

mask-pro,rammtd ROMs- -------------------- thity 1t,·eral yean ago in an 
nit.I spacing bm,.·een attn·e attempt to launch a second 
transistors and metal conwu x-cm l IPaLLI TIIOUIILI, IAYI.,.... p~ss drh'er. DRAMS wil l : 
by .-rapping the pte of the continue to be Tl 's main pro- • 
atorafe cells around the con- Tw lnltruments Inc. hU ctlOMn tw, coolro..ertial X- cess-de\'tlopment drh'er. bu t : 
WU. The result ii a eerpen- ehlpedcelleyoutlobulldilaNWeruablep,ogramrna- EPR0}1s att to push capabih- 1 
tine pa~m rewmbling ron blef'Nd-ontymemcriN. The1ayoutwrap1thegatecfthe ties for finE"-l ine iE'Ometry in i 
of Xs, allov.ing the cells to be tstorage cells wound the contacts and reduces the size the high-,·olt.age proces5 a~ , 
packed cloM>r together. flir. of the array by~ 15%. But~ aC1il,e EPROM well as those for field pro-
thermore. source and drain producers haw expend X-ehaped,,,.., layouts, and to grammabil_ity throu~h floa tin~- : 
contacU can be shared amooc date, none hU bNr'I tlgt,ly •10CN8fu'. uys WIiiiam gate transistors 1 

4 bita, rather than the 2 bita of Spew, dNigrl fflll'IIOI' to, EPAOMI at lnl8I Corp. In DRAMs and. most recent lr . ' 
COll\"ffltional layouta. Intel ~ Follom. calf. EPROMs ha,·e auffertd se\'e;.e · 
searchers, bow"er, wam that The "dNign trick buys a lfflller array but adds lo the price erosion in the current · 
about four ytara a,o they c:ompe,dly of decocing addrllHS," aays Spew. The X· do..-ntum. The 1.000-piece 
identified a problem with ce1taaree01w111c:tecU0awtual~.whlch,elongwtlh price of 256-K EPROMs ha~ · 
EPROlil X-sbaptd cells that · the ~ line. must be 11l1c.1ed. Conventional tumbled 40()'", since Januan ' 
could not be euily O\·ercome ·EPAOM cell have a lhared COffffl0n ground, and only to v.·ell below $5 each . a~d ' 
(SH ''JC<ells spell trouble, uys the column must be decoded. many t,;. S. producers are 
Intel," right). Spew declinN 10 detail .twt hi b1I•-- II a widely charging Japanfff competn"r.-

But for Tl-which says it unidentiled problem with X-cell EPAOMa. Not wanting v.;th dumping in l". S. market.- • 
has ovtrcoffif the hurdles-the to tip oft the competition, he uys only that Intel stumbled The stonm· busines. chma t(· 
X-ffll larout resutu in a 15~ acroa the trouble wt.. working on X-cell In a 84-K has caused· market analyst.- to i 
silicon si,ing o,·er con,·ention- EPAOM tel1bed four years ago. "It NIUltl In certain question commodity memory- ; 
al [PROM c!Mi'1l5 made from pattern MnSitiYitiN that are dllicult IO owrcome during de\'elopment strategie5 But Tl · 
the same design rules. uys read and mostly programming of EPAOMa," he aays. maintain~ that ORA~!$ ar,d i 
Pradeep Shah, advanced lntel, whichintrodueedaCMOS256-kpartinAprilanda EPRO~I~ are a must to remc1m 

1 EPROM product manager in 512-K ~ EPROM last o.c.mbll, hU choten to competiti\'e in ad\'anced ICs I 
Houston. The combination of concentrate strictty on processing advancements to "The commodity prc,d ur:..-
Tl's 2-J'm H\'CMOS and the reduce die taH ~- R. L are the price tair you pa 1· t. , 
Xofflls ha.< resulted in a 100- ha1·e the t.echnolvv:- ... Sn ,1 : 1. 

pie<-e price of SS.96 each for says . "And the difft rentia: .:,).'.' ; 
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products are where you should make 
money. What we ba'"e done is put In 
platt the veJudf for a broader ranee of 
noncommodity ehip&." M says, rapond
inc to cancerm that Tl's EPROM intro
claction ii an IDtr)" into yft another blr
balent IIIU'ket. Bene!na from the 
£PROM WClrk will likely Int aho11· ap 
•a__. CIIOS I-bit microcontroller a. 
_, clfwelopmeat. 11 allo hopes to w 
die tanolop IO produce CMOS leld
JINPIIDIDlble losic, .... eleetricaDJ 
........... 0 ... ..--ponr linear prod-
Ilda, ud ~ power ICI. 

Lib cmpednc WcMemitY EPllOIII 

.,.,as 

alrad)- OD tht market. Tff ehipl .- a cndit. This qll&fter, .. our loues .-ill be 
~ aJeorithm that apeeds ap 11.rser." a spokesman •ya. 
the writinc of sott.-art iato the 156-JC In-Stat pndicta tlurd,quarter U. S. 
nonvolatile memories from u much u 6 and 1rOrldrile ~ ala will drop ~ 
minutes to a t)"pical 112 seconck. Rad- , tnen r.; and 9',;. 1bt Industry bas now 
aeeess time ii 170 a From &he same -lad fh-e consecutm qaarten of busi
HVCJIOS technolocl·, the eompuy WI declines, but it will tittly set an 
plans to IOCIII add M-K and 112-IC ehipl eel to the fall in tht fOUfth ~uarter. for 
to the £PROM product lint, offeriDI •tie- which In-Stat forecuta a aJicht S<:; to 
CIIU lpfedl ..,able to die -,tel 6 ~ rile due to nditional 
.....,._ BOW\W, 11 ii WG1U11 GD lel'Ulblea to dNr oat ftadar backlogs. 
an adtancld . ....., ol BVCIIOS dlllt -We"d ,lib to 1hink theft will be an 
eoaldnaukiDfllter,•pow•..._., aptum ii tilt~~ ... ays John 
EPROlb, --, liliddft IO ..., IDte- -Stratford, atrcJiUdiliac ·mana,er of 
eonnec:t. Nlinance. -J. llo6,rt U,.._ NCR Coq,.'s ~ Division in 

· llaJtGn. Ohio. -,__ w M\'t aeen ver..-
ltdt ffidence w 1t·• -. '° happen . 

"11y own perioDaJ belilfil that we'll 

.IS THI THIRD QUARI BR , ·:-:: ::11 Z-U.!~ ~: q:~ 
THE I ,.ftw ..... Bir .FOR·. ;,IA... lhoaJd - IOIDI~ ...... by-quarter 

. -..V IIIAnft . .""9 ( cn,wth. But it's loin& to be a pretty 1----------------------------t slow year in 1986, I think. If anything. it 
.. 'lea eompany will •ve operatinf profits will only be a fn· percen• points 
As semiconductor ex«utives scratch from their semiconductor operation&" in O\"tr the prt\-ious year." 
Atheir heeds and scan tht entrails of the third quarwr. WU • ou-. There ii so~ e,·i
chiekens in attffllpta to augur tht fu. Earlier this month, f« aample, N• denct that orders are •t.artini to trickle 
bltt of their industry·. ~ -agrH on one oonal Semiconduttor ctiacloled that it in, ltCO!'ding to James L Barlage, an 
thing: business in the just~nded lhird had already Jolt "4.3 million in the 6nt analyst at Smith Barney Hanis Upham 
quarter probab~- hit the Jo-.· point in the quarter (excluding the result& of ita Na• A C,o., Nev.- York. '1'he 1mal~ and mid
current l"fCeUion. tional Ad,-anced Systems unit), tbourh liR uaen, the ones •·ho couldn't build 

An upturn in ~miconduetor ship- sales for the rust half of tht period inventory up as high as the larger cu~-
ments is not immiMnt. despite the inde- ..-ere only Sl75.7 million. Some industry tomers, are back in tht market placin ► . 
fatipble optimism of industry trade u- analysts think National could Joie u very small. 1hort·t.mn types of orders.· 
sociations (see p. 11). Most ex«uth·es much u $50 million to S60 million in the Some larier companies also art Startin!! 
and industry wa~htrs still speak of lov.- third quarter. to place small orden, ht adds. 
in,~nton· lfvels at customer sites as a And Ad,·anced Mter0 l>t\ices Inc., But Barlage sees a repeat of 1982 s 
reason why business should impro,·e Sunn)'\U, Calif .. had operatin1 loues first quarter. -.·hen a larre influx of or
soon, as if to indicate that things can't of Sl4.5 million for the quarter ended ders follo11ing the 1980-82 recess ion 1 

stay bad fom·er. But nothing ii bein& last June, though it showed a profit for falsely indicated an indus\r),,,ide boom I 
taken for granted. tht quarter of S700.000 because of a tax '1'here will be an aborted recovery in I 

"l"nul -.·e experience a ----------------------- the first quarter of 19~C , 
sui tained improvement $EIIIICONDVCTOlf SALES COULD /IOTTOM OUT IN THI THIIID OUAIITElf Orders -.·ill build up anc : 
in booking rates. busi- then tail off [because ; '. 
ness -.·ill continue to be 1.1,--------- the economy 1ron't come- i 
ven· difficult."' un • WOIILD MARKET through strong enou~ t ... 
Gary Arnold. ,icE- presi- • U.l llAllit[T to sustain a chip-bi..~ 1-
dent of finance for !\a- u1------ra---1•at-- ness upturn. he says. i 
tional Semiconductor Order rates for the in i 
C,orp., Santa Clara. Calif. dustry have atoppec ' 
Semiconductor uecu• plunging, and shipmenL< : 
tiva •ill probebly be by distributors-whv , 
Ter,.· ~ - when the lt'nerally fee l bus ine., I 
third quaner ii behind rnnda fi\·e to six month, 
them, ll)'S Jack BHdlt', before manufacturer~- I 
P'fSidt'nt of In-Stat Inc:.. have risen Slil,!ht ly. nott-• : 
a market-rnearch com- Charles M. Clough. prr · ; 
pany in Scottsdale. Am. idt'nt of \\\·le Labor;,tc• 
He un the industr, ries' Electronic-~ Marl-.e: 
will ttgist.er •·one inJ Group in Jn ,nc 
losses for the quarter Calif. 
tha.n in an,· other th~ One reason for lo. ~e, 
month period in Mtvry. by &emicondu rt.or cor., · 

uhoinJ these fee l- panies is too murh ra 
ings. Michael Sta.rk. an t'pacity . says ind u. '.r:, 
anah-st • ; th investment I consultant Matt Crui: · 
bankers Roberaon. Col- nale of Crugnale !.: M 
man &: St.ephens in San anun sociau-s, Mount..in \ "1f'"' 

Franc-isco. note~ tha t Calif. "'Somewhen· alor,i:-
··no lar1e M>mic-ondu c- tor -• "'~••- the line, the ,·c,! ur:1..- . 
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~ Prcxlu:t . 
Saniciiih.itors are so IBl8i because tl~ir electrical dmacteristics fall be~ tlnse of 
insulators anl anh.ctors: This all™S th:m selectively to store, gererate, or process 
electricity as sigmls--tmt is, to hmll.e infonmtio.1. 

Silian is tre uaµi sanicmlu::tor 11Bterial in use tooay. It is fonm into thin, circular \oafers, 
eoch of \obi.ch is divioo:l into a dro<eiboard ex mghly 100 ~ ''chips''. Ch each chip is 
etcmi a tiny pattern of cira.ri.try tmt determi.res de ftn::ticn anl perfOillBOCe of de event:wl 
semicxn:lu::t.or device. <h:e this processir~ is <Xllplete, de \ollfer is testoo arrl sliarl into its 
irrlividwl chips. TI~ goo:! chips are tlm pad<agoo in plastic arrl bcn:ioo to iootal wires trnt 
will pli..g de semicxn:lu::t.or into de larger electrcnic systan (see "Awlicaticns'' belcw). 

I ts Marnf a:::ture 
Sanicxn:h.i:tiii- prcxlu:ticn is a highly sq>histicatoo process. TI~ liies of cirruitry printe:i en 
eoch chip are as little as ·~ micrcn (1/l(XX) of a mi.11:i.IOOter) wide. An irrlividwl chip, ro.ghly 
10 millirreters ma side, can feature as IIBl1)' as 100,000 "gates" of ciralit fu}:ticns. 

~ IIBIIJfa:::ture ex su.:h precise stru:tures recpires tecln:>lcgy ~~ fron an ultra-clean 
mvircmmt (sioc.e de smllest cilst p:rrticle can in,..a,oocitate a cirarit) to de 
high~t-resoluticn q:>tical eq.ri.prent (to transnit roiplex designs fron de ''drawir.g beard" cnto 
th~ drip, error-free). lh::ause of trese extrare demurls, a rrniem semicm:lu::tor fabricatim plant 
c.an cost $200 mi.Him. 

S6llicm:lu:tor 1\pplicatims 
Sanian:ltetors are used in a fast-gro,;ir~ variety of electrcnic eqnµymt, WX>se eventlal 
awlicatioos rrEke sanianh.ctors inp:>rtant to both de service anl IJBrUfactLn:irg sectors of tie 
ean:riy. 'lley naie JX)SSible tie cx11p1ter; tley are at tle leart of telocamrnicatims lmoore 
airl CXIlSUler electrcnic itans (cala.ll.ators, VCRs). 'lley are tre solid-state, mic:rrelecti.urics 
revoluticn tmt ms so inprovoo tre perfo~ of dese pro:lu:ts, miiriat:JJrizoo th:m, anl rah..coo 
tlr,ir cost. 

But semicxn:lu::tors n:M pervade oor mtire eccrnny. In tmvy irrlustry, tley a.role rdx>ts to ~ld 
aut:arroiles, vruch in tum chble treir semicxn:lu::tor m1tent (for PJ[JX)ses of ~ire antrol, 
brak.il~, ~ CXlllfort/sec:urity) each year. 1ley provide precise antrol of ~ flo.o artl 
~rab1re cxniitioos for steel plants. In services, de barking ani insuraoce irrlustries deperrl 
COJl)letely tpm semicxniu:tors' ability to ·p:ro:ess data in great volUie an:i at iocm:lible speed. 

Semia.l' r b_r::tor 1)p:,s 
'I1e sinplest of semiccn:lu:::tors are calloo "discretes" because each chip :iocorµ>rntes mly a s~le 
electrical jur~tion arrl tl~efore can 1~rfo11n a1ly cre fU}:ticn. For exanple, a light-emitt~ 
dicx:le--a discrete oovice usoo in electrcnic displays--can mly be m or off, an:::l its "cmice'' is 
detennirro by tle ~ electrical signal. (But trnt ai:µirent ability to "chx>se'' in.iicates 
tlat it is a ~niconltetor. ) 

Amtler type ex discrete semia:niu:tor is tre transistor, \Jnse inventim in 1948 by Willian 
Slniley of Bell Labs lai.n::la:i de electrcnics age. Eleven ~ later, ~:irners su::coo:led in 
placing several transist.ors ooto a single chip--tle first intcgrcitel cirruit (IC)--\Jrid1 acid 
tlerwy ~rfonn nnre <Xllplex tasks. Tcrlay, ICs daninate de sani.C01rlu:tor w:>rld, arrl pn:gress in 
microelectrorics is geierally tioo to this very exercise, µrl<.ing nnre an:i Jll'.)re trc11isistors mto a 
s~le drip witln.tt. sa:::rifi~ spool or ml.SLITling nnre electricity. llire begins de 
miniaturiz.atim tllit ~ evmtl.Blly see in rrore caipact arrl ro,erful electrooic prcxiu:ts. 
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'llere are oo basic roles tmt an integratal cira.ti.t can play--llHIDIY or lcgic. M:m>iy devices 
sinply store infolllBtim (electnni.c signals) airl retmn it m ooimrl. ~ir prinmy features are 
treir caµ:city am treir respcnse tine. ~ 256K IlW{ is a IIHlDIY device tmt can store g:ire 

256,(XX) ''bits" of data; 11DSt of trese drips recpire less trnn 250 billimths of a sa:arl to access 
a storeJ cell. Altlngh treir design is less ~icatal, tley iocorµ:>rate tre firest 
gooietries, ~ tlm diffio.Il.t to prcxhr.e. 1rey are starrlard, high-vol.tre proou:ts, arrl tre 
lessoos leam:rl fron treir r1B1ufoct:1Ee inprove a finn' s prcrlu::tim G11IDilities across a ntr.h 
broa:ler ~ of devices. 

~ic chips, en tre otrer hurl, octl.Blly process data. Lrrlukrl in tre this fanily are tre 
"orains" of eloctrcnic systans, tre micrqmx:essor. 'Ile ~rform:n-re of lcgic drips is neas.rral in 
tenns c£ treir speal per stEp arrl tre cllUilt of infornRtim (e.g., 16-bit) tmt tley can mrrlle at 
cn::.e. ~ir layrut can be far ome ca1plex, but leaiing-~e prcxii..rts are c.oosum in nu:h 
S!Rller volures tmt for DDIDries. 

~ lE Sani.anhct:or ~ 
Historically, tfu IB ~ t.or inlustiy ms been tre w:>rld's lecrler. Chl.y five years ago, lE 
IJBil.Jfact:urers 5LWlial g:ire 65 ~rcmt of tre w:>rld sanic.m:h.ctor nmket. Si.oce tla1, tley rave 
lost ro.ghly 10 :p:>ints of nmket slme to treir ~ o:JJfetitors. 

Arrl 1985 ms ro.r bm.gh.t tre W):CSt nmket aniitioos in over a docade--J~se ch.nping, 
restr ictai occess to tlei:r Hl:vket, arrl a slU!p in <Xllp..lter drnm:i will CXJJbire to drive i.6 o.ItpUt 
do..ir1 this YffiI" by 18-20 ~rant. This sq..reze lns hit i.n:lfp::rrlent Anerican finns lnrdest because 
of tl-e la~er-tenn real to cmti.11..e devoting trenen:hls resoLD:"ces to R&D arrl plant nrrlemizatim. 
~ite tre grim sanianh.ctor busifl"...ss oovircma1t, chip-nakers will sperrl over 10% of sales m 
R&D am amtler 25% of sales m plant arrl eqnµimt in 1985. 

Key Milket Features 
1re l~-tenn trenl for sania:n:h.ctor prices is do.,n. This results fron rapid tedmlcgical 
prcgress in tie lab arrl oo. tie p:rcdu:tion lir-e. Pra:lu::t lifetines can be as slnrt as 3 1/2 
years. ~r tle last cka:le, tre average cost ~r ft.n::ticn drqJiro 17% anmally. fut in 1985, 
t •l'~ f: ii ial figure will fall bet\o.ea1 35 arrl 40 ~rcmt. 

This year's lil.lSW.lly steep declir-e was driven by~ striking develq:m::nts at th~ proou::t 
level. 1re largest sirgle nmket segirent, ra1rlan access nemries (I.Wvls), was valu:rl in 1984 at 
marly $6 billio1. lrl 1985, amtler explosive in:rease in JapaIBse pro:lu::tim c.apccity, 
stinulate::l by :in.iustrial target~ efforts, lelpeJ to drive prices of leaiing ooge 64K arrl 256K 
dynamic Rtivis cJo..n by over 80 ~ rcent. 

But a preserr:e in tre rraIDI)' rrarket is critical for tre U3 :in:lustry cespite diffiOllt o:JJfetitive 
cira..rnstan:es. Be::ause caipanies IIBfUfacture rere in greatest vol~, this is wt-ere trey can best 
aivaoce treir prcxiu:tioo arrl ~imering skills. TI-ese capcuilities are t:rei1 trnnsfem:rl to oder 
praiu:t segJ151ts, bringiI~ greater efficieocy t o tl~ir nruufacture as \-tell. fur this reascn, 
na10ries are a:nsideroo. "toclrnlcgy drivers", :ftn::lan:ntal to ere' s overall CXJ14)etitiveress in 
senianiu::tors. 
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~less, tm collapse of IIDIDrY prices ms iJrlJ::oo m:;t ftmrican cmµmies to witlrlraw £ran 
tm oBinstrean RMi nerl<et. Fa.u:- £inns drq:ped rut with tm previoos (64K) ~ratioo. Quy Texas 
Instnumts, Mi.am Toclrolcw, arrl :t>btorola are likely to prcrlu:e starrlard 256K Ilw.t;. AT&f 
IIBIJJfoctw:-es priJmrily for internal use ani ms boo diffiClllty nerl<et~ its device in tre qJe11 
nmket. 11M is strictly an in-ln.Jse 51..pplier, au evm tlm it ~ sam 40% of its 
req.li.mlmts £ran rutside Slg)liers. TI-ey will nM try to h>ld tmir grcurl in tre otrer large 
DDIDry field, eloctric.ally prcg1atmble read-mly nHIDries (:rm:Ms). 

Intematicml Coipetiticn 
For tfu lli inlustzy, sanicarlu:tnr ~titkn can be sumnl tp in ere w:>rd--Japan. ~ B.lrq)ffi11 
nerl<et is significant, but featmes m darestic IIBIIJfactmers of~- Japarese finIB rv.,,r 
51..pply 60 percmt cf W>rld <bimrl for tre 64K rnAM arrl antrol 90% of tm nmket for tl-e latest 
device in this tatgetoo prcxhct area. If a.D:M1t ~ o~ ani duip~ pra:tices 
cmti.n.e, tley will also cbnirate tre ~ 1-M=gooit nmket. 

As mtoo ci>ove, lli exclusicn £run this nmket ms serirus inplications for .Anerican crnpanies' 
ooility to caqJete in oder areas. At tre sare tine, tre J~ rave begt.n to b:raoch rut fron 
this base in cx:mmity narozy to atta::k IIDre specializoo IlHIDI)' proou:ts as \\ell tre lcgic field, 
tw:> :renainirl; areas of U3 leadership. ~1t Hitachi dulp~ of fil0-5 inlic.ates tlnt trey will 
co1std1~r thi.s practice in treir drive for IIBrl<.et smre in otrer segnents as w~ll. 

~ Jaµrese Stra~ 
ifu Jap:lIBse cliiiaige in semianiu::tors W=tS sll3pEtl by a on:ertoo prcgran of in.iustrial 
target~, ainro at a cbninant w:,rld nmket .[X>Sition ani similar to tlnt use:l in ship)lri.~ arrl 
steel. This .[X>licy stru::ture, arrl tre .ocm:xnic/finan:ial ai.vir<nJa1t it fostemi, m:.ooragoo tre 
six nnjor eloctronics fiITl5 in Japan to p..irst.e saniccn::lu:tor devel~t aggressively. ~se 
C(Jlrani es , as int~too prahr.ers of mi-use eq.ri.JllHlt as v.ell as deir semicxnh:tor aJJJXre11t5, 
enjoyai tre buffer~ effoct of stea:iy internal OO!Blrl, foc.e m ~titicn fran ~t 
J~se CXl1l.xJ.tiies , aa :l feel mininBl darestic interfemr.e £ran tie lli :iniustry. -ii-eir initial 
con:entratioo m core prcx:h.cts arrl urln:>l~ies will 1nv sprecrl to irci.u:le a b~r rar~e of 
devices. 

Tl-e l.hfair Trade Practices--A His~ 
ifu Jap:irese semlo:xrlu:tor progn.mE>egan in 1958 with passage of legislaticn tint dim:too MlTI to 
develcp arrl inplrnent a carpreiensive pIUIDtion sch:,oo. This irci.uies plans for creatirl; an 
in:lustzy, providing finan:ial Si.l)lnrt , suspITTiing antitrust regulatims, cni coordimting R&D 
octivity. For tl-e rext fifteen years, tle Jap:n~se nmk.et \.05 fonmlly protoctoo by prohibitive 
q.ntas, tariffs, an:l foreign investrrEnt controls. Ql.ly Texas lnstnl1Hlts, in settlenH1t of a 
Jcµirese violatim of its sanianh.rtor patents, was able to establish proiu::tim in Jap:m, arrl 
even this OCOlITOO swjoct to 1"1ITI nmitaring t:mt limitoo treir rrarket sl ure to 10 rerant. 

In 1974, tre first nnrl<.et-cpenirg neasures ~re inm:rliately IBUtralizoo by a 
"<Xl.llter-liberaliz.atioi' progran, \Ju.ch ioclu:loo buy-Japamse provisims alag with tl~ 
a:ntirw.tioo of swsidizoo research arrl inter-firm ~raticn. By tre late 1970s, IIDre fornru 
barriers rad bem liftoo, rut tie legislaticn a iablir~ goveITIJHlt prorotim \..0.5 ~ arrl a 
lartlrmk inilstry-wide R&D effort (tre VLSI projoct) WlS laurlm with guidaa:e aa.l fi.lru~ £ran 
MITI. This CXJJ1Tercial projoct ca1teroo 01 dyranic-JW.t;, ru.-1 tre a:npetitive strnlgillld of tre 
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Jc.pimse sani.cm1u:tor inilstry. Typically, this prcxh.ct-spocific focus, StgX>rtoo by 
tre safety-mt ex i;m~tive legisl.atim far dfpressed ~tors, ~ 
o~t, o~ty, am ultine.tely, <i.Jlp~. 

fvbilwlile, oospite tre ostmsible qx:JreSS of tre Japarnse nmket, lE chips retaired 
ooly a 10-15\ slme, frustratoo iJy th~ vertic.ally integratoo anl lnrizcntally 
coordinatai ~ eloctrooics esta>lislm:nt. 

In tre early 1~, ~otiaticns began, ainm at inproving US pirticiplti<n in tre 
~ chip nmi<et. ne inooility of us £inns to roipete with em:,rging Japarnse 
rivals on tre latter's lme turf clearly~ treir overall strategic positicn. 
But even Cabiret-level agre61Dlts to pry <p;Jl (HX)rtUllities in Jaµlrl anl refrain faun 
illegal pri~ practices la! m awn-ent results. 

Old prd)lffilS :int<:nSifiai Wlile rew pitl>lems caoo to tre fore. As tre Japarese fA..1Slro to 
exp:>rt in greater mluJES, dulpi.rg oo::aie a nnre pnblaJBtic ~ of treir relentless 
drive for nmket slRre in targetai prcxlu:t lims. Also, with nnre prcxlu:ticn ~rieoce 
behird tren, tle J~ focusai in:relsi.rgly <n ~ treir toclml~ic.al base. 
Nrf cxnt:inro to cirollate its a:ivan:es selectively to .Japarese nmufa::turers . MITI 
organizoo rew camercial researchprcg.rams for semiaxrlu:tor advarn:m:nt--qJto 
electronics, 1-ew nnterials> aai microelectrmics \..Ork for its 5th gaeraticn an:l 
~rcrnputer projects. Arrl Ln31.lt.mrizoo Jcqxirese dl.plicatioo of semian:lu::tor resigns 
ani processes, a pnblem early en for tre inventors of tre integratoo cira.ri.t (Texas 
Instnmn.ts), boilai again to tre surfoce for Amrican revel~rs of tre micrc.pro:essor 
as de Japarese :in.iustry ~ to diversify into rew prcxh.ct areas. 

Ile Olrrent Si tuatioo 
Tcxiay, san:i.o:o::liitor trade frictio1.5 ant~ in both rew arrl t:nrliticntl fonns. 
~otiat:i.cns cmtin..e (M:£5 talks), yet tie lE srnre of tre Jaµnese semiaxrlu:tor 
nmi<et ms fallm again to 10%, giving m :iniicaticn tlnt foreign a::cess ms inprovoo. 
TI-e S6nicxn:.iu:tor In::h.lstry Assoc:i.atioo filai a 301 case direc:too at this pnblem; lf3lR 
plans a rocamm:iatim to tl~ Presidmt in fu:arber. lE £inns lnve filoo oo dulp:i.ng 
cases, both against J~se IIaIDry prcx.iu:ers. Ile Justice ~t also began its 
<W1 prooatory pricing investigatim of a .Ja,.oarese semian:h.ctor finn; a ~te, 
private case \-BS filoo slnrtly tl~reafter. 

Ile ~licatims for tre Ulite.i States 
Ile ate of tfu ts semianhitor iniistry wi.11 inve far-rea::hing ranificaticns. It will 
directly determire wr c:rnpetitiveiess across [ll'.)St high-tech in.iustries, si.JX.e 
sanicm:h.ctors are tl~ir fo.n:latim. It will profrurlly affect tie capcbil:i.ties of 
traditic.ml IIBil.Jfocturers tmt rave reliai m electrooic:s arrl autamticn to ~mize 
fa::ilities arrl IIBintain deir rusiress positim. It will influen:e tl"C cost 
effectiveress of wr infonnati<11-basoo service sector, fron finaoc:i.al iffititution.s to 
retai~. In alii.tim, de enLrepra-eursh:i.p tlnt ms alWiyS dm-acterizoo a real.ti~ 
saniaxrlu:tor :i.mustry attracts anl a.Jl.tivates a \lealth of toclni.c:al talent lere in tl~ 
lhite.i States, En5l.lrirg wr J:X)Siti<n as a glc.bal toclrolcgic:al leaier. 

S6nianiu::tor-basoo eloctronic:s antribute directly to rur ocon::mic effic:iw::y am 
pro:lu:tivity as a ratim. ~ gro.rui, profitability, arrl rnploynmt tmt 61SLe are 
critical to cln.- long-tenn eccn:mic: i£11-be~. 
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THE UNITED STATES 
TRADE REPRESENTATIVE 

November 15, 1985 

To: Michael Driggs 

From: Jim Gradoville 

Although you were unable to attend the 
Texas Instruments briefing on semiconductors, 
you may be interested in reading the 
attached report. 

Attachment 
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