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ASIAN SEMICONDUCTOR AND
ELECTRONICS TECHNOLOGY INDUSTRY CONFERENCE
EVALUATION QUESTIONNAIRE
Taipei, Taiwan, ROC
December 7, 1987

Thank you for attending our Asian Semiconductor and Electronics Technology Industry Conference. Would you please
assist us in planning our next conference by completing and returning this questionnaire?

I. Please rate each presentation on a scale of 1 to 10 (where 10 is highest in terms of your approvai):

CONTENT DELIVERY COMMENTS
{1 10) (1w 10) {Use reverse side if necessary)

Riley, Welcome
Wang, The Three Asian Ty's
Norrett, World Semiconductor Outlook
Wang, Asian Semiconductor and Electronics Status
. Kim, Korean Semiconductor Prospects for the 1990s
. Tsao, Entering the Asia/Pacific VLSI World
Tam, Asia/Pacific Influence on the 1990s Electronics Industry
Lin, The Development of the Electronics Industry in ROC
Min, Telecommunications—The Emerging Market in Asia
Shih, 32-Bit PC Opens a New Era in Asia
Watts, Twenty Years Experience in Asia/Pacific
Healy, Catching the Asian Electronics Wave
Severance, The Need to Protect Intellectual Property and Patent Rights

2. At our next conference, would you prefer to hear more, less, or the same of the foilowing types of speakers:
Less The Same

Dataquest Speakers

Speakers from large semiconductor/electronics companies
Speakers from small semiconductor/electronics companies
Speakers from semiconductor users

Speakers from distributors

T E
] o

3. Please suggest other types of speakers you might like to hear:

. 4, How would you rate the conference facilities (1 to 10)?

Guest Rooms Meals Meeting Rooms ______

Location

fover}
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5. Topics that would be of interest to you for the next ASETS conference:

6. Comments:

7. Your primary interest in the semiconductor industry is as a:

Manufacturer: User: Other

(Please specify}

Name and Company (Optional}
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Taipei, Taiwan, ROC
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H. J. Chang Daewao
. Lung-Chung Chang ERSO
Ming-Chein Chang ERSO
Rebecca R. Chang ATST
5. S. Chang Proton Semiconductor
Scott Chang LTX Corporation
VWade Chang Industrial Technology Research Institute
Benson Chao Industrial Technology Research Institute
Arthur Chen Motorola, Inec.
C. H. Chen , ERSO
Debbie Chen World Journal
H. H. Chen Commonwealth
J. B. Chen ' ' Taiwan Semiconductor Mfg. Co.
Robin Chen Industrial Technology Research Institute
. 5. H. Chen Hitachi Elect. Components (Asia) Ltd.
S. J. Chen ERSO
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Chia-Chi Chin ERSO
C. H. Chiu . Bank of Communication
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Bi-Shu Chu ERSO
Richard Chuang Tsar & Tsai
Vei-Asiung Chuang ERS0O
Roger Chung United Microelectronics Corporation
Jim Currier NCR Corporation
Bau-Tong Dai ERS0O
James E, Dykes Taiwan Semiconductor Mfg. Co.
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Mitac, Inc.

ERSO

Ericsson Telecom

Dataquest Incorporated
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THE THREE ASIAN TY'S

Tom Wang
Associate Director
Asian Semiconductor and Electronics Technology Service
bataquest Incorporated

Mr., Wang is Associate Director of Datagquest's Asian Semiconductor and
Electronics Technology Service. He is responsible for strategic research
of the semiconductor and electronies industries of Korea, Taiwan, Hong
Kong, Singapore, China, India, and other parts of Asia. Prior to joining
Dataguest, Mr. Wang was employed at National Semiconductor as Applications
Manager and Market Research Manager. Earlier, he worked as a Project
Leader designing multibus controller hoards, I/0 processor boards, and
computer architecture at several systems houses, He also taught graduate
courses at San Jose State Oniversity. Mr. Wang received B.S.E.E. and
M.S5.E.E. degrees from Naticonal Cheng KXung University in Taiwan, an
M.S.E.E. degree from San Jose State University, and an M.B.3. degree from
Golden Gate University in San Francisco. He has also completed courses
toward a Ph.D. at the University of California at Berkeley, 1In addition,
he has published a textbook and 26 technical papers and is fluent in
. Mandarin, Cantonese, and Taiwanese.

Dataquest Incorporated
ASIAN SEMICONDOCTOR AND ELECTRONICS TECHNOLOGY SERVICE
December 7, 1987

. Taipei, Taiwan, ROC
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The Three Asian Ty's:
Responsibility, Opportunity,
and Compatibility

ol

Asian Semiconductor and Electronics
Technology Industry Conference

TOM WANG

Associate Director
Asian Semiconductor and Electronics Industry Service

Dataquest Incorporated
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. THE THREE ASIAN TY’s

® Responsibility
® Opportunity
¢ Compatibility

RESPONSIBILITY

Emergence and Growth
of Offshore Assembly Plants

® Product sharing for labor=intensive,
"back=end” production

® Minimal transportation costs
® Import duty on offshore value—added only

® Hedge risk of nationalization or natural
disaster

. © 1987 Dataquest Incorporated December 7 — Reproduction Prohibited
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RESPONSIBILITY .

Emergence and Growth
of Indigenous Electronics Industry

® Years of experience in operating
U.S. subsidiaries

® Enlightened curricula in scientific
and engineering disciplines

® Foreign—educated engineers return
to Asian homelands

® |n situ plant and equipment

RESPONSIBILITY ®

Speakers

® Korean Semiconductor Prospects for the 1990s
Dr. Y.S. Kim
Vice President
Samsung Semiconductor and Telecommunications Co., Ltd.

® Entering the Asia/Pacific VLSI World
Robert HC. Tsao
President
United Microelectronics Corporation

® 32-Bit PC Opens a New Era in Asia
Stan Shih
President
Multitech Industrial Corp.

© 1987 Dataquest Incorporated December 7 — Reproduction Prohibited .
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o OPPORTUNITY

Economic Growth
Real GDP Growth Rates (%)

1986 1987 (E) 1988(E)
Taiwan 110 401 73
South Korea 124 11.1 80
Hong Kong - 110 126 89
Singapore 19 6.9 55
China 80 97 9.1
Japan 24 25 30
United States 22 31 28
Europe 25 22 20

{E} indicates sstimate
Source: Dataquest

: OPPORTUNITY

High=Technology Business Opportunities

® Semiconductor manufacturing

® Semiconductor equipment and materials
manufacturing

® Systems manufacturing
® Financial opportunities

. @ 1987 Daraquest Incorporated December 7 — Reproduction Prohibited

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



OPPORTUNITY .

Speakers

9 Asla/Pacitic Inffuence on the 1990s Electronics Industry
Chun%-oin Tam .
Vice President and General Manager, Asia Pacific
Semiconductor Products Division
Motorola Inc,
@& Luncheon speaker
Or. X.T. LI
Ministar without Portfolio
ROC

[ ) v‘l;bso ﬂwdopmm of the Electronics Industry in ROC
.S. Lin

President
Taltung Co.
® Telecommunications - The Emerging Market in Asis
Dr. P. June Min
Senior Managing Director, R&D and Business Deveiopment Group
Computer and Communications Sector
GoldStar, Ltd.

COMPATIBILITY ®

Strategic and Technological
Alliances: Win~Win Situations

® Accelerates indigenous semiconductor
industry growth

® Market access in the Pacific Rim

® Low=-priced product fabrication,
manufacturing, and assembly

® Billions o_f dollars in growth capital

© 1987 Dataquest Incorporated December 7 — Reproduction Prohibited .
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¢ COMPATIBILITY

Mutually Beneficial Trade Conduct

® Tariff reductions
® Protection of intellectual property
¢ Fair product pricing

COMPATIBILITY

I

Speakers

® Twently Years Experience in Asia/Pacific
Antony Watts
Director of Strategic Planning — Asia/Pacific
SGS Semiconductor (Pte) Ltd.

® Catching the Asian Electronics Wave
Jim Healy
President
Trilium/LTX Co.

® The Need to Protect Intellectual Property and Patent Righis
Roger D. Severance
Director. Pacific Basin Office
International Trade Administration
U.S. Department of Commerce

l © 1987 Dataquest Incorporated December 7 — Reproduction Prohibited
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S —
CONCLUSION @

The three Ty's to guarantee
the continuous growth of the
Asian high—tech industry:

® Take responsibility
® Provide opportunity
® Enhance compatibility
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CHIP INDUSTRY

® Same game
- An overview of the current economic
situation

® Different rules
- An assessment of the changes that
are affecting your business

® L ooking ahead

SAME GAME - ECONOMICS

Estimated Revenue, Billions of Dollars

1987 1990
World Manufacturing $2.6000 $2.8000
World Electronic Equipment $ 4700 $ 6000
World Semiconductor
(incl. IBM, AT&T) $ 425 $ 600
World Semiconductor
Manufacturing Equipment $ 58 § 95

Source: Dataquesl
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SAME GAME - COMPETITION

Worldwide Semiconductor Market Shares

(Millions of Dollars)

1986 1985
Rank Rank 1985 1986
1 1 NEC 1984 2638
2 4 Hitachi 1671 2305
3 5 Toshiba 1468 2276
4 2 Motorola 1.830 2025
5 S Texas Instruments 1742 1,781
6 6 National/Fairchid 1417 1485
7 7 Phiips—Signetics 1.065 1361
8 9 Fujitsu 1019 1.309
G 10 Matsushita 906 1204
10 12 Mitsubishi 662 1.140
11 8 ntel 1.020 991
12 11 AMD/MMI 787 838

SAME GAME - QUALITY

Component DPM Levels
(Customer Perceptions)

Outgoing Quality DPM ( Thousands)
9

Percent
Change

33.0%
37.9%
55.0%
10.7%
2.2%
48%
27.8%
285%
32.9%
72.2%
(2.8%)
6.5%

Source: Dataquest

) (=) oy

1980 1981 1982 1983 1984

1985 1986

Source: Intel
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. SAME GAME - PRICES

Total MOS ASPs
Dollars
3

2.5

ZN——AL——-

1.5

1
0.5

0
1980 1981 1982 1983 1984 1985 1986

Soyrce. Dataquest

* e
SAME GAME - APPLICATIONS
S s

Percent of Region

1986

Japan us. Europe ROW

Data Processing 332 374 227 410
Communications 136 13.7 265 90
Industrial 112 209 168 20
Consumer . 403 137 82 460
Miitary 0 83 16.3 0
Transportation 17 6.0 95 20
Total 1000 1000 1000 1000

Source: Dataquest
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SAME GAME - RETURN OF CAPITAL

Revenue (T+1) /PPE
Dollars per PPE

\\‘\

1
1973 1975 1977 1979 1981 1983 1985 1987

Saurce: Datagquesi

JAPANESE SHARE OF U.S. MARKET

Percent
20

156

10

0
1975 1977 1979 1981 1983 1985 1987

Source: Dataquest

@

1987 Dataguest Incorporated December 7 — Reproduction Prohibited

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



. U.S. SHARE OF JAPANESE MARKET

Percent
15

14

13
12

11

- /) A
; X

8
1975 1977 1979 1981 1983 1985 1987

Source: Dataquest
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DIFFERENT RULES - ELECTRONICS

Electronics is America’'s Largest Industry
Millions of Jobs Shipments (Bilions of Dollars)
3.01 - 300
2.5 ; -280
Industry Shipments
2.0 - 200
1.5+ ~ 160
1.04 i - 100
0.5 % - 50
Electronics Motor Vehicles Aerospace  Steel Mill
and Parts Products
Source: National Semiconductor
DIFFERENT RULES - ELECTRONICS
Electronics is Japan's Largest Industry
Thousands of Jobs Shipments (Trilions of Yen)
500 20
4 -
o0 15
300+ e :
- ihn e L 10
200- — :
1004 s -5
0 . 0
Electronics  Transportation General Precision
Machine Machine
Source: MITI
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. DIFFERENT RULES - TRADE IMBALANCE

U.S. Manufacturing Trade Balance
1975 through 1986 (Est.)

Billions of Dollars

80
- 170 e
G P @ al
o o T
(12.1) ' 242
1
=80 gy i
s
E 7. o]
-100 fo z:ﬁ a2
(1077) %
(1323)
-150

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

Source: National Semiconductor

DIFFERENT RULES - TRADE AGREEMENT

Estimated Japanese Semiconductor Market Share

Percent Market Share
11.0
10.8 —

183: Actual U.S. Share

10.2 B SIA Goal
10.0
9.8
9.6 ~
9.4 ~
9.2 -
9.0
8.8 -
8.6
8.4 ~
8.2 ~
8.0~

Source: Semiconductor Industry Association
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DIFFERENT RULES -
TARGETING SEMICONDUCTORS

® United States
- Sematech

® Japan
= VLSI projects

® Korea
- VLSI projects

® Europe
= Mega project

® Taiwan
- ERSO

DIFFERENT RULES - CURRENCY

Appreciation against U.S. Dollar = 1985 to Present

Percent
80

65.0%
60

40
20
76%
1.3% 0.0%
- e e I e - rm_
Yen NT$ Won S$ HK$

Source: Dataquest

=
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DIFFERENT RULES - IMPORTANCE OF ASIA

Estimated Semiconductor Market Growth

(Percent)
1986 1987 1988
Korea 56 60 50
Taiwan 40 60 35
Hong Kong 43 65 40
Singapore 45 65 40
United States 6 20 23
Europe 17 17 19
Japan 44 14 21

Sourcs: Dataquest

DIFFERENT RULES - MILESTONE LAWSUITS

Apple vs. Frankiin ROM software
Whelan vs. Jaslow Structural similarities
in software

Lotus vs. Paperback Software ‘Look and feel

MMI vs. Lattice/Altera Patent infringement
NEC vs. Intel Microcode copyright
Tl vs. Japanese chip makers DRAM patents

Intel vs. AMD 286/386 MPU
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DIFFERENT RULES - PRODUCT SHIFT (ASICs)

Estimated Share of Total IC
1986 1987 1990

Standard iCs 79% 78% 74%
ASICs 21 22 26
Total ICs . 100% 100%  100%

Total (Billions of Dollars) $236 3$290 %410

Source: Dalaquest

.“
DIFFERENT RULES - NEW APPLICATIONS

® Minisuper PCs with voice recognition
and 3D graphics

® Personal, satellite, and mobile
communications

® Home control and entertainment system
® Biometric security systems
® 16-bit MPUs for engine management

® Integrated printers, facsimile, copier,
data processing, and modems
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LOOKING AHEAD - ECONOMICS
.

1987 1988
United States
Real GDP 27% 2.8%
Industrial Production 3.1% 28%
Japan
Real GDP 2.5% 3.0%
Industrial Production 2.5% 3.0%
Europe
Real GDP 2.2% 2.0%
industrial Production 28% 2.0%
® LOOKING AHEAD - ELECTRONICS
U.S. Computers and Office Equipment
Rate of Change
Percent '
50
404 EEW Shipments 12/12
30- —tE
20
104
0 v
_10_
=20+
=30

1 1 I
1982 1983 1984 1985 1986 1987 1988 1989

Source: Dataquest
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LOOKING AHEAD - ELECTRONICS .

U.S. Communications Equipment
Rate of Change

Percent
40
Hll Shipments 12/12
30 Bl Inventory 1/12
M Bookings 12/12

204

-10 T T T T T T
1982 1983 1984 1985 1986 1987 1988 1989

Soyrce: Dataquest

LOOKING AHEAD - ELECTRONICS ®

Billions of Yen
8.000

7.000

6.000

5.000

4.000
1982 1983 1984 1985 1986 1987 1988

Source Dataquest
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. LOOKING AHEAD - SEMICONDUCTORS

Semiconductor Forecasting
QIF System
Economic Assumplions
D&B, Wharton
'

! J
Eles. Eqpt. Prodn. DQ Integrated
DOC, EIA, MITI Data Basé
| J
x
Semi Shipmenis Census SAM Analysis Markel Share Census
WESTS Tie to Semi. Cons. DQ
Prod /Region Analysis industry Surveys
DQ DQ
Semiconducior Forecast
QIF
e —m™mMmMmM8™8™8™

LOOKING AHEAD - SEMICONDUCTORS

Percent Change, U.S. Dollars
1987 (Preliminary)

Q1 0_2 _Q@ Q4 VYear

North America 43% 117% 90% 20% 226%

Japan (28%) 141% 54% 74% 17.8%
Europe . 11.9%. 99% (18%) 53% 226%
ROW 16.0% 259% 107% 43% 682%

Total 40% 139% 59% 49% 250%

Seource. Dataquest
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LOOKING AHEAD - SEMICONDUCTORS

Percent Change, U.S. Doliars
1988 (Preliminary)

Q1 gg 9:_3_ Q4 Year

North America 5.0% 7% 31% 25% 230%

Japan 25% 58% 64% 39% 205%
Europe 51% 59% 31% 51% 19.0%
ROW 87% 111% 81% 47% 414%

Total 46% 70% 50% 38% 237%

Source: Dataquest

LOOKING AHEAD - SEMICONDUCTORS

High~Growth Semiconductor Products

' Estimated CAGR
Product 1986—-1991

Cel-Based ICs | 328%
Specialty Memories 38.2%
DSP Chips 27 9%
Graphics Chips 42.0%
32-Bit MPUs 46.3%
8=Bit MCUs (Smart Cards) 50.0%
iMb DRAMs 57.0%

Source. Dartaquaest
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SUMMARY

® Same game
® Different rules
® Looking ahead
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. KOREAN SEEMICONDUCTOR PROSPECT

Preseated at the 13t
ASIAN Semiconductor and Electronics Techonoiogy industry Conferspce

Taipei, Taiwan

Dec. 7, 19897

Samsvang Semiconductor & Telecommumications Co., Litd.

. INTRODUCTION TO KOREA C198a8)
LA TAIW PN U.5.A
» AREACKol'} ®», 477 ».0m me 9,39, 400
PORALATION (WILLLON) 4.4 19.5 121.5 1.8
POMILATION DEMS| TV PRRSINS ol ) .4 S41.5 1.8 5.9
G N (B8 .1 .5 1.m.7 4,208.
PER CAPITA GIN(S) .28 3,79 18,153 17,408

(1987 MAJOR STATISTICS OF ECOWOMY, WATIOWAL WLBEAU OF STATESTICS ECDMOWHC PLAMNING BOAND)
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HISTORICAL REYIEW OF KOREAN SEMICONDUCTOR I1NDUSTRY .

1980 © - TR ASEEMOLY W W I, 1.
- 10 ASSELY W NEM SEEIMHARIES OF FAIRCRILD, MOTORGLA, LATE 1900,
1970 - TR FAERICATION o NONGA SHSCORICINR 1MC, (974 (PRESENTLY SAMELMG'S SUCHEDN PLANT)

- L-#C FARRICATION W SEAK, GRLEETAR, LATE 1970s.
(st AP OF |9 MEERY-SRIOMD WSI MEMCTION 3V SHELNG N6 NV . (56K DRAR)

b WF OF 19 VOLLME MIUINCTMEE & MUEIY PRERLICTS (Z30E DRAM, IN ORAN)
PRODUCT B VENEEIP (AT 1608

KOREAN SEMMICONDUCTOR COMPANIES (1936).

VAFER FAR ASsoaLy TaTalL
FOREIGH SURSIDIARIES -
JOINT YENTURE 1
DOFESTH 4 8 13
TOTAL 15 i 21 28

S WFER FAD | SANSLMNG, WANDAY, CILS STAR, DASVOD, ROREA ELECTROMICS.
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MARKET DEMAND Vs SUPPL Y (PRODUCTI ON)>

(1 986>
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KOREA U.5.h. JAPNI OTHERS TOTAL W
o 8 102 120 ™ s
PROMACTION $ 1.5 120 143 %.5 s
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$ BICLADING ASSEMBLY WORK

KOREAN SEMICONDUCTOR
ASSEMBLY VS WAFER PABRICATI{ON
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AL RN H
1984 1985 lags
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PROS & CONS OF KOREAN SEMICONDUCTOR

[NDUSTRY

PRGOS

CONS

* COST EFECTIVE MANUFACTURTNG
- LOW LABOR COST
< BIGH PROUCTIVITY

+ POTENTIAL GROWTH OF DOMESTIC WARKET
HIGH GRIWTH RATE OF ELECTROMIC
INDUSTRY AND GNP

- CAPTIVE MARKET(SNTRUNG, GOLDSTAR)

+ FINANCIAL STRENGTH UF DOMESTIC CIMPANLES
- UNDER UMBRELLA OF CONGLOMERATE PARENTS

* POTENTIAL RED CAPABILITY
- BIGIY EDUCATED MAN- POVER

« SHORT VIS #ISTORY

1 LACK OF SUPPORTING [NDUSTRIES

- EQUIPMENT, “ATERIAL

*LACK OF EXPERIENCED KRD MAN-POMER

KOREAN

ELECTRONIC

PRODUCTTION FORECAST

TOTAL 171,700
5.7%
(0%
FOTAL 10,611 CIRELMER
.
. (31%) 5,
(%)
INRESTRIAL
oL 3,7l r N[k
(%)
1,574
{IMSLER o)
T.080
194 (40N}
INDUSTRIAL {139%) 5,184
(49%) foi i .
(N7
COMPOMENT (=5%)
1981 1988 1990
(SOUNME: £1aK)

(I{N US sM)

INDUSTRY

CAGR ('8t ~'90 )

ISR 4.2%
INDUSTR1AL 20.3%
i L 17.0%
TOTalL 168.7T%
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SEMICONDUCTOR
FORECAST

KHKOREAN
DEMAND

(U8
1998 1980 1995 CAGR ("38-"95)
L 818 1,58 3,610 18.0
s i 25 @2 [#%: = 3.3
BIPOLAR-LIC n w3 1,090 1.1
- DISCRETE 190 =5 0o 10.2
OTHERS 90 L 0 0.4
$ IMPORT RATIO (3%) 1.4 1.2 5.0
SULRCY @ EIAK, SAMSLMG
¥ INPORT RATIO © | PIUNT /DRI -
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KOREA'S SEMICONDUCTOR TECHNOLOGY PROSFECT
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PRODUCT  ~ MEMORY IS, DRAM » 16 DRAN - (AN DRAN
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ENTERING THE VLS! WORLD
o AN ASIAN PERSPECTIVE

ROBERT TSAO w <
PRESIDENT ﬁ

UNITED MICROELECTRONICS CORPORATION

. WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Percent Change, U.S. Dollars)

_ Yearly Growth 1986 1987 1988 |
North America 65%  12.7%  234% |
Japan ($) 44.9% 14.0% 19.0%
Japan (yen) 1.9% 9.0% 19.9%
Europe 172%  100%  19.9%
ROW 55.6%  38.1%  28.2%
Woridwide 256%  15.1%  21.6%

Source: Dataquest

Dataguest, a company of The Dun & Bradstreet Corporation / 1290 Ridder Park Drive / San Jose, CA 95131-2308 / (408) 971-9000 / Telex 171973



. WORLDWIDE SEMICONDUCTOR CONSUMPTION
COMPOUND ANNUAL GROWTH RATE
(1987-1992 Forecast)

e 19871992 199241997
Total Semi. 14.0% 13.4%
Total IC 15.6% 14.5%
ROW Semi. 17.2% 17.3%
ROW IC 20.0% 19.3%

Source: Dataquest

. WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Percent Change, U.S. Dollars)

Market Share 1986 1987 1988

North America 32.8% 32.1% 32.6%

Japan (%) 40.0% 39.6% 38.7%
Europe 17.7% 16.9% 16.7%
ROW 9.5% 11.4% 12.0%

Source: Dataquest
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ASIA vs. WORLDWIDE @
in
SEMICONDUCTOR CONSUMPTION
(1986)

Unit: USS M
Worldwide Asia _Asia in World|

o e =t e oa

- —_—

Data Processing 9,870 1,063.5 10.8%
Consumer Elec. 8,833 1,193.2 13.5%

Telecomm. 4,523 233.5 5.2%
Others 7,783 103.8 1.3%
Total 31,009 2,594.0 8.4%

Source: Dataquest

WORLDWIDE SEMICONDUCTOR PRODUCTION ¢
VS.
T./K./H.K. CONSUMPTION

Unit: US$ B

_: 1983-1986
198311984 19851986 cagn

World- Value 222 329 29 31 . oo

wide GR.%) 25, 48 -12- 7 "

. Value 048 075 065 1.09

Tiwan cR@w) 30 56 -13. 68 on%

| Value  0.23 043 0.41 066

Korea GRw) 44 s -5 61 1%
Value . 038 055 04, 051

HK.  GR(w) 52 45! —27 28 103%

Source: Local Government/Dataquest

Dataquest, a company of The Dun & Bradstreet Corporation f 1280 Ridder Park Drive / San Jose, CA 95131-2398 / (408) 971-9000 / Telex 171973



® TAIWAN vs. WORLDWIDE
in
SEMICONDUCTOR CONSUMPTION

(1986)

Unit: USS M
~_ Worldwide Taiwan TWN in Worid

Data Processing 9.870 474.7 3.2%

Consumer Elec. 8,833 174.9 2.0%

Telecomm. 4,523 30.5 0.7%

Others 7,783 13.9 0.2%

Total 31,009 694.0 2.2%

® TAIWAN vs. ASIA
in

SEMICONDUCTOR CONSUMPTION

Unit: USS M

Asia  Taiwan TWN in Asia |
Data Processing 1,063.5 474.7 44.6%
Consumer Elec. 1,193.2 1749 14.7%
Telecomm. 233.5 30.5 13.1%
Others 103.8 13.9 13.4%
Total 25940 6940 26.8%

Source: Dataquest
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WORLDWIDE ELECTRONIC EQUIPMENT SALES

vs. o

T./K./H.K. PRODUCTION VALUES

Unit: USS 8

- | 1983-1986
oo 17RO T Aok
wide ' G.R.(%) 10 _52____9.L__13. -
Value 55 73: 64 103
Twan GRw) 28 3 -2 e 2%
Vaiue 56 72 73 106
Korea__GR(%). 40 29 Sy B
Value 30 39 42
HK.  Ghiw) 42 30 -1 33 ™%

Source: Local Government

WORLDWIDE SALES ®
VS.

T./K./H.K. PRODUCTION

(Datamation Products)
Unit;: US$ B

: 1983-1986
| 1983 1984 | 1985 1986  CAGR

World- Value ' 96.8 1123 1269 1423

wide GR.(%) 14 16 13 12 W%

Value 029 089 111 16
Taiwan GR.(%) 383 207 25 44 767%

. Value 0.21 043 052 0.88
Korea GR.(%) 320 105 21 69 61.2%
. Value 008 0.19 0.11 017
HK. GR.(%) 300 138 -42 55  286%

* Excluding Components
Source: Local Government Report ICE
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o R.0.C. INFORMATION PRODUCTS
EXPORT DISTRIBUTION MIGRATION

Export Value
3,000 ¢ Unit: USSM 2,900
100%- 475%. A 17%
2,063 /S
2,000 - >
3% 5% 7%
1220] oo | 42%
2 %)
1,000 -Local Brand g i 150.}0 39% |9
OEM Pur 40% |412%
Foreign .
TS| 5% |pg0e| 59% | gns| 4% |06 41%
1984 1985 1986 1987
(FCST)

Source: MIC Taiwan

1986 SEMICONDUCTOR CONSUMPTION

IN TAIWAN
by APPLICATION FIELD

Telecomm.
4.4%

Consumer Electronics
25.2%

Total Semi. Consumption: US$ 694.0 Miilion
. Source: Dataquest
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ASIAN SEMICONDUCTOR PRODUCTION

Unit: USSM

Taiwan

South Korea $648 $850 $1,259 $994 $1,292 18.8%

Hong Kong $99 $125 $142 $136 $169  14.2%
Singapore $800 $1,049 $1,306 $1,031 $1,177 10.1%

CAGR
1982 1983 1984 1985 1986 49g82.1986

$456 $471 $659 $522 $689 10.8%

China $50 $67 $89 $120 $160 33.7%
Japan $4,682 $6,667 $11,058 $10,180 $13,821 31.1%
Source: Dataquest
WAFER FABRICATION — ASIA
Unit: USS M
1985 1986 i 1987*
Samsung $95 $170 $250
umMC $33 $70 $100
Hyundai $5 $20 $35
Gold Star $33 $59 $85
* Estimated Source: Dataquest
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R.0.C. SEMICONDUCTOR PRODUCTS
IMPORT & EXPORT ..

Unit: NTS M

_ 1H1986 1H1987 % Change

[ LTI ST T L LT L/ T '."__'j,',.':.l
Import 16,096 23,794 +47.8%

B Export 12,620 15,331 +21.5%

¢ R.0.C. SEMICONDUCTOR PRODUCTS
IMPORT & EXPORT

Unit: USS M

1H1986 1H1987 % Chqn_ge_

. ————— - -,

o S, - — —

793.13 +87.24%

Import 423.58
511.03 +53.88%

Export 332.10
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WAFER FAB CAPACITY IN TAIWAN @
EXISTING AND PLANNED

{(Kpes/Month)
. Existing Expansion  Available

Companies Capacity  Capacity _ Time |
umC 40 (4”) 10 (6") Q4, 1988
20 (6”) Q4, 1990
ERSO 16 (4”) 1(6”) Q4, 1986
TSMC - 10 (6") Q4, 1987
30 (6) Q4, 1989

WAFER FAB CAPACITY IN TAIWAN .

EXISTING AND PLANNED

{Kpcs/Month)

Existing Expansion - Available

i c.‘,’","?fﬂifs . Capacity  Capacity __ Time _
QUASEL 4 (4")

HMC - 20 (5”) Q2, 1988

20 (5”) Q1, 1989

Wintech - 10 (57) Q4, 1989

UTIC - 5 (4’) Q4, 1988
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C NUMBER OF IC DESIGN HOUSES IN TAIWAN

30
Number
24 4
22 -

20 -
18 -

1980 81 82 '83 ‘84 ‘85 '86 87

I.C. DESIGN HOUSES IN TAIWAN

Gate Standard Full  Silicon |
Cbﬂmames Summd[xﬁ@nas)hﬁq I CuﬂDNIGNMPMR
* Local -
UMC 1980 60 X X X X
ERSO 19% 70 X X x X
HOLTEK 1983 40 X X
SYNTEK 1982 40 X X X x
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1.C. DESIGN HOUSES IN TAIWAN ®

. Gate Standard Full Silicon
- Companies Started Designers ., col  custom Compiler

PROTON 1986 40 X x
PRINCETON 1987 50 x
SERTEK 1986 20 x X X
REALTEK 1986 20 X X X
I.C. DESIGN HOUSES IN TAIWAN ®

. Gate Standard Full  Silicon
Companies Started Designers array _Cell _ Custom Compller,

* Local (Continued)

SIS 1986 10 X X
ALPHATEK 1986 40 X X |
ASLIC 1986 20 X X
MICRON 1987 7 X
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® ~ 1C. DESIGN HOUSES IN TAIWAN

Gate Standard Full  Silicon
Compames Smrted legnels An-ay (_;‘ell Custom COmpller

* FOlE‘gl'l
MOTOROLA 1981 20 X X x
FAIRCHILD 1986 10 X X
FERRANTI 1985 10 X X
HITACHI 1985 10 X X X
SGS 1986 10 X X
PHILIPS = 1985 20 X X X

IC ASSEMBLY HOUSES IN TAIWAN

Capital ’

Com Started Bonde!s Packages |
L ussm)© i
* Local
CET 75 1984 25 PDIPPLCC,SO
SILICONWARE 25 1983 15 PDIPCOB,F/P
TALENT 20 1983 21 POIP
ASE 10.0 70 PDIPCOB,FPSO
LINGSEN 30 1973 37 PDIPPLCC,SOCOB
ORIENT 100 1972 55 PDIPCDIPS/B,F/P
FINE PRODUCTS N/A 1969 20 CDIPS/B
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IC ASSEMBLY HOUSES IN TAIWAN o

Company (%a;s“;') Started Bonders  Packages
* Foreign
RCA N/A 1969 7 PDIPCOIRS/B
Gl N/A 1967 60 PDIP
GTE 15 1981 35 CDIPRS/BPGA
PHILIPS NA 1969 150 PDIPCDIPSO,PGA
Ti N/A 1969 200 POIPCOIPSOPLCC
UMC SALES AND PROFIT .
PROFIT (USSM) SALES (USSM)
K, -100
P 100 L 90
20-] - 80
18 - - 70
16 - - 60
14 - - 50
12 - - 40
10 - - 30
8 - - 20
6 - - 10
4 - N
2 R )
0 - N
=2 ,

1982 1983 1984 1985 1986 1987

Gross Sales @000 emrerseses FCST Sales
- ==~ Actual Profit FCST Profit
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i UMC SALES DISTRIBUTED BY PRODUCT LINE
(1986 Actual vs. 1987 Forecast)

Teleph
¢ e'pcsone Consumer ICs

(22.9%) (30.1%)

Consumer ICs
(26.3%)

(18.4%)

& ASICS

Microcomponent \(18.6%)
& Memory ICs
(36.7%)

1986 1987
TTL Amt $69M TTL Amt $100M

UMC SALES DISTRIBUTION BY REGION
(1986 Actual vs. 1987 Forecast)

Korea (6.9%) Korea (8.5%)

Europe & Europe &
ROW (3.8%) ROW (8.5%)

Taiwan (50.0%)[H-K. (24.0%)
‘ \
N\

\

‘H.K. (24.3%)
Taiwan (60.6%\)\ :

U.S.A. (4.4.%) U.S.A. (9.0%)

1986 1987
o TTL Amt S69M TTL Amt $100M
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UMC PRODUCT LINE GROWTH

L 1984 1985 1986 1H 87
Telephone IC 10 13 18 32
Melody IC 8 10 16 16
Timekeeping IC 3 5 8 8
Calculator IC 0 2 3 1
Memory IC 2 8 12 14
Microcomputer IC 4 20 30 38
Custom-design iC 3 5 20 22
Total 30 63 107 131

UMC PROCESS DEVELOPMENT

FEB. 1982 - 7.5 um Metal Gate CMOS
APR. 1983 - 3.5 um Si-Gate NMOS

DEC. 1983 - 2.5 um Si-Gate CMOS

OCT. 1984 - 2.0 um Si-Gate CMOS

APR. 1985 - 2.0 ym CMOS EPROM
APR. 1985 - 1.5 ym CMOS DRAM

DEC. 1985 - 1.25 ;m D/M Si-Gate CMOS
SEP. 1986 - 5.0 um High Voitage P-Well CMOS
AUG. 1987 - 3.0 um Analog P-Well CMOS
AUG. 1987 - 1.25 xm LDD 2-Metal CMOS
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1. PREFACE

. Mr. Cheirman, ladies and gentlemen:

January 1, 2000 will not only be the dawn of a new year, a
new decade, and a new century, but alsc the beginning of a
new millennium. On the other hand, it will also be just a
day in the passage of time between the day before and the day
after. It is an exciting date in the history of the
International Calendar and yet it is otherwise just an
ordinary day. How will the world then look? How will
Asia/Pacific "4 Dragons" fare and where will our electrenic
industry stand on that day? Are we the observers or are we
the participants? This seems a choice for the individual,
but I do believe that all of us present here are, by our very
. existence and profession, already participants. Like it or
not, we cannot escape the responsibility of being
participants in shaping the electronics industry in
Asia/pacific. It is what we do, and do not do, that will

combine to shape the future,

2. The rapid growth of the Asia/Pacific industry

The electronic industry is diverse thus making comparison of
market segments such as computer vs consumer electronics
difficult. However, recognising that semiconductor is the
crude 0il of the electronics industry, semiconductor

. consumption (TAM) gives a good dynamic overview of the
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electronics industry. Analysis of the mix of product
families in the TAM model gives a good idea of the composite
of the industry - for example, a heavy consumption of 32 bit
MPU will indicate strong production of advanced P.C., EWS,

robotics, advanced telecom.....etc,

In early 1986 during Dataquest Symposium in Hakone, Japan, 1
presented a paper titled Asia/Pacific electronics, an
industry in transition. Looking at the established
infrastructure, accumulated strength, cultural ethics and the
continued transfer of electronic equipment manufacturing into .
Asia/Pacific region, our cénclusion is that the semiconductor
consumption market (a measure of electronic end equipment
productiun) will catch up with Burope before 1993. This
conclusion was important as it recognised the shift of center
of gravity of global electronics. I am glad to see that the
recent Research Newsletter of Dataquest in Qctober officially
forecasting that the ROW semiconductor market (predominantly
due to A/P)}, is projected to become 17% of the world-wide
market by 1992, matching Europe. The momentum of this
region, with a semiconductor consumption growth inp excess of
60X in '87, is closing the gap even faster than my projection

made 2 years ago.
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Forty years ago in the Western world, three Bell laboratory
. scientists invented the point contact transistor, and the
semiconductor industry was born. However, it only took
Asia/Pacific about 20 years to grow from a rudimental
semiconductor base to the size of Western Europe in another
few more years. The people here are notably hard working,
creetive and adaptable, and the education systems are getting
better all the time. It is interesting to note that 3 of the
4 dragons, Hong Kong, Singapore and R.0.C. are Chinese-based
cultures and even Korea has been heavily influenced by the
Chinese or Confucius culture. No doubt many of us can look

back with pride on such accomplishment.

. However it is the future that we must look forward to. We
must realistically recognise the strength and weakness of the
Asia/Pacific Electronics Industry, and the threats to its

future growth.

3. Strength and Weakness

Electronic industry thrives on new products, which come about
in the following cycle: research - innovation - application.
The more recent innovations that have had the gresatest impact
on modern life have, in fact, been drawn from the crucible of
basic research. Digital computation, semiconductor

electronics, lasers all grew out of basic research. Very
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soon we would expect similar thing from the very exciting and

fast moving field of high temperature superconductors. .

But, important as they are, innovations - the imaginative
fruits of research - are not all there is to achieving
competitiveness in global markets. Other factors are equally

essential.

The transformation of innovation into products, processes and
services which create markets requires a development
environment which is open and receptive to new ideas and
which is simulteneously sensitive to the needs and desires of
consumers. That transformation requires systems of design
and manufacturing which are efficient, flexible and swift.
®
Also the effective transformation of innovation into the
marketplace requires a work force which is well educated,
effectively managed and highly motivated. A work force which
identifies its future success with the future of the company
and which can act to improve products, enhance reliability
and reduce costs is a much greater asset to a corporation
than a work force which is regarded as the passive objective
of time and motion studies of industrial engineers. Lastly,
competitiveness requires the availability of intelligently
applied capital - both to nurture the innovations that have

potential and to improve the manufacturing process.
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Comments on development in A/P electronic industry:

. Basic research - it is unlikely that the A/P countries will
have major contribution till the 21lst
century. However, the process of
continuously accumulating experience must

continue.

Innovation - highly dependent on creative people and
environment, where venture capital exists
or government is supportive. The
intellectual bases are there in the A/P
countries so there are rooms for auch

evolution in the future.

. Applications - The four important factors are design,
manufacturing, a motivated work force and
capital. The strongest competitive
advantage (both real and perceived) of the
A/P NIC is low cost manufacturing. The

dedication of the work force is good and

on the average can score over that of U.S.
and Europe, however not yet reaching that
of Japan. Capital availability is
adequate for most purposes, except in very
capital-intensive area like semiconductor
wafer fabrication where government needs

. to give a direct or indirect hand to local
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companies to make the venture feasible,
Pesign is still the weakest link in the .
chain., Utilization of new and affordable
CAD systems as short-cuts to increase

design efficiency is only beginning to be

understood by some companies in A/P.

Thus even though we can catch Europe based
on rew manufacturing power as a global
manufacturing center, the electronic
industry must master design in order to go

further in the 90’'s,.

4. Threats to future growth .

The A/P countries have to face increased protecticnism
sentiment and enforcement of intellectusal property rights.
The electronic industries must now learn to live with these
new sets of condition and become responsible and cooperative

global citizens,

a) Protectionism sentiment in the U.S.
The whole issue centers around the hugh U.S. deficit.
The electronic industries in A/P NIC run a big surplus
with U.S., and run a major deficit with Japan. For years
the markets for electronics in U.S. are wide open, and

for many products there are GSP incentives. On the other |
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hand, the Japan market is basically closed. Being human

. beings, we obviously all choose the path of least
resistance in doing business. It is not an accident that
U.S. becomes the No.l export market for A/P NIC's

electronic products.

On the other hand when it comes to purchasing of material
and equipment by NIC companies, the close proximity of
Japan, the aggressive export mentality of Japanese
companies, the closer cultural matching and the right
product portfolio give Japen advantages in the NIC
countries. With much purchase but little export, all the

NIC countries run a big deficit in trade with Japan.

. This imbalance in trade is the hottest button for the
region. Since all the participants here today are people
that shape the electronic industries, we must be aware of
the seriousness of the situation now that the sleeping
giant, U.S.A., has been awaken to this major imbalance.
When an A/P electronic company builds a new factory to
expand his production for sales in U.S.A., has the
management thought of using as much U.S. equipment and
material? Most individuel considers it somebody else, or
the government’s responsibility to find a mean to solve
this imbalance. Government, of course, has little
jurisdiction over individual company’s decision. The

issue is =0 big now that all of us present here, as
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leaders in our fields, must take personal interests in
remeding such macroscopic issue at microscopic level if
protectionism feeling in the U.8., is to be reduced so .

that confrontation can be avoided.

U.S. companies, subsidaries of U.S. companies in A/P,
must be much more active in supporting the A/P region and
take up an active and aggressive role in pursuing
business. U.S.A. has aslways been a resource rich country
and very self-sufficienpt. The U.S. domwestic market has
always taken a higher priority than international market.
Most U.S. companies therefore have never really developed
the "EXPORT OR STARVE" mentality that propells the A/P
companies forward in the struggle for survival. The hugh
deficit finally awakes the U.S. survival instincts. It .
is fortunate that more and more U.S. companies now
recognise they must have world-class organization and
infrastructure outside U.S.A. to service customers to
become strong glebal players. They are doing something
about it so that American products, or products with
optimized American and Asian content can be sold. It is
clear that A/P success is influencing the U.S. corporate
culture. I hope more and more American companies will
rise to this challenge as God only helps those who help

thenselves.
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10

MARKET ACCESS -~ THE NEW BATTLE CRY FROM AND AGAINST A/P
NIC.
In the face of increasing trade pressure from U.S8.4 on
A/P, the 4 dragons have to find other market to export to
rather than depending on export to U.S.A. as major means
of growth. The trade imbalance with Japan will become
hotly debated topic at government level. We look forward
io Japan performing their role of super economic power
and make their market more accessible to A/P electronics_
products. In many cases A/P countries are making
electronic products that are similar or same as Japan and
. can be sold in the Japan market. <Considering the high
yen exchange rate, surely a win-win situation can exist

for both parties,.

For many years, both Korea and Taiwan have been
protecting the development of the local market, while at
the same time focusing on export. This practice has been
increasing under attack from U.S. We must recognise that
the U.S. is now insisting on FAIR trade, rather than free
trade, It is fortunately most of the electronic
industries have passed the infancy stage and as teenagers
we should have the confidence to be on our own two feet.

. This will help towards avoiding trade sanctions.
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b) Protection of Intellectual Property and Patents Rights.
Since a speaker from the United States Departmwent of
Commerce is to apeak on this, I would not elaborate on
this. Suffice to say one of the reason that design
ability in A/P was not well developed because most
companies want to manufacture what others have designed.

Copying is wide-spread in the past.

The trend in the future has to move towards reverse

engineering and original design, respecting others patent

right through licensing. The final outcome may be more
beneficial to A/P in the long run -~ the creation of new .
products coupled with manufacturing strength, opening up

more opportunity.

The A/P electronic industry in the 90’s will, therefore,
be different from that of the 80's. The future is atill
full of opportunities with our newly found strength, but
we must be willing to be compatible and cooperative with
the world, utilizing the win-win mentality from our deep

rooted Chinese culture.

T X X X ¥ ¥ X X K X
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The Development of the Electronics
. Industry in the Republic of China

Ladies and gentlemen:

It is a great pleasure and honor for me to be invited
to speak at the Conference sponsored by the prestigious
Dataquest Company. "

The electronics industry in Taiwan originally belonged
to the Taiwan Electric Appliance Manufacturers Associaticn
including consumer electronics, industrial electronics,
telecommunications electronics, and electronics comgonents.
After incorporating the information electronics, the electric
appliance industry has greatly increased its production and
export value.

In 1981 the ROC Nationwide Economic Conference included
the information and electronics industry in the ROC strategic
industries which have enjoyed the government's incentives,
Specifically, the incentives are applicable to the six cate-
gories of products, namely, consumer electronics, industrial
electronics, telecommunications, computer systems, information
software, and electronics components and materials,

The development of the electronics industry in Taiwan
dates back to 1961 when Tatung Company began to import parts
and components to assemble transistor radios. Since then
the industry has made outstanding achievements, eventually
positioning itself as ROC's No. 1 foreign exchange earner
since 1984,

. The primary products at the four developing phases of
the ROC electronics industry are as follows:
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At the first phase in 1960's, we assembled radios, B/W
TVs, telephone sets, mechanic switchboards, semiconductors,

etc. .

At the second phase in 1970's, we made electronic
matches, electronic switchboards, color TVs, calculators,
electronic capacitors, electronic transtformers, etc.

At the third phase in the first half of 1980's, we
produced video cassette recorders, microwave ocovens, com-
puters and computer peripherals, tuners, magnet heads, etc.

At the fourth phase since mid-1980's, we have success-
fully designed digital TVs, digital sound equipment, 16/32
bit computers, medium- and high- resoluticn picture tubes,
and the like.

The fast growth of the ROC electronic industry can be
attributed to three significant factors: . .

The first has been the vision and hard work of ROC
entrepreneurs in the private sector. Tatung Company took the
initiative in producing transistor radios, B/W 1Vs, color
TVs, telephone sets, video cassette recorders, picture tubes,
tuners, computer and computer peripherals, microwave ovens,
etc, Tatung's success in developing those products have made
a remarkable contribution to the prosperity of the electronics
industry in the ROC. 1In addition, the active involvement of
other 3000 manufacturing members of the Electric Appliance
Industry Association has played an important role in the
electronic industry.

Secondly, the RCC government has implemented a number
of important measures to inspire the development of the
electronics industry.

In 1966 Kaohsiung Export Processing Zone was established
to induce the investment of foreigners.
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In 1975 The Electronics Research and Service Organization
{ERSO) of the Industrial Technology Research Institute (ITRI)
was formed to concentrate its efforts on the R&D of IC and
computer-related products. When a product is successfully
designed, the ITRI will transfer the achievement to the

private enterprise for production.

In 1980 the governmeﬁt founded the Hsinchu Science-based
Industrial Park, with a mission to upgrade the standards of
high technology. At present it has 66 manufacturers, with a
total workforce of more than eight thousand. The production
value for 1986 amounted to US$450 million. Compared with
US$3.6 million in production value for 1980, it increased 150
times. According to the "10-Year Project for Developing the
Industrial Park"” drawn up by the National Science Association
of the Executive Yuan, there will be 200 manufacturers in 1997,
with US$215 billion in annual revenues, which is estimated
to be 10% of the naticnwide revenues. Meanwhile, the R&D
spending will account for 27% of the total national R&D
spending in 1997,

As I have indicated, the Nationwide Economic Conference
in 1981 resolved to best the electronics industry as one
of strategic industries, of which the manufacturers have
received the government's incentives.

To promote the two-way trade, investment, and technological
cooperation in electronics products between the United States
and the Republic of China, the Taiwan Electric Appliance
Manufacturers' Association signed a cooperative agreement with
U.S. Electronics Industry Association in 1986, In addition,
the Association has appreoached the U.K. economic authorities
concerned for getting more export guotas to the U.K,

The third factor which has expedited the development of
the electronics industry in Taiwan is that many renowned
foreign corporations have invested in erecting factories to
build high-tech products for exporting worldwide.
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In 1964 U.S. General Instruments Corporation founded
the Taiwan electronic¢s Company, the name of which has been .
changed as the Taiwan General Instruments Company. The
Company produces television components for exports. And the
RCA, Zenith, AQC, Motorola, TDK, Philips and the like have
come to set up plants for manufacturing electronics
components for sale at home and abroad. The trend has
contributed much to the rapid growth of the electronics
industry in Taiwan.

The electronics products have played an increasingly
significant role in the manufacturing industry in Taiwan.
The electronics products accounted for 11.2% of the total
production value of the manufacturing industry in 1988,
compared with 8.9% in 1980.

Meanwhile, the exports of the electronics industry have
increased over the yvears. The exporting value of the .
electronics products represented 18.76% of the ROC total
exporting value in the first eight months of 1937, compared
with 16.92% in 1983, However, the sale to the United States
has decreased over the years. The exports of the electronics
products to the U.S. accounted for 49% of the ROC teotal
exports in the first eight months of 1987, compared with
60.6% in 1983.

During the past three years, The United States has been
the ROC's No. 1 importer of its electronics products, and
Japan, next only to Hong Kong, has been the third. However,
over the past three years Japan has been No. 1 supplier of
its electronics products to the RCC; the U.S. has been the
second and Singapore, coming before Hong Kong, has been the
third,
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. To promote the competitiveness of the ROC's electronics
products in the world market in the years ahead, both the
government and the private sector have to step up their
efforts at the following areas:

* To expedite a combinpation of computer and communicaticn,
leading to the nationwide integrated system of digital net.

* To set up large-size factories for manufacturing essential
electronics parts and components.

* To develop semiconductor-related parts and components, as
well as complete technology in specially applied IC and VLSI.

* To develop materials industry.
. * To form an interdisciplinary approaéh information center,.
* To establish testing and quality standards.
* To strengthen the development of hardware and scoftware.

* To step up efforts at automation, systems, diversification,
high value-added, and the like.

Thank you,.
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TELECOMMUNICATIONS--THE EMERGING MARKET IN ASIA

P. June Min
Senior Managing birector
R&D and Business Development Group
GoldStar Company, Ltd.

Dr. Min is Senior Managing Director of the R&D and Business Development
Group, Computer and Communications Sector, at GoldStar Company, Ltd.
Previously, he was Senior Managing Director for Communications Systems,
Semiconductors, and Computer Systems at GoldStar Semiconductor, Ltd.
Before that, he was Executive Director of Information and Communication
Systems at GoldStar Tele-Electric Co. Before joining Goldstar, Dr. Min
was Program Manager, Office Systems Products, at Xerox Corporation and
Senior Manager of the Service Support System at IBM Corporation. He has
also worked as a researcher for the Information Systems Lab and Remote
Sensing Lab at Purdue University and as an Engineering Manager at Tong
Young Electric Company of Korea. Dr. Min holds a B.S.E.E. degree from
Yonsei Oniversity of Korea and an M.S.E.E. degree and a Ph.D. in Computer
Science from Purdue University. He received five IBM Contribution Awards,

. is the author of numerous technical publications, and has taught computer
science and engineering at IBM and at various universities.
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WORLDWIDE MFG STATUS IN 1986
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THE PROGRESS OF TELECOM.

PROGRESS STAGE
1. DEMAND FOR BASIC SERVICES TO BE SATISFIED E
G

+ ELIMINATING THE TELEPHONE SUBCRIPTION WATING LIST

2. THE DEVELOPMENT OF THE TELECOM. INFRASTRUCTURE
+ "BACK-BONE™ TRANSMISSION SYSTEM TO EXTEND SEFVICE 10

1
A REMQTE AREA
3. THE NEED FOR IMPROVING THE QUALITY OF SERVICE IN THE E

NATIONAL RETWORKS . GO
« DIGITALIZATION OF THE TELECOM. NETWORKS . !

* SINGLE NETWORK TO HANDLE YOICE AND TELEX/DATA NETWORK
FOR MESSAGE AND DATA TRANSMISSION
4 THE IMPLEMENTATION OF THE NETWORK cYOLUTION TO ISON
« DEMANDS FOR VARIOUS VOICE AND MON-VOICEL SERVICES
*REMARK | GROUP ! \G1 ) TEXPORT > IMPORT EXCESSIVELY
GROGP [ (GO} ; OYERPASSING THE IMPORT STAGE
GROUP 3 (GO } : THE PCOR EXPORT POWER

Gl

8

| THE SITUATION OF THE ASIAN TELECO:. IRDUSTRY @

-LONG TERM TELECOM, PROGRAM AS A PART QOF THE
NATIONAL ECONOMIC DEVELOPMENT PLAN,

1. A LONG INTEGRATED PROJECT
» JOINT VENTURE
* TECHNOLOGY TRANSFER PROGRAM

2. R&D ACTIVITIES ‘
* BUILD-UP THE CAPABILITY FOR ABSORPTION OF NEW AND

HIGHLY CHANGING TECHNOLOGY
+ REDUCTION THE HEAVY DEPENDENCE OF THE NATIONAL

COMMUNICATIONS ON THE FOREIGN MARKET FOR THE
TELECOM. EQUIPMENT AND MATERIALS

3. COMMUNICATION STANDARD
+ COMMUNICATION NETWORKS TO ACCOMODATE THE
STANDARD RECOMMENDATIONS SUCH AS CCITT TO KEEP
IN DEPENDENCE OF EQUIPMENT AND MATERIALS
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TELECOM. MARKET. IN KOREA
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~THE TELECOM. PROGRESS DURING THE RECENT YEARS INKOREA
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“BACK-BONE" TRANSMISSION 18.8% | 5L1%
» BUDGET (BILLION WON) 1,752 | 2.491
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32-BIT PC OPENS A NEW ERA IN ASIA

Stan Shih
President
Multitech Industrial Corp.

Mr. Shih is President of Multitech Industrial <Corp., a large Taiwan
computer company. Multitech 1is part of the MSC Group, which includes
Sertek International Inc,, Continental Systems 1Inc., Multiventure
Investments Inc,, The Third Wave Publishing Corp., Sertek Labs Inc., and
Acer Corporation, Prior to joining Multitech, Mr, Shih was Vice President
of OQualitron Industrial Corp., where he was involved in the development of
a wide range of calculators and design of the first pen watch. Earlier,
he was Deputy Director of Onitron Industrial Corp., where he designed,
developed, and commercialized Taiwan's first desktop calculator. Mr. Shih
received B.S.E.E. and M.S.E.E. degrees from the National <Chiaoc Tong
University. In 1983, the International Jaycees named him one of the 10
most outstanding young persons in the world, based on his contributions to
computer technology in Taiwan.

Datagquest Incorporated
ASIAN SEMICONDUCTOR AND ELECTRONICS TECHNOLOGY SERVICE
December 7, 19387

. Taipei, Taiwan, ROC

1280 Ridder Park Drive, San Jose, CA 95131-2398, (408) 971-9000 Telex 171973 Fax (408) 971-9003



32-BIT PC
OPENS A NEW ERA
IN ASIA

Stan Shih
President

Multitech industrial Corp.

. PC EVOLUTION IN ASIA
Processor 8-bit 8/16-bit 16-bit 32-bit
Technology 6502 8088 80286 80386
PC Product APPLE (I PC/XT PC/AT 386/AT
Company APPLE IBM IBM COMPAQ
Date Introduced 1978 1981 1984 1986
1st Asia Follower 1982 1984 1985 1986
Time Lag (year) 4 3 1 0
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TRADITIONAL STRATEGY OF ASIAN PC ()
MAKERS

* Follows the market leader
+ Follows the de facto standard
e Provide best price competition

e OEM oriented marketing

With 6 years’ development Asian PC makers have .
grown to become leading technology competitors
and product providers in the worldwide PC market.

Late Early - a Market

Follower Follower Leader

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



KEY SUCCESS FACTORS IN THE
EVOLUTION

+ Accumulated experiences of well-trained engineers

* Frequent communications with leading technology
sources — Silicon Valley

- Short geographic distance
- Native Asian engineers

* Open technology transfer from USA

- ASIC

- Software

- Design Tool
- And more

STRATEGIC MODEL FOR EVOLUTION

Well set-up Cost Price/Performance Value
-standard * leader ™ leader * leader

[ i

¥
New product opportunity
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SO, WHAT IS THE FUTURE
FOR ASIAN PC MAKERS?

FUTURE EVOLUTION FOR 32-BIT PC

: 1
ol 5O

0S/2

O
O
:

DOS

32-bit ' Work- ' Multiuser’ Mini/Super 2
PC Station Micro Computer

Hardware
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THE NEW AREA FOR ASIAN
COMPUTER MAKER

- Workstation —

- Multiuser micro Traditioral minicomputer
- Minicomputer system market

- Supercomputer

e UNIX OS

s New hardware: ambiguous standard

¢ 32-bit microprocessor

® ASIAN COMPUTER MAKER TO ENTER
MINICOMPUTER BUSINESS :

THE STRENGTH

» Cost effective engineering

» Fiexible/low cost manufacturing

+ Affordable technology

» Close link-up with leading technoiogy source

+ Emerging product standard
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ASIAN COMPUTER MAKER TO ENTER ®
MINICOMPUTER BUSINESS:

THE CHALLENGE

e Lack of set-up to support high end products
¢ Need to upgrade the software capability
* Need to overcome the poor imagé in system market

* Need to provide connectivity solution

THE MINICOMPUTER MARKET

* A totally different arena with PC business

» Not all PC {even 32-bit PC) makers are well equipped for
this business
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WHAT IS THE SOLUTION?
Short term: OEM

» Create OEM relationship with leading companies

- Sub-contracting

- QEM black box supplying
- Joint projects with OEMs
- Shorten the learning curve

WHAT IS THE SOLUTION?

Mid-term: Get ready for the future

* Improve technology depth and width
- migrate from PC growth path

DOS PC ——e 0S/2 PC
—p UNIX workstation
—— UNIX multiuser

* Set up total system know-how

- Simple CPU speed upgrading—e System Architecture upgrading
- Connectivity: computer and communications
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WHAT IS THE SOLUTION?

Long term: Strategic alliance with

* Software house for system and application software

» Technology/know-how source for new technology
injection

+ ASIC house for upstream integration

» Third party VAR for add-on hardware and software

CONCLUSION:

32-bit PC opens tremendous opportunity for Asian computer
makers in the high end product market

—p= A total system challenge, not a traditional box business
* More R&D efforts
* More marketing efforts
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TWENTY YEARS EXPERIENCE IN ASIA

Antony Watts
Director of Strategic Planning--Asia Pacific
5GS Semiconductor (Pte) Ltd.

Mr., Watts is Director of Strategic Planning--Asia Pacific for 8GS
Semiconductor, In this capacity, he is responsible for strategy and
planning, including business planning and partnership development. For
the last six years, he has worked in both product and strategic marketing
in the BAsia/Pacific area. Prior to moving to SGS in Asia, Mr., Watts held
a variety of positions at SGS in the United Kingdom and at the company's
headguarters in Milan, Italy. These have included product marketing,
publicity, and microprocessor marketing. Mr. Watts graduated from Kings
College in London and did research in Solid«State Physics at Kings College
and Oxford University.
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20 YEARS EXPERIENCE IN ASIA PACIFIC

1. The first industrial .revelutfon (reated modern  industrial
socleties by bharnessing and putting to the service of man huge
amounts of mechanical energy, mainly obtained from fossil fuels -
coal and oil.

. The second Industrial revolution - the electronfcs one - s
giving birth to a knowledge society by accummuiating and putting
to the service of mankind an endless amount of information. It is
multiplying the inte}lectual ability of man and, even 1f we don't
yet know how to penfact it, is opaning up areas of artificial
intelligence which will change entirely the world we know,

3 This Industerial raevolution {s accelerating today. It is a
revolution based on technology (semiconductars) and creativity.
It has 1t's own values entirely different from those of the 1st
revolution and often dtfficult to grasp, for example tdeas rather
than physical capacity. Is an idea free, or must 1t ba paild for?

+ Semiconductor devices were {nvented (or is it discovered) in
1948, These first transistors, made of germanium and later
stiicon, gradually replaced elactron tubes in most applications,
In 1868, Just 10 years later, came the next step forward - the
. intagratad circuit. The problem of bullding complex systems - was
effactively solved, now it was the age not of "How 20 build the
systam” but "What system to build", it was the conception of the
age of knowledge,

» The production of semiconductors and the availability of this
technology to a nation or society has roesulted {in dramatic
changes, It has also resulted in a new crop of "have's' and "have
nots®. Socifeties changed in ways which would have baen
unthinkable 40 years ago {communicattons, entertatnmentg,
computing).

. The benefit of the semiconductor was accelerated by the dramatic
cost reductions achieved,

. The electron tube cost 1% in the 50's and was
replaced by. s transistor c¢osting 10 cents,

+ A modern IC with 100K to 1M transistors can cost
as low as 55, This means & transistor at a
basement sale price of 0,005 cents.

. Overall a function cost reduction of 20,000 times in 20 years,
and the [C's operate 1 miilion times faster.
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: To match this performance the automobile industry would have to .
' sall cars at 2%, and Concorde supersonic plane, would be
competitive 1f 1t carried 2 million people and flew at 30
million km/hour!

. No wender then that the semiconductor industry is controlling
the innovation and progress of the whole electronic industry, nc
wonder either that companies -and even countries regard the
tachnology as of strategic importance. The prize for the winner
who dominates the industry 1s control of the Electronics
Industry which {s a market ten to fifteen times larger than
semiconductors alone, This winner could also control the overall
standards of modern industrial society., Japan understands this
and USA 1s working up to it now, Europe lost this race, but 1s
starting to fight back.

. SGS-THOMSON synthesises this concept as:

. "No advanced 1industrial soctety can exist without controlled
accass to an advanced electroni¢ industry which in turn cannot
exist without controlled access to an advancad semiconductor
{ndustry”,

. This 1s our migsion in the countries In which we operate.

ASIA PACIFIC

2. Turning to Asia Pacific¢, $SGS-Fairchild (as we were then) took a
very early decision to move out of Europa, Along with a few
other pianeers, we saw that the countries of the Region were
developing political stabflity and a dynamic approach to growth
for their people. In turn the expectations of salaries were very
Tow, but o0 was the local technical expertise.

" We started in Singapore with our assembly factory 1{n 1969
following a decade of impressive growth in the industry in which
wa had already taken European national motivations into account
and opened factories in France, UK, Germany and Sweden (only
France remains today).

. The motivation for choosing Singapore at this time was the need
for low labour cost, Singapore unemployment was rising to 10X
and swelling with frash school leavers from the post war baby

boom.
‘ The Singapore government recognised the need to move from being
an entrepot port to an industrialised nation and offered .

strategic location, political stability and financial incentive,
Through a continuous program of training and investment we have
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. saen this plant rise from manufacturing epoxy transistors at 1
to 3m/mth up to complex IC's at over 30m/mth, The plant now
manufactures ovar 500 product lines in a ¢lean room environment.

. Just & few examples of its achievements since 1980, Productivity
in DIP14 has risen 840X. Automation has allowed an operator who
could bond 80 pcs/hr to now Supervise robots producing 4000
pcs/br. The ratio of engineers to operators has moved from 40/1
up to 15/1 and the plant cycle time has been cut from 24 to 6
days, less than twice the theoretical process time,

‘ In addition to this successful partnership SGS has established &
simitar plant in Malaysia gtving us a total AP annual production
capacity of 1.2B4114on units and a sacond location in Singapore,
8 5" wafer fab for epitaxial power transistors and power linear
[Cs with a capacity of over 500k wafer/year. A total {investment
of over 165M$.

. In the period 1970 - 1987, the two Asia Pacific gplants were

?1ven huge amounts of technology. We made great afforts to train

ocal engineers and managers, transfering both management skills

and  'brain power', In return we got low labour ¢ost

manufacturing, The balance was forming even in the early period

between the benafits enjoyed by the Astfan opeople and the

benefits to our company. It was not however, clear at this time

. whather 1t was an aqual balance... as I shall discugs later...

sufficient to say now that 1t seemed & good 1dea at the time to

use® Tow labour cost in Asia to balance R&D or creativity costs

in Europe. It appeared to satisfy the aspirations of both
peoples.

- 1980 dJs a refarence year for SGS, and to a cartain extent for
the industry as a whole, It was a year of important changes. The
most significant for us was the emeérgence of the socio-poiitical
situation in Europe, especially our base in Italy, from the dark
ages when profit was a sin and productivity was 2 bad word among
the majority of workers, On the world scane it was bacoming
clear that the Japanese strategy of manufacturing dominance was
being affective, certainly they were winning a larger and larger
sh:;? of the USA market - they already dominated their own and
st do.

. SGS set ourselves a new mission with new objectives - Economic,
Technological and Social,

. "To be a broadrange semiconductor manufacturer with contrel of
technolggigs needed for LSI, operating on a multinatTonal basis
and aiming to be a stable memper of the top group of world
suppliers within a decade".
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. The Economic s a global objective (ie profit), the
Technological 1{s an objective mostly coming from the west, in
our case Europe, but partly USA; the Soctal objective appltfes
globally but has, [ feel, a special relevance in Asia,

It says "we want %to contribute .. share,.. social and technical
development 4n every country where we operate.” We aim for high
quality of employment and generation of wealith for the Company,
the employees and the country.

LI}

v In the period 1980 to today, both our sales and our
manufacturing have thrived on these objectives in Asia.

. Our Asta Pacific SGS sales have risen from 10.5M8 in 1980 to
100MS this year. Sinca we have now combined with Thomson, our
SGS-Thomson sales and market penetration in Asta Pacific has
gon; from 21M$, 1.9% in 1382 up to a forecast of 148M3, 5,1% for
1987. .

WORLD TRADE

3, But -to get back to the {ssues of balance and benefit which ! .
want to ook at, let me recount an article that was in the
Opinion page of the Herald Tribune for November 9th 1987.

. Forty years ago, the industrial "west" was trading freely wtth
the , mainly agricultural, Rest-of-World, The West believed that
the work ethic they had and the productivity achieved was near
the best that man could achieve, Free trade was the norm, and it
favoured everyone for {t clearly expanded the whole world
economy and helped everyonae to upgrade their structure,

. ‘Country A, for example Europe or USA, was making machinery and
cars, then radioc and TV and ather consumer products. Countiry 8,
for example Asia or Japan, was making textiles and the ROW made
nothing, Progress was easy, Country A could move up to
computers, B8 to cars and C could take over textiles. All would
benefi{t and free trade would benefit aill.

. 0f course, in this process there ts the underlying implication
that Know-How to make the next generation is passing down the
chain, either by free handout, licence or piracy, to enable B
and C progress, while A is relying on its citizens creating more
and1 moving {nto new manufacturing industries the others can't
aspire to.
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. . But a few factors upset this symbiosis,

« tha accelerating pace of progress which makes
RA0 costs in A rise faster and faster and
which are not opaid for by 8 & C efther by
Vicence/royaTty, consumption of goods or other
means.

-~ productivity 1in B, and maybe L, rises to more
than A as they concentrate on manufacturing
science and exercise, in the case of Japan, a
national strategy of dominance.

- maybe other factors, for example the confucian
ethic of hard work, diligence, education has
been quoted.

s The result of this upset which seems to fit the current state of
our industry 1s that B overtakes A in manufacturing - cers,
computers, TV etc., C continues to make textiles and A ends wup
making nothing - for exampie USA in TV/VCR.

. When this 1s sean to happen, our democratically alected friends
the politictans {mmediataly look for platforms on which to take
. a stand. Trade barriers are the first, "Japan has cultural and
structural barriers that prevent USA penetration”, says USA. "We
don't" says Japan, Taiwan and Korea, fearing an attack on their
exchange rates, make an effort to remove import duties and
restrictions. The overall effect is small.

R An attack {s made on the Yen/$ exchanga rate - Oh how [ wish [
had bought Yen at 257 so 1 could now sell at 134,,. But stil)
the effect §s small, USA consumers sti)l want to buy YCR's and
these are not mada in YSA.

. No, the {ssues underlying the imbalance of the Electronics
[ndustry and therefore the semiconductor market are

- manufacturing scienca, and productivity

- Strategic market dominance, and early product 1ife
protection

- imbalance of contributfon for new creativity, or ltack
of payment for ideas.

) This last point s a hot subject. Most major companies today are

looking over thelr portfolio of patents and checking which

. competitor 1is using the idea without a licence. Many, very
expensive - 100's of millions of dollar - claims are now in the

pipeline or being settied. Countrias have been forced to enact
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new Jaws to protact “intellectual property rights® including .
patents, copyright, ¢chip layout, microcode etc.

. The result 1s that the west will protect what they have -
designs, creativity, technology (especially process and CAD}.
Protection 135 idnevitable unlass a path of socio-economic
partnership ts taken,

¥ If there is partnership, it is not sufficient to balance
creativity, design, 1{deas on one side and productivity on the
other, Simplistically you might say this benefits the West by
having Tow cost products - in reality the West loses by gtving
freely 1its newest ideas and gaining only unemployment. The ROW
may ¢latm that ideas are free, or free to be taken, or that they
themselves are still unequal since their GNP/Capita is lower,
but actually they are rewardad more by the phenomenal growth and
development of their countries, leaving the West with a growing
fealing of frustration and atner social reactions.

PARTNERSHIP

4. S0 to come back to SGS-Thomsen, we believe that fewar and fewer
large corporations will share the semiconductor {industry and
that they will form closer coaoperative links to users. .

. This is brought about for two reasons, first the maturity of the
industry and second the increasing lavel of competive edge
need?d to succeed, aft a systems level rather than 2 circuit
level,

With a trend torwards:

o giving EontroIled access to tachnology, at a
cost, to enable partners to better compete,

0 extending partnerships for a positive
contribution to prograss in profit, share or
leadership in advance and new systems,

v The target 15 clear, We are in the business in this age of
knowledge to properly market our creative skills, tools,
processes In exchange for new creativity and new market share,
We want to profit from using technology to achieve goals for
ourselives and our partners,

u This means results in real economic benefits in a wide sanse for
both partners, with no one dominating the other by strategic¢ or
national policies of buying market share. .

» This means partnerships where the contribution is balanced in
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l system, technology of manufacturing and/or sales. It does not
mean a simple transfer of tachnology.

This maens satisfying the aspirations of people, companies and
countries 1in an on-going way, It does not mean discontent and

enmity,

Partnership ts our European approach to share progress.
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CATCHING THE ASIAN ELECTRONIC WAVE

Dataquest Conference James T. Healy
December 7, 1987 Sr. Vice President
Taipai, Taiwan LTX Corporation

Trillium Division
Good afternoon ladies and gentiemen.

H A Y
Two things Americans are known for are: marketing and innovation. Americans, at least in
recent years, have not been known for their manufacturing expertise. In a 1984 ballad, Bob
Dylan, a famous American poet wrote,
"When it costs too much to build at home
You just build it cheaper someplace else."

Last week at a speach at De Anza College in California Andy Grove, the President of Intel, said,
"Manufacturing abroad is causing terrible long term damage to our economy." But he stopped
short of saying that eventually he would bring Intel's plants back to the USA.

Recently, Andy Rooney of the American television show "60 Minutes” said, "! find | am
disappointed in my country. | think we sell things better than we make them.”

in the 1960's, Chicago was the thriving center of the consumer electronic industry. Today, the
American consumer electronics industry has become nearly extinct. There is not a single
American company which manufactures a videocassette recorder or compact disk. Foreign
competition in the U.S. is very evident in other industries, such as ship building, steel,
automobiles, textiles, shoes, and especially semiconductors.

As for innovation, America has given the world many inventions but has not done a good job of
balancing innovation with manufacturing. The DRAM market will top $2 billen this year and
Intel, who introduced the DRAM to the world and once enjoyed 100% market share, has zero
share today. {ronically, Intel plans 1o reenter the DRAM market by reselling DRAM's made by
Korea's Samsung Electronics.

The philosophy of building it cheaper someplace else is one of the factors that has led to the
emergence of the Four Tigers: Korea, Taiwan, Singapore and Hong Kong. | find the Four Tigers a
positive reference, and an apt description of the tenacity and strength of these nations.

THE FOUR TIGERS

The Four Tigers are seen by Americans as being in the front ranks of the global economic

powers. Their average annual economic growth rates in most cases approach 10%. Collectively,

the Four Tigers together with the Pacific Rim countries of Japan and Thailand, have surpassed

every other region in the world in economic performance. The engine of their growth is world

trade, and much of the fuel for this engine is the gigantic open domestic market of the United
. States. On the other hand, the Pacific Rim markets are looking more and more attractive to
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American companies. Many companies are mapping out their strategies for moving decisively
into the Pacific Rim markets, not just for the next few years, but for the next few decades.

For example, we at LTX have sales and support centers for our equipment in Singapore, Taiwan
and Korea as well as Japan. Some of these centers are not economically justitied, if based on the
short term business alone, but are our way of saying to our current and potential Asian
customers that we are here for the long term.

Americans for the most part have been unused 1o or uninterested in learning the intricacies of
foreign languages and cultures. That is changing. U.S. imports continue to rise and our trade
deficit is enormous, but with the slide of the dollar, the global industrial battle is now being
fought on more even terms. Plans to increase American exports are progressing. Apple has a
computer that programs in the Japanese language. Both General Motors and Ford are designing
cars for export to the Japanese market, if you can believe that. It is like taking tea to China.

We Americans are finding ourselves compelled by foreign competition to change our attitudes.
High technology will sell itself no doubt, but the Pacific Rim countries are demanding more of
our intellectual and cultural resources than ever before.

AMERI Fl TIN -
American business leaders of today, like our political leaders over the past 70 years, have
already grasped the extraordinary opportunity and significance of America's role in the Pacific
Rim. Even before the 1811 Revolution in China, led by Sun Yat-sen, American Pacific presence
had been accepted as a beneficial phenomenon. .

In 1806, President Theodore Roosevelt became the first American to be awarded the Nobel Peace
Prize for acting as the intermediary in the peaceful conclusion of the Russo-Japanese War. In
fact, it was American-originated ideas of democracy, national independance and popular weltare
that inspired Sun Yat-sen to lead the Republican revolution that overthrew the Qing regime. He
had learned many of these ideas at a mission school in HMawaii.

Historically, America has at least attempted to act in the nobie traditions of national idealism.
Even the difficult experience of the Vietnam War had unanticipated benefits. It bought time for
much of the region, especially the ASEAN countries, to build up their economies and societies
while the Communist Forces were kept busy.

As for the American business leaders, their investment today in the Four Tigers, not to mention
the two way trade volume with these countries as well as Japan and even the China mainland,
reflects the acknowledgement that relatively cheap labor alone is no longer the attracting force.
As the smallar American companies sense the marketing opportunity of the Pacific Rim, those
with flexibility, originality of ideas, and energy to move quickly will do so, quickly.

The growth of the the semiconductor industry worldwide is a good example. Pegging the dollar at
the January 1987 value, then Europe and Japan's real growth was about 2% each. The United
States grew by 20% while the Rest of the World, specifically the Four Tigers, grew by a
phenomenai 68%. The issue of currency and location of factories are indicative of just how
global the semiconductor industry has become and just how interconnected we all are.
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PROTECTIONISM

Unfortunately, a war is looming on the horizon. Not a war of guns, but an economic war which
could, in some respects, be a more tragic way of undermining the growing strength of the Pacific
Rim community than a real war., American Semiconductor companies believe they cannot
compete with governments, especially the Japanese Government. The U. S. government sees it as
a national issue, with implications for the national defense and economy. Hence, the decision of
the United States government to disallow the purchase of Fairchild by Fujitsu.

About a year ago, an historic semiconductor trade pact between the U.8. and Japan was signed.
Apparently, the Japanese did not live up to their side of the bargan, forcing the U.S. to impose
trade sanctions. But the results are not promising. The U. S. semiconductor manufacturers still
feel the Japanese are manipulating prices and supplies by centrally controlling semiconductor
production. In addition, U. S. companies still have a very low share of the Japanese marketplace.
We all need to reflect on this.

Recently, in a speech in San Francisco, the Assistant Treasury Secretary, David Mulford,
referred 1o tigers as a shrinking population. He said, "To survive, tigers must adapt and
adaptation will require cooperation, not predatory behavior.” What Secretary Mulford
specifically wants is for the Four Tigers to revalue their currency. He went on to say that
policies which promote overvalued exchange rates play a central role in the recent rise of the
Four Tigers as trading powers.

. In the opinion of journalist David Aikman, it is not the exchange rates, but the controls imposed
by governments on capital flow, that distorts things. It is also high tariffs, subsidies and other
government controls that kowtow to domestic political interests, while reducing the living

standards of the working public, that upsets the U. S. and leads to protectionism.

Punitive trade discrimination, or protectionism, as a response to a trade imbalance tends to
spread the disease rather than cure it. Protectionist measures have a tendency to multiply and
encompass other countries far beyond the circle of couniries at which they were originally
aimed, and would certainly include Europe. A worldwide trade war could also be devastating to
the Four Tigers.

in fact, it is not the overvalued exchange rates but the policies of the Four Tigers that give their
citizens incentives to work, save and invest, that are the main cause of the rise of the newly
industrializing countries as trading partners of the U.S. and other countries. This policy,
incidently, is called capitalism, and the Four Tigers are practicing it. it would be foolish for the
U.S. to attempt to sanction those who are prospering by practicing what the U.S. preaches: free
trade and economic liberty. Yet it is incumbent upon the Four Tigers to insure the trade is fair.

On the other hand, the Japanese, just like France and Germany, are masters at enjoying the open
markets of the U.S. while sheltering their own. They are the serious offenders. It was on this day
in 1941 that Admiral Yamamoto said to the ship's captian, "l think we have awakened a sleeping
giant ' He had. We responded. It was less than 30 years ago that the Russians put a satelite into
oribit. In response we Americans walked on the moon.
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We can and will rise to the occasion. We view the trade imbalance as a chrisis somewhere .
between the bombing of Pearl Harbor and Sputnik. We will respond again but it would be better

if we could respond together. Possibly, the Four Tigers, who also suffer from restrictive
Japanese import tendencies, should join forces with the U.S. to exert pressure on Tokyo to refax

both tariff and nontariff barriers.

TH f !

In any event, it is the Four Tigers who are clearly, as this conference atests, taking
responsibility for their own future, especially in high tech. They are expanding opportunities
for producers of semiconductors, consumer electronics, and computer product markets, and they
are looking forward to a bright future of cooperation and compatability. And within the
semiconductor industry, this change is welcome because the industry is changing.

A few years ago there were two camps each with it's own unique set of marketing characteristics.
The capitives such as {BM, Honeywell, and ATT produced semiconductors for their own use,
while the merchants, like Intel, AMD and TI, produced standard products for worldwide
consumption.

Today, the massive change that is taking place is both profound and dramatic. New technology s
buffeting the industry. Sweeping adjustments are taking place in the economics of chip making.
The political forces are also changing. The customers, as pointed out in a recent Electronics
magazine article by Mr. Park and Mr. Yoon, are shifting their focus from a product orientation
1o a quality and service expectation. .

A completely different way of doing business is emerging; it is characterized by especially close
customer reiationships and high levels of service and support. The focus is changing from
market share and distribution, to market development, market creation and education. From
advertising to development of the infrastructure including the financial and technical
communities. With the advent of powerful design tools for application-specific integrated
circuits (ASIC) and other semicustom products, the design prerogative, which was firmly in the
hands of the ¢hip maker, is shifting to the system designers. Service, support, and turnaround
time are more important than the ability to turn out millions of low cost chips.

NICHE SPECIALISTS

As a result of this shift from a product mentality to a service mentality, the standard {C makers,
or merchants, are being challenged by the vertically integrated companies which inciuded all the
Japanese and Korean producers as well as companies like Philips and Siemens. To cope with the
change, the standard 1IC makers must learn to react quickly to target chips for niches, while the
vertically integrated companies must move faster in more directions if they are to beat the
nimble niche specialists.

In addition to the two classic camps of semiconductor manufacturers, “"semi-semiconductor”
houses specializing in specific niches are emerging. The design houses, of which there are many

in Taiwan, have no wafer fabrication operations and focus all their resources on design and test
for chips such as high speed A/D's, graphic subsystems, and mathematic accelerators.
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Process specialists make chips like high speed memories and logic for niche markets ont.2
microcron line. Process specialists and design houses, like Proton here in Taiwan, give the
customer exactly what they want in a very short time period.

Semicustom houses such as LS| Logic, who specialize in gate arrays, emphasize quick turn
around while others emphasize flexibility with custom and semicustom designs based on standard
cells. These custom and semicustom houses have two major challenges facing them. They must
keep their design tools abreast of the capabilities of process technology, and keep their own
process technology on the leading edge. Not easy to do and expensive.

But when it is all said and done, they all have one common objective: to ship as quickly as
possiblie the highest quality parts at the lowest possible cost. And this is where the right test
strategy is invaluable.

IMETO MARKET

in the past, the semiconductor focus was on reducing manufacturing costs. Aithough it is stili
necessary 1o keep manufacturing costs low, the focus has shifted to reducing both new silicon
debug and programming costs as well as handling costs. The longer it takes to debug a new test
program and the silicon, the greater the cost. The ASIC people are willing to devote an hour or
two 1o device and program debug. In the case of standard products, such as new microprocessor
and peripheral chips, the goals are debug limes of less than 24 hours.

Achieving these debug times requires a tester with a solid CAE interface  which uses a
. workstation to create an environment for the device designer at the tester similar to the one he

used when designing the chip. This is especially important for the new silicon compiler

generated chips, where the chips are designed direct from the customer's specification.

T-UP T

High speed automatic handler prober set-up and changeover times, on the order of two 1o five
minutes, aiso reduces the time to market figures. To accomplish this, the interface should be
self-aligning and use proximity indicators and quick release mechanisms for removing and
installing hardware. This type of interface is extremely effective on the test floor where a device
lot may consist of as little as 100 devices. If it takes 30 minutes to set up the prober, then just
4 minutes to test the 100 parts, the economics of fast changeover becomes obvious. Test floor
throughput can easily be doubled for this reason alone. This results in lower testing costs.

ENHANCED YIELD AFTER TEST

As for yield, to understand the potential cost savings it is first necessary to understand the cost
base of new devices. The three cost factors are the silicon itself, the cost of packaging, and the
cost of testing. If one can reduce tester guardbands by increasing tester accuracies, less good
silicon will be rejected, resulting in an effective reduction in the cost of the silicon. Therefore,
cost per device tested is not only a function of throughput, but of tester accuracy as well.
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If stringent tests, such as dynamic time parameters, can be performed at probe, the wafer can .
be presorted and bad die will not be packaged, effectively reducing the cost of packaging. Finally,

if all tests can be performed by the tester in a single pass through the test program, and if tester
overhead stays below about 10 percent, the real cost per device tested will be reduced
significantly.

MODULALITY AND COMPATIRILITY IN TESTER DESIGN

if a line of testers is available whereby the user can purchase the required capability needed,
with the assurance the equipment can be field upgraded at a later date with more capability, such
as test channels or pins, higher data rates, larger memeories and the like, there is no need to pay
now for capability that will not be required until sometime in the future.

Additionally, if the upgraded equipment or other models of the tester are software compatable,
then the investment in application software as well as in training and spare paris is protected.
Therefore, true modularity and software compatability are key considerations when selecting a
tester.

JTHE LTX CORPORATION

Time to market, accuracy, modularity and compatinbility are the guiding principles of the LTX
Corporation. Trillium, the digital division of LTX, has experienced high growth similar to high

growth experienced by the Four Tigers. We shipped our first LSI/VLSI test system in August of

1985. Today, in just a little over 2 years, we have passed the $100 million mark in bookings,

with shipmenis of over $80 miilion world wide. As for the Linear Division of LTX, we have
shipped over $550 million in linear test systems since 1977, and command over 40% market .
share worldwide.

We believe our success is directly linked to our customer's success. Therefore, we have a true
realization of the meaning of the the Dataquest theme: Responsibility, Opportunity and
Compatability. For us, in a word, it means Partnership.

PARTNERSHIP
Through a partnership with our customers we focus on two objectives: low cost of ownership and
low cost per device tested. Cost per device tested, as mentioned earlier, is a function of three
factors; time to market, that is, how fast you can turn around the prototype, test throughput and
yield after test. Cost of ownership, on the other hand, is a function of product reliability and
servicing costs,

The best measure of reliability is uptime, defined as the time the test system is available for
use, as distinct from scheduled and unscheduled downtime. From this measure comes a ratio of
true uptime to maximum obtainable uptime. LTX then guarantees a specific uptime, and the user
has the obligation to record all events that enter into the tester uptime performance. This
logging of activity helps eliminate disputes and becomes an invaluable source of factual operating
data.
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. THEMODEL

As part of the LTX partnership arrangement, a model, similar to the one developed by Wilhelm
Maris, of Philips Alcoma is developed to describe the cost of ownership and the cost per device
tested in terms of the user's environment. It starts with the required production rate over a
specific time period, taking into account all of the relevant parameters, including the actual cost
of the test system over the relevant period. Using the model, we compute the projected testing
costs using a specific test system. The cost of one test system may be compared to any other test
system from any manufacturer. The results are in terms of cost per good device produced during
the expected life of the equipment.

There are two other important benefits obtained from this model which help manage the decision
making process. First, in the selection of new testers, the results of the computations are
invaluable in reconciling differences between the technica!l and purchasing specialists. The
engineer may want the latest capability, while the purchasing agent is driving for the lowest
cost. Because most new lesters are so fechnically sophisticated and the capital costs are so high,
such decisions must result from a concensus. As Dr. Maris says, "Where individual personnal
preferences of those who have to make the decisions are fundamantally at odds, the cost mode! can
cast the deciding vote."

He goes on to say the second benefit is that it quickly becomes obvious it is the cost of testing
{the combination of the cost per device tested and the cost of ownership) not the initial price of
the tester, that is the only sound investment criterion.

. CONCLUSION :
In conclusion, the new reality, the wind of the rapidly increasing world competition, is blowing
across all businesses and governments. They in turn, are beginning to seriously acknowledge it.
It is a world of growing interdependencies, in which responsibility, opportunity and
compatability mean partnerships. The international corporation, in addition to considering
corporate profits and national development, must foster international partnerships, not only as
a way to progress, but as the means to survive.

it | may quote Bob Dylan again,
“The answer my friend is blowing in the wind."

Thank You.
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I cannot thiank of a more appropriate occaslon than the firsc
annual Asian Semiconductor and Electronics Taechnology Iadustry
Conference to discuss intellectual property protectlon., The
electronics industry is one of the industries moast affected by

intellectual property rights violations.

Why i9 increased protection for intellectual property
important? Existing international conventions have led to the level
of intellectual property protection that we have today. But these
conventions -- the Berne Conventid#h £87 thu Prulection of Litorsaey
aﬁd Artistic Works and the rParis Cenveuliovn for the Protesticn of
Industryal Property -~ are not sufficlient to stop the worldwide
trade losses from counterfeiting and piracy. These coaventions werse
never intended as dispute settlement or enforcement mechanisms.

This is why the United States is seeking an intellectual property
agreement in the GATT. Such an agresement would also provide

luternationally agaeed s#tandarda of intellectual property protection.
The benefits of good protection are substantial.

Importance of Intellectual Property Protection. First, we

need to recognize that information based industries are going to
dominate world trade in the future, By definition, information

industries are those where trade takes placae as information flows

across borders, rather than product flows, Examples of industries
where information flows predominate inc¢lude pharmaceuticals,
telecommunications, services (from banking to fast food), and

computer software, These industries export information,
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Trads ia information industries takes many forms -- .
manufacturers licensing agreements, royalty arrangements, including
franchising, or investment. The key ls that production takes place
in the.country to which the export is made, Payment for the
transactions is in the form ¢of fees, royaltles, or profits. Unlike
trade in products, trade in Information does not ashow up in the
trade account, Thesae payments or capital flows are lnvisibles.

Tetcr 'y Swughker, *ha wall-known Professor of Management, estimates
that in 20 years income from invisibles trade will exceed income

from product trade.

The information flows that take place to create industries in

other countries are intellectual properxty. 1In improving

intellectual property protaection, we are creating the environment so
information can flow freely. Counterfeiting and piracy are barriers
to trade in information, We need to eliminate these barriers as

quickly as possiblas,

While this is the most important reason to protaect

intellectual property, there are other reasons,

Ownership Righta., The common element of all intellectual

property rights is that the inventor, maker, or artist has exclusive
rights over the production and sale of the product or c¢reation in

quesation for a degignated period of time., This exclusivity enables

Dataquest, a company of The Dun & Bradstreet Carporation / 1290 Ridder Park Drive / San Jose. CA 95131.2308 / (408) 971-9000 / Telex 171973



. the rights holder to obtain monopoly rents for his/her product or
. creation during the period of protection. It is, ©f course, this
aspect of IPR protection which developing countries find most

difficult to accept,

Many in developing countries believe that an innovation, oncse
mada known, becomes in a sense a public good and should be freely
accessible to all. Thia assumes that the same number of new
inventions and ideas will emerge whether intellectual property is
protected or not. This i3 clearly not the case, for thae simple
reason that innovation is expensive, The development of a naw
invention may cost a firm thousands, even milliona of dollars. One

. phasmassusisal sompany ##5imatad rhatr aach commercially viable
product cost $80-$100 million over 10 years to develop and bring to
market. In order to undertake the research and development in the
first place, the firm must have some assurance that it will recoup
these expenditures through exclusive righta to the sale of the
product over a given time period. Thus a patent gives exclusive
rights for an inventicon the publi& would not otherwise have, By
rewarding inventors, it encourages them to share their inventions

with the publiec.

Similar arguments can be made for copyrights. The possibility
of reward encourages creativity in the arts, literature, music,
motion pictures, and even in the development of computar software.

I. Without the reward, a society’s creative output would be limited,
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Trademarks alsec help a firm racoup product development and
marketing expensss, A trademark can serve as a simple shorthand .
indicating quality to the consumer. Behind this symbol is the
goodwill the company may have built up in terms of reputation,
service, and valua. Misappropriaticn enables others to benefit from

& company’s reputation without having incurred the costs,

Forelgn Investment. Another reason to protect intellectual

property is its role in forelgn investment. High technology
investment needs adeguate protection for intellectual property
rights, Such investment often does not flow to countries that do

not have adequate protection.

Many, developing countries, especially in Asia, malntain
policies of welcéming forelign investment., With the decline in .
international commodity prices, these countries have sought to
increase foreign investment as a means of acquiring more capital fcox
development, creating jobs, and promoting manufactured exporta,

without raising external debt levals,
Developing countries are competing among themselves for scarce
investment dollars., In to meet the competition, countries need to

make their invostmons slimates ag atTFachive aa pasaihla.  Gnod

patent, trademark, and copyright laws, effectively enforced,
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-

contribute to the attractiveness of a country’s overall investment
climate. In the absence of such laws, or with poor enforcement
practices, a potential investor faces a substantial risk of loss
which weighs against making the investment or introducing a new

product into the hoat country.
YoM axsmpluy will help to ilawsSrate thia principle:

(1) In 1974, Argentina passed a law requiring uncompensatad
compulscry licensing of foreign trademarks within five years. In
1977, however, lt reportedly repealad the law because of rapid
disinvestment by foreign firms during that time.

(2) .Amerzican publishers have reported that they prefer to
print English-language publications fof developing countries in
Mexico, rather than in Southeast Asia, because Mexico provides goed

copyright protection.

(3) In the past faw years, a number of pharmaceutical
companles have withdrawn thelr regearch facilitiea from Canada

because of its stringent compulsory licensing requirements,

Technology Transfer, For countries which wish to encourage

technology transfar either through direct sale or investment, patent

protection is vital. The development of new technelogy requires
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long lead times and high R&D expenditures by a company. In order t:.
make these expenses worthwhile, the company nesds to be assured of a
steady stream of income from the new technology. A company will not
want to sell its most advanced products to a country where it cannot

be assured that its research-and-development investment will be

protacted.

Patent protection, like that of the othar intellectual
property rights, is net only for foreigners. A country will not be
able to encourage technological innovation among its own people

without effective patent protectien.

. There are certain direct benefits to a developing country in
having an operative p;tent‘ayatam. Such a system could provide for
technology transfer through availability of documantatibn. A patent
system gncourages early disclosure of information about the
invantion, which then becomes avallable to the public. The
documents can then be used to learn about an existing invention, so
that developing~country inventors need not waste time and resources
attempting to duplicate the efforts of others, The documents can
alsao be used to advance the state of technology in a particular

industry by serving as the basis for improvements in existing

inventions or processes,
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Moreover, patents have limits which often are not well
understood by policymake;a in developing countries. First, they
have time limits: in tha_U.S., 17 years from the date of grant; in
Europe, 20 years from the date of application, AaAfter that period,
others are free to make, use, or 9ell the patented product. They
are also limited to the invention or proceas as described in the
application. BécaUse a patent is only issued £or 2 new invention,
it does not deprive tha public vl walsting inventiens =r proraszsaes.
A patent gives exclusive rights for an invention the public would

not otherwise have,

Most inventions are improvements on existing technology,
rather than major breakthroughs in new technological fields. Thus
having a functioning patent system would not prevent developing
countries from establishing their own automobile, aercspace, or
computer industries, as some may fear., Rather, zoyalties would have
to be paid only on those specific components which are currently

under patent,

Licensing and Subcontracting., When IPR is protected,

licensing agreements can benefit the developing~countzy licensaee as
wall as the licensor, Such an agreement enablas the local
entrepreneur to bulld up sales through a product line that already
has an international reputation, while at the ocamo time learning

technical know~how and marketing skills from the licensor. Good
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intellectual proparty protection can also promote subcontracting .
relationships with foreign firms, A foreign patent- or trademark
helder who believes his R&D investment will be protected is more
likely tc seek subcontracting relationships with host ceountry firms

than one who faces a climate of inadegquate IPR protection.

Export Promotion. Most devaloping countries are concerned

with ingreasing thaelr exports, especially exports of
non-traditional, manufactured items, Such countries need to
conslder that a good IPR climataea would enhance theix reputatlons and
visibilicy as suppliers, While there is certainly an international
market for counterfeit goods, they command lower prices than the
genuine, licensed articles. A country which is known to protect IP
will be able to "move upmarkat" and ultimately increase its foreign

exchange .earnings,

Consumer Safety, Patents and trademarks also serve to protect

the consumer. Unautheorized versions of drugs may be unsafe or
ineffective. The same iz true said of agricultural chemicala. In
1978, for example, Kenya purchased a counterfeit defoliant, bearing
the trademark of a U.$. company, which had been diluted with chalk.
As a result, a significant porticn ¢of the country’s cocffee crop
yield was reduced 15 paercent, Imitation automobile and aircraft
parts are frequently cited as potentlial consumer threats in the
United States. Counterfeit products often are substandard ~- a cost
to the consumer that needs to be taken into account beyond simple

considerations of price.
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Semi Conductor Chip Protection. ¥You all know I am sure that

the designs of semiconductor chips can easily be copied at a small
Ferrantaga of the initial research and development costs necessary
to create an original chip. This counterfeiting shortens the time
thagse research costs can be recovered and discourages investment in

this technology,

In response to theas ¢oncerna, the U,8. Congress enactad the
Semiconductor Chip Protection Act of 1984, This act established 2
new form of intellectual property protection for mask works or

semiconductor chips layout design fixed in a semiconductor chip.

The Act piavidas fur a 10 yeayr torm e& protestion for criginal
mask works, measured from the earlier of thelr date of registraticn
in tho'U.s. Copyright Office, or their first commeréial exploitation
anywhere in the world, Maesk works must be regiatered within two
vears of thelr first commerclal exploitation to maintain this
protection. Also, mask works first commercially exploited on or
after July 1, 1983, were eligible for protection provided that thsy

wers registered in the U.S, Copyright Office before July 1, 198S5.

Foreign mask worka are eligible for protection'under certais
criteria, First, the owner of the mask works must be a national,
domiciliary, or sovereign authority of a foreign nation that is a

party to a treaty, that provides for the protection of a mask work
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and to which the Unitaed States 1s 2lsc a party, or a stataleass .
perscn wharever domiciled. Second, the mask work must be first
commercially exploited in the United Statas; or it must come within

the scope of a Presidential proclamation.

To encourage development of a new international system fox
mask work protection, section 914 of the Act permits the Secretary
of Commerce to extend the privilege of ¢btaining interim protection
under the Act to natidnals, damivlliarles and eovercign authesities

of foreign nations if the Secretary finds:

(1) that the foreign nation is making good faith efforts and

reasonable progress toward: .

(A) entering inte a treaty described in section

902 (a) {1){A), or

(B) enacting legislation that would be in compliance

with subparagraph (A) or (B) of section %02 (a) (2); and

(2) that the naticnals, domiciliaries, and soverelgn
authorities of the foreign nation, and persons controlled by them,
are not engaged in the misappropriation, or unauthorized

distribution or commercial exploitation of mask works:; and
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(3) thal issuing the ordes weuld promoatae the purnoses of thls
chapter and international comity with regpect to the protection of

mask works.

So far interim orders have been isgues for 18 countries; the
12 member states of the Buropean Community, Japan, Sweden,
Auastralia, Canada, Switzerland and Finland, The Secretary’s
Authority to issue these interim orders has been extended until

July 1, 1991.

Protection in Taiwan. Four years ago i led a mission of U.S.
consulténts and businessmen to Talwan to talk about better
protection for intellectual property. Much has happened since that
time. ) .

- The amended patent law extends protection to chemical and
pharmaceutical products, and tightened protection for chemical
products produced directly by the use of a patented

manufacturing process. New enforcement rules have been lssued,

—-- Copyrighted works are now protacted upeon creation even if
significantly expanded. Computer software is8 protected, the
copyright is not registered in Taiwan, Also, the duration of

copyright has been extended for many of the copyrighted works.
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- AMSLUMSLLS Ly the Tradomask kaw {n~resea tha amount of damac.
the legitimate owner may be awarded in a legal action.
- Civil damages and criminal penalties for patent and copyright

infringement Al80 nRavy Luen lucieased,

Nevertheleas arsas remaln where further improvements are
needed, Copyright protection should ke provided for translations cf
foreign works, Works created before 1575 should als¢o be made
eligible for protection under Taiwan’s new copyright law. These two
issues are being discussed in connection with a proposed bilateral

copyright agreement between tha United Statesa and Taiwan,

Taiwan should move quickly to adopt an unfair competition la’
and to conclude Paris Convention-based agreements on trademarks and

patents with interested foreign countries.

| Patent law implementing regulations need to be promulgated =2
clarify provisions on compulsory licenslng and reversal of the
burden ¢of proof go that foreign and domestic process patents are

treated in the same manner,.

Even with the best intellectual property laws, unless they are

vigorously enforcéd, piracy will not abate. I belleve that Taiwan

has made a camm;tment to improve enforoement ¢f its laws. The
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number of police raids has been increasing. Last month, Taiwan’s
National Anti-Counterfeiting Committee and the U.S. Department of
Commerce cosponsored an intellectual property enforcement seminar in

Taipei to exchange information on enforcement procedures.

Conclusion, Currently, many countriss -~ including Talwan,

sluyap =, Malayocia, Indenssip, end Mawirn -- aither have already or
are now in the process of strengthening laws and enforcement
practices. The dacisions whether to protect inventions, trademarks,
and copyrights and to adhere to international conventions will no
dOtibT B8 made witlk &u wyw L9 tho nnata and SeneFire, Tr ia virkal,
therefore, that the benefits be properly accounted, Only then will
the right choices be made -- not only for the foreign investor, but

for dovelcpin§ countries as well.

Thank you.
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