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May 1986 

IMPROVING INTERNATIONAL COMPETITIVENESS— 
A DATAQUEST VIEW 

Dataquest's Japanese Semiconductor Industry Service (JSIS) is proud to present a half-day 
top management seminar entitled Improving International Competitiveness—A Dataquest 
View on Thursday, July 31, 1986. The seminar will be held at Dataquest from 1:00 to 
6:00 p.m. and will be followed by a cocktail party. 

The following speakers will present facts and analyses of major strategic issues facing the 
semiconductor industry today: 
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Manny Fernandez 
President, Dataquest 

Gene Norrett 
Vice President, Dataquest 
Associate Director, 

Semiconductor Industry Group 

Dr William F. Finan 
Quick, Finan & Associates 

Osamu Ohtake 
Associate Director, JSIS 
SCd^ /^ 
Patricia S. Cox 
Research Analyst and 
Product Manager, JSIS 

Dr. John H. Barton 
Professor of Law 
Stanford University 

Dr. Myung Bae 
President 
Macro Group 
A - ' U * - ^ 
James Kim J/i-rr^fl^ 
Chairman 
ANAM 

Sheridan Tatsuno 
Senior Industry Analyst,, JSIS 
/^d J o ^ O- K. 4o / - Cc C k: 

The cost Of attendance at this seminar is $295, 
will be on a first-come, first-served basis. 
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One Man's View 

Preserving Strategic Industries 

Implications of Trade Cases 
for Future Competition 

Japanese Manufacturers' 
Capacity Status 

World Market Shifts: 
Implications for the Future 

Intellectual Property and 
Trade Restrictions 

Korean Manufacturers' 
Competitiveness: Update 

Onshore versus Offshore 
Manufacturer Trade-offs 

Closing Remarks 

and attendance will be limited. Registration 

For reservations please call 
Maureen Davies, (408) 971-9000, Extension 481 

Dataquest 
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JSIS 86-3 

1290 Ridder Park Drive. San Jose. CA 95131, (408) 971-9000. Telex 171973 
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PRESERVING 
STRATEGIC INDUSTRIES 

A Presentation on the Status and Importance 
of the U.S. Semiconductor Industry and 

Its Peripheral Industries 

GENE NORRETT 
Vice President and Associate Director 

Semiconductor Industry Group 
Dataquest Incorporated 

IMPORTANCE OF MANUFACTURING 
TO ECONOMY 

• Higher productivity 

• Lower inflation 

• Jobs 

• Healthier trade balance 

• National security 
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MANUFACTURING AS A PERCENT OF GNP 
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30 

u^r^ fti 
1950 1955 1960 1966 1970 

•>cv J 
1975 1980 1985 

Soiffcai Dataquast 

MANUFACTURING TRADE BALANCE 
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HIGH TECH IMPORT PENETRATION 

Percent 

30 

25 
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HIIH Computers and Olflca Equipment 
• • bistrufflents 
• • Communications 
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N«l of Imporli trem U.S. affthor* oparalIons 

1983 1984 1985 
Sourc«i Data«i«st 

COST OF CAPITAL 
U.S. Vs. Japanese Companies' 

•Tl vs. NEC 

2 3 
Debt-to-Equity Ratio 
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REGIONAL MARKET SHIFT 

Regional Manufacturers' Share of Total Semiconductors 
(Percent) 

US. 
Japan 
Europe 
ROW 

1980 1981 1982 1983 1984 1985 1986 

61% 55% 54% 53% 51% 48% A7^H3 
26 34 34 37 39 45 * / / .Mr H'i 
13 11 11 9 9 J&fO JBTII 
0 0 1 1 1 \ / t^ 

Total World 100% 100% 100% 100% 100% 100% 100% 

SourcVi 0«tftqu«st 
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50 

JAPAN MARKET AS A PERCENT 
OF U.S. MARKET 
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k. 
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V. 
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W 
1986 

S«wca. Dir«qus]t 
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WORLDWIDE RANKING 
OF MEMORY MANUFACTURERS 

DRAMS 

Hitachi 

NEC 

Fujitsu 

Texas Inst. 

Toshiba 

1985 

SRAMs 

Hitachi 

Toshiba 

NEC 

Fujitsu 

Inmos 

EPROMs 

Intel 

Fujitsu 

AMD 

Hitachi 

Mitsubishi 
sour cat Dataqiwsl 

MEMORY IMPACT 

World Semiconductor 
Industry 

MOS Memory 
Bipolar Memory 

Total Memory 

World Semiconductor 
Industry 
Minus Memories 

(Millions of Dollars) 

1980 1985 1990 

14.118 24,735 55.458 

2.230 
572 

4.008 
595 

11.089 
862 

2,802 4.603 11.951 

11.316 20.132 43,507 

CAGR 
1985-1990 

17.5X 

21.0% 

16.7X 

Sourcai Oaiaquost 
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WORLDWIDE MICROCONTROLLER AND 
MICROPROCESSOR PRODUCTION RANKING 

1985 

Ranlt 

1 
2 
3 
4 
5 

Japanese 
Share 

4-Blt 
Microcontroller 

NEC 
Matsushita 
National 
Toshiba 
Hitachi 

SOX 

8-Bi t 
Microcontroller 

NEC 
Motorola 
InteI 
Hitachi 
National 

37% 

16-Bit 
Microprocessor 

Intel 
Motorola 
NEC 
Fujitsu 
Zilog 

14% 
Source: DalaquosI 

CERAMIC PACKAGING 
AND SUBSTRATES UPDATE 

1985 

Ceramic Market $600M 

Kyocera 65% 
NTK (Spark Plugs) 15 
GE (3M) 5 
Specialty Houses 15 

Total 100% 
Sourcei Daiaquevt 
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WORLDWIDE RANKING OF 
EQUIPMENT MANUFACTURERS 

Estimated Marl^et Share 

Assembly Equipment 

Wafer Saws 
* 1 Disco 
* 2 Kulicke & Soffa 
#3 Micro Automation 

(General Signal Subsidiary) 

1985 

35X 
25X 

15X 

Sourca> Oal«quas( 

WORLDWIDE RANKING OF 
EQUIPMENT MANUFACTURERS 

Estimated Market Share 

Assembly Equipment 1985 

Die Attach 
Advanced Mechanization Inc. (AMI) 

(Subsidiary of General Signal) 
Shinkawa (High Quality) 
Kulicke & Soffa 

Lead Bond 
Shinkawa 
Kulicke & Soffa 
other Japanese 

35X 
10-15X 
10-15X 

40-45X 
25X -
15X 

Sourcoi Dataquest 

] iy\Aj£r eL^cf-t^A^ 
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WORLDWIDE RANKING OF 
EQUIPMENT MANUFACTURERS 

Market Share in 

Ion Implantation 

1. Varian 
2. Eaton 
3. Ulvac 
C.V.D. 

1. ASM 
2. Thermco 
3. Anicon 

1985 

5ourc«: 

45% 
35% 

7% 

20% 
9% 
7% 

Dataquatt 

WORLDWIDE RANKING OF 
EQUIPMENT MANUFACTURERS 

Market Share in 

Projection Aligners 

1. Perkin Elmer 
2. Canon 

Steppers 

1. GCA 
2. Nikon 
3. Ultratech 

1985 

Sourctf) 

62% 
38% 

36% 
34% 
11% 

. Dataquest 
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SEMICONDUCTOR MANUFACTURING STATUS 

Estimated Market Share 

Wire 
• Tanaka 

Molding Compounds 
• Nitto 
• Sumitomo 
• Plaskon (Toledo) 
• Morton 

1985 

50% 

35% 
15% 
15% 
10% 

Sourcai Dataquast 

SEMICONDUCTOR MANUFACTURING STATUS 

Estimated Market Share 

Lead Frames 

• Mitsui 

• Shinko 

• Sumitomo 

1985 

35% 

30% 

15% 

Sourevi D«t«quo«t 
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CONCLUSIONS 

• United States government and industry 
cooperation 

• Increase R&D investments 
• Increase penetration of Japanese markets 
• Form partnerships with customers 
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IMPROVING INTERNATIONAL COMPETITIVENESS—A DATAQUEST VIEW 
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The Semiconductor 
Trade Cases 

Case 

SIA301 

64 K DRAM > 
. ...^ • •: :.:m-

lAIIEPROMs? 

256K DRAMS 
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The Results 
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Market Access 

Final Average Margin 22% 

Preliminary Margin 44% 

Preliminary Margin 38% 

Potential Embargo |̂  , . 
on DRAM Imports 

L ^ O^S.-^^^^ ^/^^f5 
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Calculating Dumping Margins 

True ŝ  Home Constructed U.S. 
Cost^ Price Value/p<36^ Price 

^'•{JMA^^i^ 

$1.50 J 

$1.25 -

$1.00 -

$ .75 " 

$ .50 " 

The Settlement 
Suspension of EPROI\/l/256k/301 Cases 
in Return for U.S. Share Increase 

• Market Access: 
- U.S. Share Increase to 18% + in Japan 
- The $2 Billion Question 

• Price Monitoring: uol^ ^ 
In the U.S. and Japanese Markets 
Other Markets? 

cM^/v^ ^ ^ l ^ ' ^ 
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Likely Outcomes 
Positive 

• Some Gains in the Japanese l\/larlcet? 

• Rational Pricing in IVIemories? 

• Short Term Window for Recovery of J ^^ f̂-
U.S. IVIemory Producers f - "^ 

5 . ^ (IS /mcU.s"^y^ ^ - ^ / < r . 

Downside 

• l\/lovement of Customers Offshore? 

• Strengthening of Koreans in U.S. l\/larl(et? 

fal^.i '^ ^ ^ ^ ^ ^ ' ' ' 7 

' OjUh 5 - - . ^ ^ ^^1- ('^^^' 
t J^J-yyx .^^mjLU^'&^i^ 
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- f^fh^ s/z^^ ĉ -V .^^^tM A^^ r^^ C^^-cJ 
~ (iiui hrcu-^ f ^yyj ifircXjf^ y{rc/wz.n^ 7/t ^^^^ / ^ Z: , 

- /Xc,fct.vJ Jd/^-^ / u ^ o L^k'O Fz/^^-c^-^i^ (k^ 2)c, C^^-hvI . 

-f^rct^ /frxAjujLux^j 

- ^^tiyt^-h^ J<if-ry\ <:i^n -rrv^'t' 
3 , 3i^^l^ D(L/fyy\ ^rtu^ <^ <^/^U,.— ¥^^^* ^ 

— / ? / T / G^TV-^/^ ^ / 7 C L ^ ' T C^^r5 ' ^ -U 

- Cos ^rw>d^ P^<<^ "f^h ^ "^'"^^ L^f^^U^^ 

^/A/yyu 



^ ^ 

IMPROVING INTERNATIONAL 
COMPETITIVENESS 

A Dataquest View 

Status and Future 
of Japanese Industry 

OSAMU OHTAKE 
Associate Director 

Japanese Semiconductor Industry Service 
Dataquest Japan 

T^V^ / / I \\\ \\\^^ 

CONTENTS 

• Impact of quick yen appreciation 
• Capacity issues 

• Increasing newcomers 
• Conclusions 
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IMPACT OF YEN APPRECIATION 

(Millions of Dollars) 

I NEC 
Z Motorola 
J Texas Instruments 
Y Hitachi 
f Toshiba 
C Philips/Signetics 
-/ Fujitsu 
§*• In tel 
'j National 
/O Matsushita 

1985 

1.984 
1.850 
1.766 
1.671 
1.469 
1.068 
1.020 
1.020 
940 
906 

1986 

2.862 
1.850 
N/A 

2.410 
2.104 
N/A 
1.471 
N/A 
N/A 
1.306 

h 1986. the top three positions are occupied by Japanese. 

20 3C. 
e2-tol 
Z03o 
iS-ltZ-
I'^i^'r 
it^z^ 
/ s ^ r 
//r1 
idz^ 
ilS'7 

i'w\^ • ("is-r 

4/ 

4^ 

N/A - Not avaliabl« Sourcai Dataqu«st 

IMPACT OF YEN APPRECIATION 

1Q/86 Japanese Semiconductor Exports 
(Billions of Yen) 

Total Semiconductor 

10 

Discrete 

Unfinished 

10/1985 

178.8 

160.0 

19.8 

27.0 

1Q/1986 

112.7 

97.5 

15.2 

17.8 

Percent 
Change 

(37.0%) 

(39.1%) 

(19.1%) 

(34.1%) 

Sourca: Dataquest 
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IMPACT OF YEN APPRECIATION 

1Q /86 End Equipment Exports from Japan 
(Billions of Yen) 

Total 

Consumer Equipment 

Industrial Equipment 

10 /85 

1.424.6 

805.7 

618.9 

1Q/86 

1.257.2 

633.2 

624.0 

Percent 
Change 

(11.8%) 

(21.52) 

0.8% 

Sourco> Da t aquas 1 

IMPACT OF YEN APPRECIATION 

Semiconductor Manufacturers' View 

Much damage 

• Losing competitive power - difficult 
to increase export prices 

• Price pressure - prices declining by 
more than 10% 

• Need profit; financial status is not so 
good 

- 3 -

'1986 Dataquest Incorporated July 31 ed.—Reproduction Prohibited 

Dataquest, a company of The Dun & Bradstreet Corporation /1290 Ridder Park Drive / San Jose, CA 95131-2398 / (408) 971-9000 / Telex 171973 



IMPACT OF YEN APPRECIATION 

End Users' View 

How to survive ^y 
• Shift plants to offshore (5^ /Hi^ ^ 
• Stop production of unprofitable products (TV^ atui^) 

• Close plants [ ^A 

y ^ ^r7o <^ f^^l^-^^-h^^ —"^ t}6par-b 

/ 

CAPACITY ISSUE 

Do Japanese have enough capacity? 

Yesl 
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CAPACITY ISSUE 

Why Enough? ^ 
New Factories at Less Than 50% Capacity/i'z.t^'^/ ^ , ^ „ „ ^ ^ 

• NEC - Kansai NEC Ghtsu/Yamaguchf^^^^'*^ u ' ^ ^ 
• Hitachi - Hitachi Hokkal/fiatcayMoBariTiS 
• Mitsubishi - Saijyo #2 
• Matsushita - Uozu #1 
• Sharp - Okayama 
• Sanyo - Niigata 
• Seiko Epson - #4 
• NMB - Tateyama 

CAPACITY ISSUE 

New Factories that Postponed Construction • :^ m/4^ ^ C '̂̂ nyvw- TJ<?*V^ 

• NEC - Chugoku ('86 -» 87) ~ ~ T 
5 crfp^^ 

• Fujitsu - MinokumoC85 -• '86) ^ 
• Fujitsu - Shimane ("86 -• '87) 
• Mitsubishi - Saijyo #3 ("86 - '87). Kouchi ('85 - "86) 
• Matsushita - Uozu #2 (86 - "87). Uozu #3 (86 - N /A) 
• Sanyo - Niigata #2 ( 86 -» '87) 
• Oki - Miyagi ( 87 - N /A) 
• Motorola - Iwate (86 - N /A) 

N/A - Not avauabls 
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CAPACITY ISSUE 

Significant Trends in Capacity 

High productivity: 30K to 50K wafer 
starts/month in the case of DRAMs 
• Large investment - more than $100 million 

• Well automated - robots produce chips 

However . . . 

CAPACITY ISSUE 

Chip Size Vs. Wafer Size and Products 

Small-Signal 
Transistor 

64K DRAM 

256K DRAM 

1Mb DRAM 

4Mb DRAM 

Chip Size 

0.4 X 0.4mtn* 

3.0 X 5.3mm* 
(Micron) 
3.4 X 7.98mm* 
(Hitachi 2nd Gen.) 
4.4 X 12.3mm* 
(Toshiba CMOS 
1Mb X 1 Type) 
6.2 x 16.0mm* 
(NEC NMOS 4Mb x 1) 

Wafer 
Size 

4-inch 

4-inch 

6-inch 

6-inch 

6-inch 

Die/ 
Wafer 

2.000 

750 

800 

280 

140 

Sourcei Oal«qu««t 
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CAPACITY ISSUE 

How Many Factories Do We Need? 

Small-Signal Transistor 

64K DRAM 

256K DRAM 

1Mb DRAM 

4Mb DRAM 

Japanese Production 
(Millions of Units) 

14.225/85 

1.000/Peak (World) 

800 /(World) 

12 /86 

•88 

Factories 
Needed 

15 

4 

4 

0.5 

? 

5ource> Dataquest 

CAPACITY ISSUE 

Estimated Japanese Capital Spending 

NEC 
Hitachi 
Toshiba 
Fujitsu 
Mitsubishi 
Matsushita 
Sanyo 
Sharp 
Oki 
Others 

(Billions of Yen) 

1985 

123 
92 

123 
72 
62 
87 
47 
36 
26 

125 

1986 

102 
65 
85 
58 
40 
58 
42 
32 
22 

101 

Sourci 

Percent 
Change 

(17X) 
(29X) 
(31X) 
(19X) 
(35X) 
(33X) 
( i n ) 
(11X) 
(15X) 
(19X) 

It Dataqu«sl 
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CAPACITY ISSUE 

Estiinated U.S. Capital Spending 

Texas Instruments 
Motorola 
Intel 
NationaI 
AMD 
Fairchild 
Signetics 
Gould-AMI 
Others 
Adjusting Factor 

(Millions of Dollars) 

1985 

278 
310 
209 
203 
173 
134 
42 
27 

683 
365 

1986 

260 
250 
180 
146 
143 
150 
70 
20 

574 

Percent 
Change 

(7X) 
(24X) 
(16%) 
(40X) 
(21X) 

11% 
40% 

(33%) 
(19%) 

Sourc9i Dalaoutfst 

CAPACITY ISSUE 

Estimated Capital Vs. Revenue: U.S. and Japan 
(Millions of Dollars) 

1985 1986 
North America 

Revenue 
Capital Spending 
Capital/Revenue 

Japan 
Revenue 
Capital Spending 
Capital/Revenue 

$11,272 
$ 2.227 

20% 

$10,185 
$ 3.346 

33% 

$14,209 
$ 2.193 

15% 

$11,600 
$ 2.980 

26% 

Sourea> Dataquost 

TL.l^ 

]3.'iX 
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NEWCOMERS 

From Sunset Industries 
To Sunrise Industries 

• Steel: 
Kawasaki/Nippon/NKK/Kobe/Sumitomo 

• Chemical: 
Asahi Chemlcal/Toray/Fuji 

Newcomers are coming from everywhere. 

NEWCOMERS 

Newcomers in Japan 

• Long-range view 

• Strong financial support 

• Lack of knowledge 

• High expectations and risks 
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CONCLUSIONS 

• World semiconductor industry will change 

• Japan will change its direction to 
systems and software 

• U.S. and Japan should establish good 
cooperation 

• Everybody needs win-win relationship 
C CKXAA.(A-^LiUU ^vT^^t 

CONCLUSIONS 

Win-Win Relationship 

• Japan is skilled at producing 1Mb DRAMs 
and 4Mb DRAMs 

• U.S. has very powerful microdevices 

• U.S. companies have strong sales channels 
in the United States 

• Japanese companies have strong distribution 
channels in Japan 
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CONCLUSIONS 

• Overcapacity will continue 

• Memory industry wiU change 

• World semiconductor industry will change 

• U.S. should aggressively develop the 
Japanese market 

• Company alliances should be increased 

(pi A 
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\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 

SHIFTING 
] MARKET SHARES: 

IMPLICATIONS 
FOR THE FUTURE 

PATRICIA S, COX 

Research Analyst 
Japanese Semiconductor 

Industry Service 
Dataquest Incorporated 

w w w w \\ \ \\ \\ \ 

AGENDA 

• Market share changes 

• Why has market share shifted? 

• New factors and their effects 

• Recommended actions 
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AGENDA 

• Market share changes 

_ 4s^,sB ^ U "" i^^L 

CTf 
15-% 

^fi (r" ^r-'^-3 

HOW HAS MARKET SHARE SHIFTED? 
Percent of World Sales 

70 
63.9Z 

a.»% o^cr. 
Japanesa Companies 

19.3X 

46.9X - ^ ^ ^ 3 
41.2X - 7 vy^s 

10 
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

A z'^Vm- r&^^ 3 Soure*. DATAQUEST 
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HOW HAS MARKET DEMAND SHIFTED? 
Percent of World Market 

50 

24.6S 

20 
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Sourca, DATAQUEST 

Percent 

50 

40 

30 

20 >* 
1S.3X 

24.6S 

CHANGE IN MARKET DEMAND 
VS. MARKET SHARE 

• ! • Salaa 
^ • 1 Markat 

41.2X 

34.ex 

10 
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Sourcs. DATAQUEST 
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U.S. SHARE OF JAPANESE MARKET VS. 
JAPANESE SHARE OF U.S. MARKET 

Percent 

20 
« n Japan In U.S. 
• • U.S. In Japan 

>X 

2.0X _^—s«aK!«^ 

13.4X 

g.fiz 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Source, OATAOUEST 

AGENDA 

• Market share changes 

• Why has market share shifted? 
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SEMICONDUCTOR R&D SPENDING 

Billions of Dollars 

1.5 

_22i^ 
Ai l>^ 

0.5 

Top FIva Japanese Companies 
Top Five U.S. Companies 

»1.5B 

$9e3M 

1980 1981 1982 1983 1984 1985 

Sourea. DATAQUEST 

SEMICONDUCTOR CAPITAL SPENDING 

Billions of Do l lars 

• • I Top Five Japanese Companies 
• • Top Five U.S. Companies 

S2.1B 

S1.2B 

1980 1981 1982 1983 1984 1985 

Sowea, DATAQUEST 
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R&D SPENDING AS A PERCENT 
OF SEMICONDUCTOR SALES 

Percent 

30 

1980 1981 1982 1983 1984 1985 

Sourca, DATAQUEST 

CAPITAL SPENDING AS A PERCENT 
OF SEMICONDUCTOR SALES 

Percent 

40 

10 
1980 

Top Five U.S. Companies 

29.82 

20.1Z 

1981 1982 1983 1984 1985 

SouteaL D A T A Q I / E 3 T 
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AGENDA 

• Market share changes 

• Why has market share shifted? 

• New factors and their effects 

DUMPING DUTIES 

• NEC 
• Hitachi 

• Toshiba 
• Mitsubishi 
• Fujitsu 
• Oki JULO 

Q 0 Q Q s o n n 5 Q Q D Q 0 

• a • • 
• D D D 
Q Q Q Q 
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OVERSEAS MANUFACTURING 

Korea 

Malaysia 
Singapore 

y > ^ Europe 

Yen Per Dollar 
270 

1984 

YEN APPRECIATION 

1985 

Uy% j ^ 
[At/lrJ 

\ 

ff^^ 
1986 
Suraa, OATAQUEST 
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U.S. GOODS MORE COMPETITIVE 

February 1985 June 1986 

¥524 
$2.00 

Sourca: DATAQUEST 

TRADE FRICTION 
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PRESSURE TO INCREASE 
DOMESTIC COMPETITION 

KOREAN COMPETITION 

• Low costs 

• Struggling economy 

• Government support 
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LOW-END PRODUCTS THREATENED 

Soures. OATAOUEST 

SUMMARY 

• Market shares and demand shifting 
• R&D/capital spending gaps severe 
• New factors are causing changes 
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RECOMMENDED ACTIONS 

• Increase R&D investment and 
commercialization 

.4 ;̂C î/i • Share resources through increasingly 
M^O'^ „, I ' important strategic alliances 

T^ '̂ • Shift emphasis to proprietary parts 
• Maintain and expand international presence 
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QfA 

A T ; ^ -1 uUo^^ u<^Jus ^ as/^a^ 
^ pc^.iU. /o (U^&f COof^e.k<. / ^ ^ ) P . 

3 (l^^^-j-i^.^^ / O . ^ < ? r c ^ ( ^ ( i / ' ^ < ' ^ f ^ OAMcc-^u^a^ , 



INTELLECTUAL PROPERTY 
AND 

TRADE RESTRICTIONS 

DR. JOHN H. BARTON 
Professor of Law 

Stanford University 

INTERNATIONAL TECHNOLOGY MANAGEMENT 

KEY REGULATORY EVENTS 
AFFECTING TRADE IN SEMICONDUCTORS 

INTELLECTUAL PROPERTY 
MASKWORK PROTECTION ACTS 

EXPORT ADMINISTRATION ACT 
REVISION 
POSSIBLE FURTHER REVISIONS 

TRADE 
SECTION 301 SUIT 
ANTIDUMPING SUITS 
PROBABLE AGREEMENT 
NEW MTN ROUND — COMPLETION 

UNITED STATES 
JAPAN 
EUROPE 

1984 
1985 

.1917 7 

1985 
1986 7 

1985-86 
1985-86 
1986 
1991-93 7 
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INTERNATIONAL TECHNOLOGY MANAGEMENT 

INTELLECTUAL PROPERTY PROVISIONS 

PATENT Y Y Y CY*) Y ( ^ ^ 8 7 ? ) Y 

COPYRIGHT Y Y Y Y* N '87? Y Y* 

MASK PROTECTION Y Y<^7? N N N N '88? 
CJ'^4f'-^i >^^^ Ofntt-f^h-^^ " , ~ I " ~ 
V I 1/ fqtfC'(<^<it po^i^i-U, I 

-^ (^irt^h^UCi Qjrtr-^^L. r^ci {^i^^r.U^-fj^ 

cx/J^in^^u.^! 

INTERNATIONAL TECHNOLOGY MANAGEMENT 

EXPORT ADMINISTRATION ACT 

^^^'^iJiC^ -

REVISIONS 

MODIFIED COCOM RULES 

FOREIGN AVAILABILITY PROCEDURES 

POSSIBLE TRADE BILL CHANGES 

JULY 1985 

SEPT 1985 

DEC 1985 

1986? 
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INTERNATIONAL TECHNOLOGY MANAGEMENT 

TRADE 

SUITS 

SECTION 301 (MARKET ACCESS) DUE JULY 1986 

SECTION 733a (ANTIDUMPING) 

64K DRAM (MICRON) OUT MAY 1986 

256K DRAM (SELF INITIATED) DUE AUG 1986 

EPROM (INTEL ET AL) DUE JULY 1986 

^ ^ CiMUL- ^ _^ SECTION 337 (UNFAIR TRADE PRACTICE) 

^ibutf^ DUE FEB 1907 ? 

INTERNATIONAL TECHNOLOGY MANAGEMENT 

TRADE 
>' 

^ i r " ^ PROBABLE AGREEMENT PROVISIONS 

^ '̂  ^ . p^ -~ -MARKET ACCESS IN JAPAN — ''S-hc.cUn i^^^^du^L ^c^c^^^a^^^ 
y U PRICE MONITORING BASED ON COST OF PRODUCTION 

-jlir'" (•'n.,,-h 'rtnj tryr^_ '• 
^(fT^ V'^^*^'2L^ THIRD COUNTRY ARRANGEMENTS? — —yJ^^^^^'Z^^ « ^ ^ ^^'"^ 

^ "^L^h^^ % '^-^ '"^ '̂"^ ^"^ '^ 
1 p^^ ^ M M U L T I L A T E H A L TRADE NEGOTIATIONS ^h^^-
^ \ ^ \ ^ - C^^cWSA^'Vc^^ 
O/^^ LIKELY FOCUS ON INTELLECTUAL PROPERTY _ ^i,^ ^ ^ ^ d K^^rsf 

SEPARATE HIGH-TECHNOLOGY NEGOTIATIONS DOUBTFUL 

z; z^^n ^'^^~^^ ' 
y^^^ Jkp^ ^ ̂ '^^ '"^^^ 
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INTERNATIONAL TECHNOLOGY MANAGEMENT 

PLAUSIBLE MARKET PATTERNS 
AGREEMENTS ON MARKET EXTENSIONS TO FURTHER 

SHARES NATIONS? 

FREE TRADE ALTERNATIVE WAYS TO OPEN 

JAPANESE MARKET? 

TECHNOLOGY COMMUNITY? 

TRANSNATIONAL ALLIANCE US—EUROPE? 

US—JAPAN? 

INTERNATIONAL TECHNOLOGY MANAGEMENT 

BUSINESS IMPLICATIONS 
LOCATION OF 

DESIGN FABRICATION 

INT'L PROPERTY 
EAA 

Japan favored 

TRADE 

CRITICAL ISSUES ARE: 

Japan favored 
Japan and Europe 

slightly favored 
Japan disfavored 

f^hc^-j — 
tA'hf'^'^^^Lj'— AGREEMENT RULES FOR JOINT VENTURES, AFFILIATES, AND 

{^cyi r^ 

^ V - / ^f<'1 
LICENSED PRODUCTION 

COST RULES FOR CALCULATING DUMPING PRICES (WHICH SHAPE 

THE ATTRACTIVENESS OF CAPTIVE PRODUCTION) 

LIKELIHOOD OF EXTENSION OF US—JAPAN AGREEMENT 
(^itU. /^6iA£i^it\,^ iZ^jrr*^^ e^."^ 
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SEMICONDUCTOR INDUSTRY PRODUCTION 

(MIIIions of Dollars) 

1984 1985 1986E 1987E 

Total World 

Korea' 

Korea" 

Korea" X of World 

' Inct AliBfliMai 
" !C« Dlicnlt , OptOAMGtronld* 

28.900 24.800 30.600 38.700 

1.259 1,075 1.600 2.100 

205 C ^ ) 720 1.050 

0.7X 

Ino^dio 

Sourca. Dataquast 
EIAK 

U^ /*7j f Oji^iu-rr,'^'^ 

U c-!>^pf a- wv.-o-' 

hini>*^icL ICs 
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SEMICONDUCTOR EXPORT* 

(Millions of Dollars) 

1985 1986 (YTD May) 

972 509 

1986 Breakdown 

JAN FEB MAR 

82 88 102 

% Change -12.4% 17.2% 19.2% 
Vs. 12 mo. ago 

*lncI. Assoflibly 
ExampIa, ANAM expottad $2«0M 

Jan.-M«y, 1966 

1986E 

1.500 

APR MAY 

110 127 

26.5% 65.0% 

Total 

509 

22.0% 

Sowcai EIAK 

SEMICONDUCTOR EXPORT 1986 
BY REGION 

(Millions of Dollars) 
April YTD 

U.S. Japan Europe Other Total 

214 29 32 107 382 

Source. EIAK 

- 2 -

1986 Dataquest Incorporated July 31 ed.—Reproduction Prohibited 

Dataquest, a company of The Dun & Bradstreet Corporation /1290 Ridder Park Drive / San Jose, CA 95131-2398 / (408) 971-9000 / Telex 171973 



SEMICONDUCTOR IMPORT 

(Millions of Dollars) 

1982 1983 1984 1985 

10 
Discrete 

Subtotal 

88 
45 

161 
75 

245 
91 

261 
80 

133 236 336 341 

Materials/ 
Subcomponents 449 595 814 663 

Total 582 831 1.150 1.004 
Soure*. EIAK 

CAPITAL INVESTMENT 

(Millions of Dollars) 

1983 1984 1985 1986E A86E 

Samsung 
Hyundai 
Goldstar 
Others 

39 
30 
40 
• " ^ 

283 
131 
96 
20 

268 
129 
61 
50 

100 
30 
50 

100 

(13) 
11 
20 

N/A 

Total 109 530 508 280 
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ANNOUNCED R&D ACTIVITIES ( 1 9 8 6 ) 

Company 

Samsung 

Goldstar 

Hyundai 

Daewoo 

KEG 

Products 

1Mb DRAM. 64K SRAM 
8 - 16-b i t |xC. HOT 
10K Gate Array 

1Mb DRAM. 64K EPROM 
HOT. Bipolar Consumer 

1Mb CORAM. 64K EEPROM 
256K VDRAM. PEEL 

Gate Array, Consumer IC 
Power IC 

Consumer IC Power TR, 
UHF TR 

$M 

28 

23 

1 3 

5 

3.5 

A$M 

No Change 

+ 19 

+ 11 

No Previous 
Info 

No Change 

1982 
1983 
1984 
1985 
1986E 

EXCHANGE RATE 

U.S. 
( $ ) 

Japan 
(Yen) 

249 
235 
237 
238 
174 

Korea 
(Won) 

749 
796 
827 
850 
880 

M -̂Ht 

• ^ : / ; 3.00 

i \ 3C39 
/ ; 3 . f i 
/.• 3.5'7 

/ : S'.oio 
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HARD TIMES FOR JAPAN 

Medium to large electronics company 
bankruptcies 
- March 1986 46 
- April 1986 57 

Semiconductor investment 
- 1986 est. - down 30% 

Large drop in balance of trade 
- U.S./Japan 

OPPORTUNITY FOR KOREA 

Electronics product export 
1986 first half 

up 43.8% to $6 billion 
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SAMSUNG SEMICONDUCTOR 
AND TELECOMMUNICATIONS CO., LTD. 

- l Y v ? 
(fW-^^^f _ 

strategic Alliances 

64K. 256K DRAM C^f^^f^j (d^-^*-" Micron Tech. 
Sharp 
Exel 
Intel 
National Semi. 
Zytrex 
Mostek 

Ixys 
MicronTech 

U.S. 
Japan 
U.S. 
US. 
US. 
U.S. 
U.S. 

U.S. 
U.S. 

1983 
1983 
1984 
1985 
1985 
1985 
1985 

1985 
1986 

64K. 256K DRAM \rhn 
4-bit MRU & 16K SRAM 
16K EEPROM 
8-. 16-bit MCU 
Gate Arrays 
CMOS Logic 
Hi-density NMOS 

& CMOS DRAMs 
Smart Power 
$6M invest - 2.7% 

of company 

jf^lj £>^^^ 
(^ct^U'i/*'**) CMXy foe a^/r\cvt^'>^u^rT\i-^f) 

SAMSUNG (Continued) 

Semiconductor Sales 
(Millions of Dollars) 

US. Other 

1985 
1986E 
1987E 
1988E 

11 58 
80 120 

200 140 
300 250 

Qualified Deal 1986 

Amstrad U.K. 20 
IBM U.S. 2.5 

Total 
t'l^-^ 
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GOLDSTAR SEMICONDUCTOR, LTD. 

AT&T 

Zilog 
AMD 
LSI Logic 
Fairchild 
SV Design -

Semiconductor 

U.S. 

U.S. 
U.S. 
US. 
U.S. 
U.S. 

Alliances 

1980 

1983 
1984 
1984 
1985 
1985 

Process Tech. 
64K DRAM. 16K SRAM 
Z-8XXX Families 
64K.. 256K DRAM 
CMOS Gate Arrays 
64K SRAM 
1Mb ROM 

Revenue ($M) 

1982 
3.3 

1983 
6.4 

1984 1985 1986E 
15 35 80 

HYUNDAI ELECTRONICS IND., LTD. 

3 

ICT 
tnmos 
Western Design 
Tl 
Vitelic 
Mosel 

/ ^ 

\ec>'^ rC (t- fl''*^^^ 

Semiconductor 
Packaging 

U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 

Alliances 

1984 
1984 
1984 
1985 
1985 
1985 
1985 

Revenue ($M) 

1985 
— 
— 

EEPROM. EPROM 
64K. 256K DRAM 
8-. 16-bit MRU 
64K. 256K CORAM 
64K CSRAM 
64K SRAM 
EPROM 

1986E 1987E 
15 40 
5 10 
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DAEWOO TELECOMMUNICATIONS. LTD. 

Alliances 

Zymos U.S. 1986 Process Tech. 
Gate Array 

Revenue {$M) 

1985 1986E 1987E 
Semiconductor 0.5 2 10 

KOREA ELECTRONICS CO. 

Alliances 

Toshiba Japan 1970 Process Tech. 
Bipolar TR. 10 

Revenue ($M) 

1982 1983 1984 1985 1986E 
Semiconductor 14.7 26.4 38.0 42.0 65.0 

- 8 -
1986 Dataquest Incorporated July 31 ed.—Reproduction Prohibited 

Dataquest, a company of The Dun & Bradstreet Corporation /1290 Bidder Park Drive / San Jose, CA 95131-2398 / (408) 971-9000 / Telex 171973 



SUMMARY 

• Strong yen offers a "once in a lifetime" 
opportunity for the Korean semiconductor 
industry 

• This opportunity may be too soon to be 
exploited fully by Korea 

• Danger of antidumping issue if competing 
by unfair means 
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S) 
tr 

Origin 
fisj:ficr^ S-^l^^ ' ^ S / t. iT^ 

^ 

Evolution 

Transition 

V 
^ (r. SEMICONDUCTOR CONSUMPTION 

Geographic Demand 

o 
artor^^^ 
ancm 

= ^ 

25 I -

20 

$ 
Billions 

15 

10 
39% 

^1 
Ŝ  m^^ 

w 

35% 
=?1 

$ 
Billions 

26% 

1 -HI 

^ 

1985 
$24.7 Billion 

Source: DATAQUEST (May '86) 

25 

20 

15 

10 

5 

O 

35% 
wyi-m 

p̂  

39% 
-^ 

26% 

El U.S. 
• Japan 

1990 
$55.5 Billion 

E] Rest of World 

arto-^^ 
anom^ 
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(T ^ 

:4''Wi*J'# f w -̂

ONSHORE VS. OFFSHORE ASSEI\/IBLY 

^fhniA rerroffgi^ 

K 
An AMKOR/ANAM Perspective 

•amkor^y 
anam — 

/T ^ 

• Evolution of Semiconductor Assembly 

• The S/C Industry - An Assembly Point of View 

• Relative Merits - Onshore Vs. Offshore 
f jfYX^T^y^ ay^^ift/CyyzyU^i^J 

• l\/lajor Forces Driving Change 

Summary and Conclusions 
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/ ^ THE GROWING ASIC MARKET 
= ^ 

ASICs 
8.6% 

^ 

/ ^ 

1983 
$13.5 Billion 

Source: ICE 

1985 
$18 Billion 

1990 
$42 Billion 

. g r n k P T - ^ 

WORLDWIDE MERCHANT 
IC PACKAGE SHARE 

^ 

Units 
Billions 

25 

20 

15 

10 

5 

0 

— 78% 

SM;̂  

Units 
BllJtons 

11% 3% 8% 

f^ iC^a F^ 
1985 

17.2 Billion Units 

25 

20 

15 

10 

5 

0 

59% 

1 
Si 

M 

22% 

11% 
8% 

/C 

1990 
36.5 Billion Units 

^ 

Source: ICE. SIA, IN-STAT 

^ Dual-Inline Package i l Small Outline 10 
OD Chip Carrier \D Other JI 

-Qfltor^<y 
anam—^ 
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(Tr ONSHORE VS. OFFSHORE ASSEMBLY 
Relative Merits 

= ^ 

Advantage to 

^ 

Access (Prototyping) 

Cost - Labor 
Overhead 
Materials 
Freight 

Defense Compliance 
inventory/Cycie Time 
Market Proximity 
Mechanization - Automation 
People - Infrastructure 
Political - Environment Confidence 
Quality 
Test/Finish 
Yield 

Onshore 
Strong 

Modest 

Strong 
Modest 
Even 
Even 

Strong 
Even 

Even 

/ ^ 

Offshore 

Strong 
Strong 
Modest 

Even 
Even 
Strong 

Even 
Strong 
Even 

gntof-^y 
anom^^ 

^ 

FORCES DRIVING CHANGE 

• Customer Satisfaction 
- Quality 
- Availability 
- Cost 

• Special Interests 
- Military Market 
- Political Stability 

• ASIC 
• Growth in Absolute Unit Demand 
• Evolving Stiift in Geographic Maricet 

= ^ 

.gntor-^ 
anom—^ 
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^ ^ 

CONCLUSIONS 

• Far East Capacity Will Grow (SOB Units by 1990) 

• Some U.S. Assembly Will Be Installed 
(<2B Units by 1990) 

• Accelerated Commitment to 100% Offshore Test 
and Finish 

• Increasing Offshore Design and FAB Transfer 

^ 

Q^A 
/. T<.l^/a^u^^l^ cf^-^<^-f^c^ r^ch-^T^l^r^ 

hAj 

•ontor^y 
•anam^^ 
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