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Mr. Wang is Director of Dataquest's Asian Components Group and Associate
Director of the Asian Semiconductor and Electronics Technology BService
(ASETS). He is responsible for strategic research of the semiconductor and
electronics industries of Korea, Taiwan, Hong Kong, Singapore, China, India,
and other parts of Asia. Prior to joining Dataquest, Mr. Wang was employed
at National Semiconductor as Applications Manager and Market Research
Manager. Earlier, he worked as a Project Leader designing mainframes,
personal computers, and disk drive controllers at several systems houses. He
has also taught graduate courses at San Jose State University. Mr. Wang
received B.S.,E.E. and M.S.E.E, degrees from National Cheng Kung University in
Taiwan, an M.S.E.E. degree from San Jose State University, and an M.B.A.
degree from Golden Gate University in San Francisco. HRe 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.
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INDUSTRIAL REVOLUTION OF
THE LAST 500 YEARS
STARTED WITH . ..

SILK

\
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INDUSTRIAL REVOLUTION OF THE
NEXT 500 YEARS STARTS WITH . ..

SILICON
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Without semiconductor technology,
no one will be competitive
in the next century!
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WHAT HAPPENED IN THE ASIAN
SEMICONDUCTOR INDUSTRY IN 1988

e Korean semiconductor manufacturers heavily
expanded capital spending

* Taiwan's new start-ups built their own fabs
¢ China invested in Wuxi and Shanghai fabs
» Singapore established Chartered Semiconductor

¢ Motorola launched Silicon Harbour project
in Hong Kong

» Philips and Motorola invested in China

APPROACHING THE ASIAN AGE
US.

Japan

Europe Asian Age

Asia
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THE ASIAN AGE
IS COMING!

Q Taiwan
ng Kong

Philippines

Singapore
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Mr. Norrett is a Corporate Vice President of Dataquest and General Manager of
its Componentsg Division. 1In this capacity, he has direct responsibility for
all U.S. research and coordinates European and Japan-based research. Prior
to becoming Division General Manager, he founded Dataquest's Japanese
Semiconductor Industry Service and was Acting Managing Director of Datagquest
Japan K.K. Before joining Dataguest, Mr. HNorrett spent 14 years with the
Motorola Semiconductor Product Sector, serving in various marketing and
management positions. He has traveled extensively in Japan, Hong Kong,
Taiwan, EKorea, China, and Europe. Mr. PNorrett's educational background
includes a B,A, degree in Mathematics from Temple University and an
M.S. degree in Applied Statisties from Villanova University. He has also
taken graduate courses in Marketing from Arizona State University,
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NEW AREAS OF RESEARCH — 1988
e —

Services Launch Date

Japanese Semiconductor Application i

Markets 2/88
MilAero Technology 8/88
Analog 9/88
North American Semiconductor

Markets 12/88

Direct Products

A Decade of Semiconductor Companies 6/88
IC Europe 8/88
The Drive for Dominance 9/88

AGENDA
L

e Overview of historical factors

¢ Status of electronics industry

e Status of semiconductor industry
¢ Forecasts

e Summary
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THE FLOW OF SEMICONDUCTOR TECHNOLOGY
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WHAT CAN WE LEARN FROM HISTORY?

Worldwide -- Millions of Dollars

Previous Recessions Annual Growth/Decline
1967 $ 1,926 (1.8%)
1971 $ 2,487 (3.5%)
1975 $ 4,496 (13.7%)
1981 $14,828 5.0%
1982 $15,261 2.9%
1985  $24,823 (14.7%)

Source: Dataguest
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U.S. ELECTRONICS INDUSTRY'S
RELATIONSHIP TO U.S. SEMICONDUCTOR

INDUSTRY
Percent Change Year {o Year
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JAPANESE ELECTRONICS INDUSTRY'S
RELATIONSHIP TO JAPANESE
SEMICONDUCTOR INDUSTRY
Percent Change Year lo Year
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OTHER QUALITATIVE FACTORS
AFFECTING SEMICONDUCTOR RECESSION
(e —

197 System driver — mainframe computers and defense industry
1975 Significant double ordering
Excess capacity

Severe price attrition in commodity logic
Systerm driver - calculators, watches, and CB radios

1980-1982  Systemn driver — video games

1985 Significant double ordering
Excess capacity
Severe price attrition in commodity memories
System driver - personal computers

STATUS OF ELECTRONIC MARKETS
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STATUS OF COMPUTER MARKETS

e Emergence of Extended Industry Standard
Architecture (EISA) consortium

¢ Major segments of PC market moving in
different directions

¢ Shortage of DRAMSs limiting '88 growth
* 286 machines in pricing squeeze

STATUS OF COMPUTER MARKETS
U.S. Office Equipment and Computer Rates of Change
Percent

£33 1212 Shipments
60+ mm 112 nventory
501 EE3 1212 Bookings

1982 1983 1984 1085 1986 1987 1988

Source: Department of Commerce
Dataguest
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STATUS OF COMPUTER INDUSTRY

U.S. Computer Inventories in Weeks of Sales

Weeks

1982 1983 1984 1985 1986 1987 1988

Sousce: Dataquest

1988 ELECTRONICS MARKETS
World by Region
A % Change, 1988 over 1987
35

1987

25 E‘EQBB

15
5
-5
Japan U.S. Europe Asia
Note: Japan and Europe are in local currency to reflect
appreciation of yen and ECU
Source: Detaguest
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1988 ELECTRONICS MARKETS
World by Application

Data Processing
Communications
Industrial
Consumer
Military
Transportation
Total

5 0 5 10 15 20
A % Change

STATUS OF
SEMICONDUCTOR INDUSTRY
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U.S. SEMICONDUCTOR BOOK-TO-BILL RATIO

Three-Month Moving Average

Book-to-Bill Ratio
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EUROPEAN SEMICONDUCTOR
BOOK-TO-BILL RATIO

Three-Month Moving Average

Book-to-Bill Ratio

13
1.2
1.1

1
0.9
08
0.7
06
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1988 —
Source: WSTS

© 1988 Dataquest Incorporated October 17 — Reproduction Prohibited

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation

1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437-0292



3

JAPANESE SEMICONDUCTOR
BOOK-TO-BILL RATIO

Three-Month Moving Average
Book-to-Bill Ratio
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Source: WSTS

STATUS OF SEMICONDUCTOR INVENTORIES
THE BOOM/BUST CYCLES

Current Actual versus Target
Semiconductor inventory Levels (Computer OEMS)

Days
45
B Current Actual
40 D Terget
a5 .”
30 .....-
25 Under
20
June Aug. Oct Dec. Feb. Aprii June Aug.
| 1087 o} 1988 .
Source: Dataquest
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Billions of Dollars

STATUS OF SEMICONDUCTOR INDUSTRY
Captial Spending

16

12

ROW
IR Europe
- Japan
Cmtlves

Actual Forecast

.....

1981 1982 1983 1984 1985 1988 1987 1938 1939 1990 1991 1992
Source: Dataguest

THE COST OF TECHNOLOGY LEADERSHIP
Relative Cost

5

4

2

0 1

Years Ahead of 'induélry Leaders”

Sowrce: Intel Comporation
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STATUS OF SEMICONDUCTOR INDUSTRY

Current High-Volume Contract Price

256K DRAM
1M DRAM
80286-10
74L.5245
74HC245
256K EPROM

U.S.

$ 3.85

$20.50

$31.00
$ 0.30
$ 0.25
$ 4.00

Japan

$ 2.62
$15.30
$41.05
$ 0.41
$ 0.34
$ 4.56

Europe

$ 5.15
$17.50
$28.00
$ 0.30
$ 0.28
$ 4.20

Source: DQ Monday

STATUS OF MOS MEMORY INDUSTRY

Billions of Dollars
10
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STATUS OF TOTAL SEMICONDUCTOR INDUSTRY

Worldwide Shipments
(Millions of Dollars)

1987 1988 Percent Change

Total Semiconductor 36,449 49,509 35.8%
IC 28,619 39,403 37.7%
MOS Memory 6,019 10,633 76.7%
MOS Logic 5,950 7,612 27.9%
MOS Microdevices 4,770 7,005 46.9%
Bipolar Logic 4,107 4,918 19.7%
Bipolar Memory 565 652 15.4%
Analog 7,208 8,583 19.1%
Discrete and Opto. 7,830 10,016 29.1%
Source: Dataquest
FORECASTS
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DATAQUEST'S FORECAST RECORD
. - ]

October 1987
Percent Change
Region Currency 1988F 1988A
Japan Yen 20.5 23.7
North America $ 23.0 32.3
Europe ECU 19.0 24.6
ROW $ - 41.4 56.9

Source: Detacuest

|
OUR FORECAST RECORD

Worldwide Semiconductor Industry
(Millions of Dollars)

Percent Growth Percent Growth
Forecast Date 1988 88 over 87 1989 89 Over 88
10/87 47,542 23.7% 47,364 (0.4%)
1/88 46,099 21.1% 46,348 0.5%
4/88 45,343 24.2% 49,564 9.3%
7/88 49,362 35.4% 54,621 10.7%
10/88 49,509 35.8% 54,571 10.2%
Sourece: Datacuest
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SEMICONDUCTOR INDUSTRY FORECAST

Eight-Quarter Rolling
World Shipments

Sequential Percent

1’5 Actual Forecast —»
125

10 | v
7-5 E-, apman|
5 %2::::

25|k
ol

25
-5

Q1 Q@ Q3 4, Q1 @ Q3 Q4,,Q1 Q2 Q3
i

1990

Source: Dataquest

T T
1988 1989

SEMICONDUCTOR INDUSTRY FORECAST
e TR e e e e e e R e SRS

Assumptions for 1989 Semiconductor Growth

~20.0% =10.0% =3.0%
U.S. Real GNP 2.6 2.0 1.3
Business Fixed Investment 8.2 6.9 5.9
U.S. Computer Industry
Growth 12% 7.5% 5.0%
1Mb DRAM Prices
ASP ($) 9.50 8.16 8.50
Units (Millions) 650 530 480
Source: Dataquest
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T )
e
SUMMARY
- -
¢ We do expect a slower industry in 1989
¢ DRAM supply < demand until Q2 1989
o Capital investment slowing

¢ Higher electronics growth predicted
for Asia than for the West
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Approaching
the Asian Age

I &
ASIAN SEMICONDUCTOR
INDUSTRY UPDATE

Tom Wang

Director
Asian Components Group
Dataquest Incorporated
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AGENDA
e
¢ Asian semiconductor industry outlook -
¢ Semiconductor manufacturers in Asia
¢ Asian semiconductor goals and status
¢ Key issues in 1989
¢ Summary and conclusion

ASIAN SEMICONDUCTOR
INDUSTRY OUTLOOK
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e Market growing drastically

e Production increasing significantly
e Manufacturing moving offshore

e Business opportunities growing
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ESTIMATED WORLDWIDE SEMICONDUCTOR
CONSUMPTION

(Billions of U.S. Dollars)

1987
ROW $ 4.0
Europe $ 6.4
Japan $14.3

United States $11.9

1988
$ 6.1
$ 8.2
$19.5
$15.7

1989
$ 7.3
$ 8.8
$21.3
$17.2

PRODUCTION INCREASING SIGNIFICANTLY

FROM ASIA
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SEMICONDUCTOR PRODUCTION

(Millions of Dollars)

Company 1986 1987 1988*
Samsung $170 $317 $900
GoldStar $ 48 $ 68 $120
Hyundai $ 5 $ 40 $150
KEC $ 50 $ 78 $100
UMC $ 68 $ 90 $110
*Estimated

Sowrce: Dataquest

MANUFACTURING MOVING OFFSHORE

Main Reasons for Moving Offshore

Before:
Low fabor cost

Now:
Low labor cost + superior talent
+ closeness to market

© 1988 Dataquest Incorporated November 7 — Reproduction Prohibited

. Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telax 171973 / Fax (408) 437-0292



FUNCTIONS OF OFFSHORE FACILITY

Before:
Assembly and testing

Now:
Design + fabrication +
assembly and testing

BUSINESS OPPORTUNITIES GROWING

High- Technology Business Opportunities

e Semiconductor manufacturing

e Semiconductor equipment and materials
manufacturing

e Systems manufacturing
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SEMICONDUCTOR MANUFACTURERS
IN ASIA

BN S Tl W,

SEMICONDUCTOR MANUFACTURERS --
SOUTH KOREA

T ——————————————————————————————
| ¢ Samsung
¢ Goldstar
¢ Hyundai
¢ Daewoo
e KEC
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SEMICONDUCTOR MANUFACTURERS -
TAIWAN

» ERSO

e UMC

e TSMC

¢ Fine

e Rectron
¢ Winbond
e HMC

e AMPI

SEMICONDUCTOR MANUFACTURERS -
HONG KONG

e Eicap
e Hua Ko
e RCL
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SEMICONDUCTOR MANUFACTURERS --
SINGAPORE

¢ Chartered
e HP
¢ SGS-Thomson

SEMICONDUCTOR MANUFACTURERS -
CHINA

- . .-}
o Wuxi
e BETF

¢ Beijing Semiconductor Factories #3,
6, and 109

¢ Shanghai #5, 7, 14, and 19 Radio
Components Factory

¢ Lishan
e Others
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ASIAN SEMICONDUCTOR GOAL

Catch up in four years

FOUR REQUIREMENTS
TO MEET THE GOAL:

Government
Support

- Strategic
Corporate Alliances /
R&D Partnerships
Local
Demand
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TO MEET THE GOAL:

Government
Support

Strategic
Colr:‘patl)[r)ate Alliances/
Partnerships
Local
Demand

Government is heavily involved
in semiconductor business.
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TO MEET THE GOAL:

Government
Support

yu

Strateqic
COEpsc‘iEr)ate Alliancegs /
Partnerships
Local
Demand

CORPORATE CAPITAL AND R&D SPENDING

(Millions of U.S. Dollars)

1984 1985 1986 1987
Samsung $176 $220 $150 $130
GoldStar $112 $107 $ 90 $109
Hyundai $138 $141 $ 43 $ 71

Sowce: Dalagues!
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TO MEET THE GOAL:

Government
Support

Strategic
Coqupotr)ate Alliances/
& Partnerships
Local
Demand

STRATEGIC ALLIANCES/PARTNERSHIPS

e Foundry
¢ Licensing
o Acquisitions
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TO MEET THE GOAL:

Corporate
R&D

Government

Support

Local
Demand

Strategic
Alhances/
Partnerships

SEMICONDUCTOR CONSUMPTION - ASIA

South Korea
Taiwan
Hong Kong
Singapore

“Estimated

(Millions of Dollars)

1985
$436
$496
$334
$271

1986
$799
$696
$478
$350

1987
$1,296
$1,051
$ 593
$ 510

1988*

$1,815
$1,576
$ 890
$ 714
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CHECKLIST -- 1988

Strategic .
Government Corporate Alliances/ Local
Support R&D Partnerships Demand
South Korea  Strong Strong Strong Strong
Taiwan Strong Medium Medium Strong
Hong Kong Medium Weak Weak Medium
Singapore Medium/Strong  Weak/Medium Strong Medium
China Strong Medium Weak Medium
Source: Depquest

THREE ADDITIONAL ELEMENTS
TO MEET THE GOAL

Product

Market
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KEY ISSUES IN 1989

e — S ————
¢ Recession
* Protectionism
e Currency value appreciation
* New marketplace

* Japanese influence

SUMMARY

¢ Asia will be the worldwide leader in
semiconductor consumption growth.

¢ Asian semiconductor industry's worldwide
influence will grow.
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SUMMARY

¢ Asia will be the worldwide leader in
semiconductor consumption growth.

¢ Asian semiconductor industry’'s worldwide
influence will grow.

» Asia will be a significant producer of:
- MOS memory
- Chip sets
- Consumer ICs

SUMMARY

o Asia will be the worldwide leader in
semiconductor consumption growth.

¢ Asian semiconductor industry's worldwide
influence will grow.

¢ Asia will be a significant producer of:
- MOS memory
- Chip sets
- Consumer ICs

¢ Asian semiconductor-related industry will grow
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CONCLUSION
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AGENDA

« Korean Electronics Industry Outiook:

» Korean Semiconductor Industry Update
« Semiconductor Companies in Korea

» Key lssues in 1988

« Summary and Conclusion

KOREAN ELECTRONICS
INDUSTRY OUTLOOK
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OVERVIEW

1960s - introduction period
~ Simple assembly (Radio, B/W TV)
- Semiconductor packaging
-0.8% of GNP(1968)
1970s - Growth period
- Export oriented policy
—1st, 2nd, 3rd plans for electronics promotion
- Wafer processing
- 31 times. expansion in production('70 vs '79)
- 2.5% of GNP (1980}
1980s - Maturity period
- 4th plan for electronics promotion
- Bring up 3 strategic items
(Semiconductor, Computer, Communication)
- 14.7% of GNP (1987)
- Top 6th in electronics export

GDP GROWTH

Real GDP Growth Rates(%)
1996 1987 1988 ¥
South Korea 12.4 12.0 100
Taiwan 110 10.1 7.3
Hong Kong 10 126 8.9
Singapore 1.9 6.9 5.5
China 80 9.7 9.1
Japan 24 2.5 30
United Siates 22 3.1 28
furope 25 2.2 2.0
x Sghmated

Source Dataguest
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KOREAN ELECTRONICS INDUSTRY (I)

($ Billion)
1984 1985 1986 1987 1988* AGR
Production 84 85 121 174 210 25.7%

Export 46 46 74 112 130 29.7%

Import 32 2989 46 59 80 257%

Consumption 7.0 68 9.3 122 160 23.0%
* Estimated

Source: Dataquesi

KOREAN ELECTRONICS INDUSTRY (II)

{$ Billion)

+ Production 1985 1986 1987 1988*
- GNP 837 953 1186 N/A
- Electronics Total 85 12.1 174 210

- Shares of Electronics (%) 102% 12.7% 14.7% N/A
» Export

- Export Total 30.3 34.7 47.3 520

- Electronics Total 46 7.4 11.2 130

- Shares of Electronics (%) 15.2% 21.3% 23.6% 25.0%
* Estimated
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ELECTRONICS PRODUCTION

{SM)
_ 1985 1986 1987 AGR(%)
Consumer
Color 672 1,001 1,349 41.7
VTR 510 758 1,088 46.1
Cassette 484 584 1,214 584
MWO 258 542 709 65.8
Industrial
PC 183 436 479 61.8
Monitor ‘ 177 223 573 799
Telephone 192 258 463 55.3
Parts & Components
Semiconductor 1,141 429 2,083 35.1
CRT 394 544 821 93.6
Transformer 219 406 522 54.4
Source: Dataquest
ELECTRONICS EXPORT
(SM)
1985 1986 1987 AGR(%)
Consumer
Cassette 384 500 1,136 720
VTR 205 592 895 108.9
Color 405 687 977 &5
MWO 214 483 639 728
industrial
Monitor 168 182 449 635
PC 148 395 379 60.0
Telephone 113 183 44 745
Parts & Components
Semiconductor 1,049 1317 1,833 343
Magnetic Tape 229 432 540 536
CRT 196 245 324 286 .
Source Dataquest
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ELECTRONICS IMPORT

(SM)
1985 1986 1987 AGR(%)
Consumer
Recorder 77 114 173 49.9
Industrial
Measuring Ins't 116 167 171 21.4
Business computer 109 177 184 227
Disk 54 100 136 587
Parts & Components
Semiconductor
Finished 340 687 1,102 80.0
Material 663 763 1,030 246
CRT 117 192 260 491

Sourcs: Dataquest

ELECTRONICS CONSUMPTION

(SM)
1985 1986 1887 AGR{%)
Consumer
Refrizerator 360 345 418 7.8
Color TV 271 318 375 17.7
Amp/Stereo 217 208 279 17.0
Industrial
ESS 427 N7 314 (14.2)
Business cornputer 134 220 210 252
Measuring ins't 125 179 185 21.7
Parts & Components
Semiconductor
Finished 432 799 1,296 732
Material 664 765 1,037 250
CRT 315 491 757 550
Transformer 195 435 536 658
Source Dataquest
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KOREAN SEMICONDUCTOR Y
INDUSTRY UPDATE

STATISTICS OF
KOREAN SEMICONDUCTOR INDUSTRY

(S Billion)
1984 1985 1986 1987 1988* AGR
« Production 1.3 1.1 14 21 27 21.0%

« Export 1.3 1.0 13 19 22 147%

« Import 0.3 03 07 11 14 4186%

- Consumption 0.3 04 08 1.3 1.8 56.3%
* Estimeted

Source Dataquest
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SEMICONDUCTOR CONSUMPTION

(8M}1984 1985 19856 1987 1988+
Total Sermiconductor  303.9 432.3 793.0 1,291.4 1,815.0

Total IC 176.0 3189 5821 9928 1,390.0
Bipolar Digital 205 -41.5 753 1188 161
Memory 21 30 48 7.7
Logic 274 384 706 111.0
MOS Digital 67.2 1339 2442 4389 617
Memory 228 454 833 151.0
Micro 182 389 737 1368
Logic 261 497 872 1510
Linear 79.3 1434 2625 4351 612
Total Discrete 121.0 981 1879 2737 3850
Optoelectronics 69 153 230 249 40.0
* Estimated

Source: Dataques!

CAPITAL SPENDING (5 FAB COMPANIES)

{§ Million}
1984 1985 1986 1987 1988*
Facility 421 429 275 304 511
R&D 42 61 53 77 164
463 490 328 38t 675
Semiconductor
Sales 114 175 299 513 1,280

Capital Spending
(% of Sales) 4068% 280% 110% 74% 52.7%

* Eshimuted Saurce Dataquest
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COMPETITION IN MEMORY CHIPS

Samsung Goldstar  Hyundai

1M DRAM
Mass Prod. 2Q'88  1Q'90 1Q'90
Wafer Size 6" 6" 6"
Capacity (WI/D) 600 600 300
4M DRAM
Mass Prod. 4Q'89 2Q'90 2Q'90

Source: Dataquest

JOINT R & D PROJECT

4M DRAM Project +'86—'89
+ ETRI, Samsung, Goldstar, Hyundai
« S100M
16M/64M Project  « '89-—'91
« MOST, MOC, MTH, ETRI.
« Samsung, Goldstar, Hyundai, Daewoo

+ S100M
1G DRAM . 1992—2000
10M G/A
Source Dataques!
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SEMICONDUCTOR TECHNOLOGY DEVELOPMENT TRENDS

1940 -2000
I‘16Mb
ULSIA e—¢e United States and Japan 4Mb
®—e South Korea iMb
VLSI- 256K
64K
LSl

M3l / 1K
IC- .|C
Discrete /
T'}%}ggteor" ‘Il'ransistor ' . )
1940 1950 1960 1970 1980 1990 2000

Source: 'B7 Korea Electronic Times.

Transistor

SEMICONDUCTOR MANUFACTURERS
IN KOREA
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SAMS

UNG

Sales

Rank
Products

Japacity

$316 million('87)
$900 miliion('88)

22

256K DRAMs-25%
64K DRAMs -20%
CMOS Logic -25%

(Wafers/year) 5 MOS-600,000

New Products 1M DRAMs

512K EPROMs

256K SRAMs
CTWVTB ICs
Codec/Combo

New Project

1M DRAM
1Q'89
4M DRAM
1Q'90

Source: Dataguest

Linear ICs -10% Line 3

Transistors -20%

4” BIP -360,000 Line 4

6” MOS-200,000
GOLDSTAR

Sales

Progducts

Capacity

(Walers/year)

$ 69 million('87) New Products 1M DRAMs

$120 million('88)
TTL-30%

Gate arrays-20%
74HC/HCT -10%

Hybrids  -30% .

Lingear ICs -10% New Proiect
Step 1

4”7 BIP -200,000 (88-90)

5" M0OS-250,000

& MOS-150.000 Step 2
(92-93)
Step 3
(95-96)

256K DRAMSs
2Kx8 SRAMs
8Kx8 SRAMs
Fast TTLs

$2.2 billion

1M DRAM

0.8u

6" MOS-540,000

4M DRAM
0.6
6"~ 8" —1,080,000

Mega DRAM
04u
6"~ 8—1.620,000

Source: Dataquest
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HYUNDAI

Sales $ 40 million(’87) New Products 1M DRAMs
$ 150 million('88)
Products 256K DRAMs-50% New Project
16K SRAMs -15% Line 4 1M/4M DRAM
Mask ROMs -15% 1Q'90
MPUs ' -10% 6” MOS-480,000Wf/y
Others -10% $450 million
Capacity 5" MOS-250,000

(Wafers/year) 6” MOS-300,000

Source: Dataquest

DAEWOO

Sales $10 million(’88) New Products ICs for PC

_ ICs for telecom
Products Audio ICs-50%

Custom -50%

Capacity 4" BIP -90,000
(Wafers/year) 4" MOS-90,000

Source Dataguest
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l 1

KEC
e

Sales $78 milllon Sales Channels Domaestic - direct
International -
Products Transsiors - 70% through Toshiba
Linear I1ICS - 30%
New Producty Linear iCS
Capacity 4° BIP - 200,000

S Ot
ASSEMBLY HOUSES

'86 ‘87 Assembly

Revenue Revenue Start Employee Capital
Fairchild $ 52M S 45M 1966 80 S 20M
Motorola 222 266 1967 5,200 10
Signetics 95 52 1967 2,500 40
Kl 6 7 1970 500 6
Tokyo Silicon 61 83 1972 1,560 3
Anam 148 191 1972 9,700 40

Source: Dataquest
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DESIGN CENTERS

Start Products Tech.Source  Design Rule
- Goldstar 1983 G/A, Std Cell LS| Logic 3u. 2u
« Samsung 1986 G/A - 3u
« LSI Logic 1987 G/A LS Logic 3u, 24154
» VTI Korea 1987 Std Cell VTi 2u
+ Daewoo 1988 Std Celt Zimos 3u. 1.8u
« Hyundai 1988 G/A LS! Logic 154
+ Tl Korea 1988 G/A Tl N/A
. SGS-Thonsc 1988 G/A Std Cell SGS-Thomson N/A

Source. Dataquest

MASK MAKERS

» Hanryu Development

+ Asia Cement
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Dataquest fncorporated, a company of The Dun & Bradstreet Corporation

1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437-02092



SILICON WAFER SUPPLIER

« LAMI » 47 5" Polished Water
« $ 0.7 million Sales('87)
« 900,000 Sq. inches
+ Licensed from Siltech
« KOSIL « 47 5" 8" Polished Waber
« $ 5.0 million Saies(’'87)
« 5,000,000 Sq. inches
_« Licensed from Monsanto

Source. Dataquest

GaAs SUPPLIERS

Sammi « 1988

» S 65 million invest

Kukje - 1988
+ S 70 million invest

Source Dataquest
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KEY ISSUES IN 1988

KEY POSITIVE ISSUES IN 1988

« Government support
- Capital spending

» Local demand

« GNP growth

« Technology perception

Source Dataguest
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KEY NEGATIVE ISSUES IN 1988 .

Currency value appreciation -

Protectionism

Competition from other-NiCs

U.S.-dependent industry

Source Datapuest

SUMMARY

+ Korean semiconductor industry’s woridwide

influence will grow

« Korea will be Asian leader in semiconductor
consumption growth

+ Korea wili be a significant DRAM producer
Source Dataguest
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CONCLUSION
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Executive Vice President
Saasung Sealconductor & Telecosmunicationa Co., Ltd.

Nr. Kis is Executive Vice President of Samsung Semiconductor
& Telacommunications Co., Ltd. Prior to joining Seasung, he
was Vice President of the Solid State Development Center at
Honeywell.

. Mr. Kia recelved an B, S. degree in Physics froms the Drury

College and an N. S. degree in Physics froa the University of
Arkansas, Fayetteville, both in U. S. A.
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TECHNOLOGY INNOVATION IN KOREA

— WITH A FOCUS ON SEMICONDUCTOR & COMPUTER —

YOUNG-S00 KIM
EXECUTIVE VICE PRESIDENT
SAMSUNG ELECTRONICS CO., LTD.

| AGENDA |

e KOREAN ELECTRONICS INDUSTRY AT A GLANCE

e TECHNOLOGY LEVEL OF KOREAN ELECTRONICS INDUSTRY
- WITH A FOCUS ON SEMICONDUCTOR & COMPUTER -

STATUS OF RESEARCH INSTITUTE AND R&D INVESTMENT

DEVELOPMENT PHCSPECTS OF KOREAN ELECTRONICS TECHNOLOGY

REQUIREMENTS FOR KOREAN ELECTRONICS DEVELOPMENT

_ Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
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CHANGES IN MAJOR INDUSTRIES IN KOREA

1960 s 1970 s 1980s
TEXTILE IRON & STEEL ELECTRONICS
CEMENT PETROCHEMISTRY | (SEMICONDUCTOR,
::LEUVSNT':E‘; FERTILIZER SHIP BUILDRG COMPUTER)
ELECTRICITY TEXTILE MACHINERY
OIL REFINERY ELECTRONICS AUTOMOBRE
ELECTRICITY ELECTRONICS SEMICONDUCTOR
HIGH TECH | ELECTRONICS (CONSUMER) | (INDUSTRIAL) COMPUTER
INDUSTRIES | pLANT ENGINEERING | AUTOMOBLE OPTO ELECTRONICS
PRECISION CHEMISTRY

KOREAN ELECTRONICS INDUSTRY IN THE NATIONAL ECONOMY

[ ] AGRICULTURE, FORESTRY & FISHING

(] MINING & MANUFACTURING §$ 118.6 BILLION
] ELeCTRONICS $ 56.6 BILLION 11.4%
(] SERVICES 146%
315%
$ 35.2 BILLION 298%
22.0?0 f_—*—-(58 %) (101 %i)
28.9%
[ =148%
[48% 55.6% 4249,
4439,
1977 1982 1987

(SOURCE : BANK OF KOREA, ElAK)

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
- 1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437-0292



KOREAN ELECTRONICS INDUSTRY IN THE WORLD:

PRODUCTION
1882($ 296 BILLION) 1987(S 477 BILLION)
U.S. A (450%) | - U5 A (382%) ._
r
| E.C. (255%)
E.C. (25.9%)
KOREA JAPAN (25.7%) | KOREA
A OTHERS 36
(1.1 %) JAPAN (206%) 40 _ (3.6%)
— ] OTHERS (7.0%)

{SOURCE : MACKINTOSH YEAR BOOK}

FACTORS LEADING TO KOREA'S PRESENT POSITION
IN THE WORLD ELECTRONICS MARKET

o CONGLOMERATES' COMMITMENT TO ELECTRONICS INDUSTRY
(TECHNOLOGY & CAPITAL)

e SUCCESS IN SECURING AND TRAINING TECHNICAL MANPOWER
o EXECUTIVES' OUTSTANDING LEADERSHIP

. EMPLOYEES' CONCERTED EFFORTS

o- WILLINGNESS TO MEET THE CHALLENGES OF THE FUTURE

. Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1280 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-800C / Telex 171973 / Fax (408) 437-0292



EVALUATION OF TECHNOLOGICAL COMPETITIVENESS

DESIGN PROBUCTION
PRICE/PER- PRODUCTI-
PROCESS | PRODUCT FORMANCE RELIABILITY VITY DESIGN

CONSUMER ELECTRONICS 0O O O (R O 0

(COLOR TV} O O O C @) G
INDUSTRIAL ELECTRONKCS X X X X O X

(COMPUTER) 0 X (] O O X
[PARTS & COMPONENTS | X | O O d

(1C) | X O O 0 0

ELECTRONICS TOTAL O X | 0 (] D
(NOTE) O : COMPETITIVE WITH DEVELOPED COUNTRIES (SOURCE : EIAK)

0 : APPROACHING TO DEVELOPED COUNTRIES™ LEVEL
% . FAR BEHIND LEVEL OF DEVELOPED COUNTRIES

STATUS OF KOREAN SEMICONDUCTOR TECHNOLOGY

TECHNOLOGY & PRODUCT
PRESENT FUTURE
DESIGN o MEMORY {DRAMS) : APPROACHING | ® MEMORY : HIGH SPEED ASIC
LEADING EDGE MEMORY
® OTHERS » INFANT STAGE | @ ASIC LOGIC & MICRO PRODUCT
PROCESS o DRAM TECHNOLOGY o SPECIAL UNIT PROCESS FOR HIGH
(TECHNOLOGY DRIVER) DENSITY PRODUCT
o HIGH PERFORMANCE PROCESS
TECHNOLOGY
GEOMETRY 1y~ 2u 0.5u~1u
PRODUCT | @ MEMORY | @ 256K/1M DRAM ® ASIC MEMORY

o MICRO
o ASIC

l

# 46T MCU
¢ 6,000 GATE ARRAY

¢ §BIT MCU 16 BIT MPY
¢ 10000~12000 GATE ARRAY
STANDARD CELL

. Dataquest Incorporated. a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2308 / (408) 437-8000 / Telex 171973 / Fax (408} 437-0202



STATUS OF KOREAN COMPUTER TECHNOLOGY

TECHNOLOGY & PRODUCT

PRESENT

FUTURE

SUPER MINICOMPUTER

o PRODUCTION OF 32817
MULTIFUNCTION COMPUTER

& IN-HOUSE DESIGN

& IN-HOUSE DESIGN

® HIGH-RESOLUTION TECHNOLOGY

TERMINAL o INTELLIGENCE
o GENERAL-PURPOSE TERMINAL
—  PRODUCTION OF HIGH-DENSITY | ® MECHANISM & PRECISION MOTOR
FOD & LOW-DENSITY HDD
{ wooen o IN-HOUSE DESIGN & FRODUCTION | @ DESIGN OF ULTRA-HIGH SPEED

OF HIGH-SPEED MODEM (8,6008PS)

MODEM

{SOURCE : E!AK)

COMPARISON OF R&D INVESTMENT

15%"

10'70"

ELECTRONICS TOTAL ('86)

SEMICONDUCTOR ('87)

KOREA | USA | JAPAN

KOREA | USA. | JAPAN

INVESTMENT RATIO
TO SALES (%)

4.1 6.0 5.5

18 16 18

SOURCE : DATAQUEST KOREA INDUSTRIAL RESEARCH INSTITUTE

Dataguest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / {408) 437-8000 / Telex 171973 / Fax (408) 437-0292



AGGRESSIVE CAPITAL INVESTMENT BEING DONE IN KOREA

100 %~ 359 110
™ (KOREA)
— 65
CAPITAL
INV/SALES
S00%—
_ 47
— (U.S.)
84 85 ~86 87 88
. KOREA: SAMSUNG, HYUNDAI, GOLDSTAR ONLY (FCSD

(SOURCE: SAMSUNG)

BACKGROUND OF KOREAN AGGRESSIVE R&D INVESTMENT

o KOREAN COMMITMENT TO EARLY ENTRANCE INTO HIGH-TECH INDUSTRY

- BUILDING UP INDUSTRIAL LEADERSHIP FOR THE FUTURE
~ ENHANCEMENT OF COMPETITIVENESS

o KOREAN'S POTENTIALITY IN HIGH TECH INDUSTRY

- HIGHLY EDUCATED MANPOWER
- SOLID GROUND OF MANUFACTURING CAPABILITIES

e DEVELOPED COUNTRIES' PROTECTION OF INTELLECTUAL PROPERTY RIGHTS

- PATENTS AS A WEAPON
- TRADE RESTRICTION

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 7 (408) 437-8000 / Telex 171973 / Fax (408) 437-0292



MAJOR INDEXES IN KOREAN SCIENCE TECHNOLOGY

DESCRIPTION ‘83 ‘85 ‘87
8D WWESTMENT | @ PAD IVESTMENT TO SALES RATD | g6 | 123 | 220

o R80 WVESTMENT PER RESEARCKER | 194 | 279 | s
ORGANZATION For | © PRIVATE RESEARCH WSTITUTES 124 183 455
R&D o RESEARCH COOPERATIVES 15 22 35
PATENT o PATENTS REGISTERED 2433 | 2268 | 2330
?&ggg?'-%" o NUMBER OF TECHNOLOGY IMPORTS 247 454 637

{SOURCE : KOREA INDUSTRIAL RESEARCH INSTITUTE}

EXAMPLE OF RESEARCH INSTITUTE OPERATION

SAMSUNG ADVANCED

INSTITUTE OF TECHNOLOGY

— SAMSUNG GROUP —

¢ COMPUTER & COMMUNICATIONS

o JPTOELECTRONICS & MECHATRONICS

o NEW MATERIALS & DEVICES

COMPUTER
MATERIALS
ELECTRONICS

SEMICONDUCTORS

CHEMICAL
TEXTILE

GENETIC ENGINEERING

MECHANICS
PLANT
CONSTRUCTION

= ENGINEER TOTAL : 4,000

¢ ELECTRONICS R&D CENTER
o SEMICONDUCTOR

o COMMUNICATIONS

o ELECTRON DEVICES

# ELECTRO MECHANICS
# CORNING MECHANICS
o DATA SYSTEM CENTER ~
& AEROSPACE INDUSTRY ~

4

L 4

*

]

4 R&D CENTERS

6 R& D CENTERS

(AS OF DEC. 1987)

) Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
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GOVERNMENT-FUNDED RESEARCH INSTITUTES

MAJOR AREAS OF RESEARCH

® KOREA ADVANCED o GOVERNMENT-INITIATED R&D PROJECTS
INSTITUTE OF SCIENCE & | e BASIC SCIENCES
TECHNOLOGY o TECHNOLOGY SUPPORT TO PRIVATE ENTERPRISES

® ELECTRONICS & o R&D. MARKET SURVEY & ANALYSIS ON SCIENCE TECHNOLOGY

TELECOMMUNICATIONS o TECHNOLOGY ADVICE & INFORMATION SUPPORT TO PRIVATE
RESEARCH INSTITUTE ENTERPRISES

¢ KOREA ELECTROTECHNOLO- | @ ELECTRIC MATERIALS AND QUALITY ASSURANCE
GY RESEARCH INSTITUTE | @ SURVEY & ANALYSIS OF TECHNOLOGICAL TRENDS

® OTHERS (10 INSTITUTES) ® BASIC SCIENCE-ORIENTED R&D

KOREAN TECHNOLOGY ROAD MAP

SEMICONDUCTOR » __________ o AIONES
EOPTO & : :IBSI$ECHNOLOGY
J, ‘ DIGITALIZATION; » ¢l

ﬂ ® HOME AUTOMATION -
o ELECTRONIC TELECOM. SYSTEM

o COMPUTER (W/5 LEVEL PC)
® MECHANI TELECOM. SYSTEM A HIGH END CONSUMER ELECTRONICS

¢ LOW-END CONSUMER ELECTRONICS
{(-TV, REFRIGERATOR)

1970s 1980s 1390s

Dataquest Incorporated, a company ot The Dun & Bradstreet Corporation
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WHAT SHOULD BE DONE
FOR HIGH-TECH INNOVATION IN KOREA

PRIVATE SECTOR INVESTMENT # SEMICONDUCTOR TECHNOLOGY
<~ o VERTICAL SYSTEM TECHNOLOGY

® DEVELOPMENT AND EXPANSION OF HARD WARE %
* BASIC TECHNOLOGY

» SECUREMENT OF HIGH-TECH MANPOWER| | + HARMOY TECHNOLOGY
{SYSTEM INTEGRATING ENGINEER)

© DEVELOPMENT OF INFRASTRUCTURE P

4} o CUSTOMER ORIENTED
GOVERNMENT LEADERSHIP

INNOVATION

KOREAN ELECTRONICS INDUSTRY

WILL BE
IN THE LEADING EDGE

BY 1990s

. Dataqyes! Incorporated, & company of The Dun & Bradstreet Corporation
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CHANGING PC MANUFACTURING AND MARKETING STRATEGIES

Dr. Irving T. Ho
President
Institute for Information Industry

Dr, Ho is President of the Institute for Information Industry (I1X). The
I1i's mission is to upgrade the ROC's information industry and help speed up
the country's computerization program. Dr. Ho also serves as the Executive
Secretary of the Information Promotion Committee of Executive Yuan, which is
the ROC cabinet. Prior to working at III, he was Director General of the
Hsinchu Industrial Science-Based Park. Dr, Ho came to Taiwan from the United
States to set up the Hsinchu Industrial Park. Previously, he held a variety
of engineering management positions at IBM. While at IBM, he won the IBM
invention award 12 times. He holds many U.S. patents and has written
numerous technical disclosures and publications. Dr. Ho received an
M.S. degree and a Ph.D. degree in Electrical Engineering from Stanford
University.

Dataquest Incorporated
ASIAN SEMICONDUCTOR AND ELECTRONICS TECHNOLOGY CONFERENCE
. November 6-8, 1988
Seoul, Korea
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CHANGING PC MANUFACTURING
AND MARKETING STRATEGIES
Dr. Irving Ho
President

Institute for Information Industry

CONTENT
* CURRENT STATUS OF ROC'S PC INDUSTRY
* PRODUCT DEVELOPING TREND AND STRATEGIES

* CHANGING MANUFACTURING AND MARKETING
STRATEGIES
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CURRENT STATUS OF R.O.C. {(1987)

POPULATION (M) 19.7
GNP PER CAPITA {US$) 4,989

PC INSTALLATION {1,000 SETS) 350

PC PER 1,000 INHABITANTS 18

PC PRODUCTION/EXPORT VALUE (US$M) 868/761
:’ﬁolzﬁoogéJT%TONlEXPOFIT QUANTITY 2.098/1,958

-2 -
R 1 S TITUTE FOR INFORMATION INCUSTRY I

Farny
‘m} s

Yoy, WY
EXPORT OF PCs IN R.O.C. .
UsSIM
3,000
2,540
2,500 b
’I
Fld
2,000 } -1:f
5
F i
r 4
1.500 b 1,450 7 .
e
l &
1:000 191
500 Q..p'r
7
12
18983 1987 1988 (ESTIMATED) 1992 (FORCASTED)

-3
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PRODUCT MIX (1987)

XT COMPATIBLE

INSTITUTE FOR INFORMATION INDUSTRY N

!’m"“"x
"*'n.n“'g
Lo R.O.C. PC DISTRIBUTION — VALUE
s
GR
200 D AFmCA 1906 - 1987
o 4%
D ASIA-PACIFIC e L 4%
D AMERICA . ,:?' ) 79%
P
[ eveore v
sof- /’;" /’,,
o~ 203 51%
LT
Pl
’I,I ,”
393 ,"'/"'
400 |- ==d’/’
a2 - -
a7 ,-"
”
200 ’. /,‘-" 38 147%
157
1986 1987
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R.0.C. PC DISTRIBUTION — QUANTITY o
D AFRICA GA
1968 - 1987
1.000 SETS [} asueacec 76%
1,958

2,000 & D AMERICA W 117%
[ evnore g L. e

- ~r
haad e see s

i
27 .
27 -
1200} R ',’:‘;/’ -
97 - P
’f
800 b 471 /z/
g 1.208 104%
200 b
593
1986 1987

T i S TITUTE FOR INFORMATION INDUSTRY I

!M"g
] m 1 - - |
Try W .

MARKETING CHANNEL

MNC MNC
OFFSHORE PRODUCTION OFFSHORE PRODUCTION
5% “%
OWN BRAND OWN BRAND
8% »%
‘1988 1987

MNC = MULTINATIONAL COMPANY

-7
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. Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, GA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437-0292



PRODUCT TREND

o
2
s,

ROC'S
DIRECTION

-8 -
N NS TITUTE FOR INFORMATION INDUSTRY SRR
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£ £

~-+" EVOLUTION OF PC INDUSTRY
CONFIGURATION IN R.O.C.

MULTIUSER SYSTEM
SUPERMINI COMPUTER

WORKSTATION

PC — BASED
SYSTEM
— 2B6/3B6 PC
-PS/2 COMPATIBL

WORKSTATION MONITOR
15ppm LASER PRINTER
600 dpi SCANNER
3.5 100M8 HDD

VGA MONITOR
Bppm LASER PRINTER
400 dpi SCANNER
3.5 40MB HDD

1989
1992

- _
R N S TITUTE FOR INFORMATION INDUSTRY I
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KEY FACTORS TO MEET THE FUTURE

STRATEGIC
ALLIANCE

NT

PATE
ROYALTY SUCCESS

- 10 -

INSTITUTE FOR INFORMATION INDUSTRY I

weoey,
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CHANGING MANUFACTURING STRATEGIES

QUALITY FIRST

INTRODUCTION OF SMT

L ]

APPLICATION OF ASIC

ADAPTABLE TO DIFFERENT REQUIREMENT

OVERSEAS PRODUCTION

R (N STITUTE FOR INFORMATION INDUSTRY I
_

_ Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437-0292



-
R

iy, Y

CHANGING MARKETING STRATEGIES
* PROMOTE WORLDWIDE BRAND IMAGE
'« ESTABLISH OVERSEAS DISTRIBUTION CENTERS
 PENETRATE INTO NEW EMERGING MARKETS

» ESTABLISH OVERSEAS SERVICE NETWORK

12
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rOR,
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EMERGING INTELLECTUAL PROPERTY 1SSUES

Judith K. Larsen, Ph.D.
Senior Industry Analyst
Regearch Operations
DPataguest Incorporated

Dr. Larsen is a Senior Industry Analyst with Dataquest's Research
Operations Group. Her responsibilities include tracking emerging
technologies and analyzing strategic issues that cut across all the
technologies that Dataquest covers. Intellectual property rights and
technology transfer are among her areas of special concern, Before
joining Dataquest, Dr., Larsen was with Cognos Associates, where she
directed the policy research program in electronics, As Senior Research
Scientist, she worked in the area of national and international
technology transfer and conducted studies of policy alternatives in the
electronics industry. br. Larsen began her career as an Engineer at
Philco~Ford and later spent 16 years with the American Institutes for
Research. She serves on several national advisory panels on topics
related to emerging technologies and the electronics industry.
Dr., Larsen received an M,A. degree from Syracuse University and a
Ph.D. degree from the University of California.

Dataguest Incorporated
ASIAN SEMICONDUCTOR AND ELECTRONICS TECHNOLOGY CONFERENCE
November 6-8, 1988
Seoul, Korea
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EMERGING INTELLECTUAL
PROPERTY ISSUES

Judith Larsen

Senior Industry Analyst
Research Operations
Dataquest Incorporated
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AMD will not tolerate the unlicensed
manufacture and sale of products
resulting from our substantial
investment in research and development.

Jerry Sanders
AMD

You could lose a ton of money
and market share if you don't
care . . . about your intellectual
property.

William Keefauver
AT&T
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We are going to protect our
intellectual properties and license
them to ensure that we are,

in fact, protecting the future.

Arthur Goldberg
IBM

We spend a lot of money on
research and development, and
we'll do anything to protect it.

Thomas Dunlap
intel
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We are not willing to subsidize
R&D development for our competitors.

James Smaha
National Semiconductor

Intellectual property rights protect one
of NEC's most important assets ~ the
creative abilities of our employees.

Hank Josefczyk
NEC
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The patent budgets of several of my
clients are up signiticantly.

David Lovejoy
Fleisler, Dubb, Meyer & Lovejoy

Costs of not protecting your intellectual
property rights may be . . . astronomical.
It's hard to overestimate the damage

of doing nothing. It can take away the
lifeblood of a company.

Jack Brown
Brown & Bain
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INTELLECTUAL PROPERTY:
What is it?

B

PATENT

* Applies to any process, machine,
or manufacture

¢ Gives the owner the right to make,
use, or sell the application of an idea
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PATENT

The invention must be:
¢ Useful

* Novel

¢ Unobvious

PATENT

e Administered by the U.S. Patent and
Trademark Office (Dept. of Commerce)

e Can cost $5,000 or more
¢ | asts 17 years
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COPYRIGHT

e Covers the "expression” of an idea,
not the basic idea

¢ Gives the owner the right to copy
a particular expression

COPYRIGHT

The work must be:

¢ Original

* Recorded in tangible form
¢ An expression of an idea

© 1988 Dataquest Incorporated October 17 — Reproduction Prohibited

Dataguest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171873 / Fax (408) 437-0202



COPYRIGHT

¢ Administered by the U.S. Copyright
Office (Library of Congress)

e Application fee is $10

¢ Lasts for owner’s lifetime plus
50 years (individual) or for 75 years
(corporation)

RS A VO

TRADEMARK

e Symbol, word, or name used to
identify goods or services

¢ Registration includes drawing
of symbol or words
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TRADEMARK

e Administered by the U.S. Patent
and Trademark Office

e $200 filing fee
e Lasts 20 years or as long as in use

TRADE SECRET

Information that is:
¢ Not generally known
o Useful in business

¢ Gives the owner an advantage
over competitors
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TRADE SECRET
E ]
» Laws defined by states
¢ No nationwide standards

* No consistent years of protection

PR R TTEb AR

SEMICONDUCTOR CHIP PROTECTION ACT

¢ Protects a mask work fixed in a
semiconductor chip

¢ Sui generis law (one of a kind)
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SEMICONDUCTOR CHIP PROTECTION ACT

* Administered by the U.S. Copyright Office
e $20 application fee

¢ | asts 10 years

¢ Never brought to court

INTELLECTUAL PROPERTY:
Why is it important now?
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WHY IS IT IMPORTANT NOW?

* Increased global competition

U.S. PATENTS GRANTED
TO U.S. AND FOREIGN INVENTORS

Thousands of Patents
60
W,
50 “‘“‘“‘\\\\“ii\\\ "lium:m ”:-:-S. inventors \\\\\\\\\\
40 funnmmrrmmpe™™ . """ll:limmmmmmt“\ g
'.'
30 e
_ qb““‘[““‘““
20 #.Q.’*Fﬁreign Inveniors
10 —“N“?‘
oL
1960 1964 1968 1972 1976 1980 1984 1987

Source: U.S Patent and Trademank Office
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U.S. PATENTS GRANTED
TO JAPANESE INVENTORS

Thousands of Patents

18
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4
12
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970 1972 1974 1976 19768 1980 1962 1984 1986
Source: 1S Patert and Trademark Office
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PATENTS GRANTED
FOR INTEGRATED CIRCUITS
Number of Patents
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COMPANIES OBTAINING
MOST U.S. PATENTS IN 1975

General Electric 1,001
Westinghouse Electric 617
General Motors 584
IBM 568
AT&T 543

Source: U.S Pasnt and Trademark Office

COMPANIES OBTAINING
MOST U.S. PATENTS IN 1987

Canon Kabushiki 847
Hitachi 845
Toshiba 823
General Electric 779
Philips 687

Source: 4.5, Palent and Trademark Office

© 1988 Dataquest Incorporated October 17 — Reproduction Prohibited

_ Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / {408) 437-8000 / Telex 171973 / Fax (408) 437-0202



NUMBER OF U.S. PATENTS
HELD BY SELECTED COMPANIES

1987
IBM - 10,266 T 3,473
AT&T 10,055 "Mitsubishi 2,492
Philips 7,707 NEC 2,208
Hitachi 7,627 SGS-Thomson 1,758
Siemens 7,333 Fujitsu 1,563
Toshiba 5,109 Hewlett-Packard 1,125
Motorola 3,990 Varian 1,029

Matsushita 3,710

Source: U.S Paient and Trademark Oftfice

WHY IS IT IMPORTANT NOW?

¢ Increased global competition
e Shorter product life cycles
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TR VB LA

TIME BETWEEN
NEW PRODUCT INTRODUCTIONS

L J
¢ Logic families = 5.0 years
¢ Microprocessor families = 3.0 years
¢ ASICs = 1.3 years

WHY IS IT IMPORTANT NOW?

.
¢ |Increased global competition
e Shorter product life cycles
¢ Greater R&D investment
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U.S. HIGH TECHNOLOGY MANUFACTURING
INDUSTRIES®’ EXPENDITURES
FOR INDUSTRIAL R&D

Billions of Dollars
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WHY IS IT IMPORTANT NOW?
L __________________________ _______

¢ Increased global competition
¢ Shorter product life cycles
* Greater R&D investment

e U.S. Court of Appeals for the
Federal Circuit (CAFC)
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WHY IS IT IMPORTANT NOW?
L _________________________________________________________________________J

¢ Increased global competition
-  Shorter product life cycles
e Greater R&D investment

e U.S. Court of Appeals for the
Federal Circuit (CAFC)

*$

SETTLEMENTS IN
INTELLECTUAL PROPERTY CASES
. .- ]

¢ Texas Instruments has collected $264 million
for DRAM patent infringements through the
first half of 1988.

* Fujitsu paid IBM a "very substantial”
settlement in 1983 and additional
"significant" revenue in 1987.

e SJS-Thomson collected "as much as”
$150 million from several memory
manufacturers.

© 1988 Dataquest Incorporated October 17 — Reproduction Prohibited

) Dataqqest incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408} 437-8000 / Telex 171973 / Fax {408) 437-0292



INTELLECTUAL PROPERTY:
What are today's key issues?

KEY ISSUES

e Current litigation in the semiconductor industry

- AMD v. Samsung, Atmel, Gazelle Microcircuits,
Cypress Semiconductor

- Samsung v. Monolithic Memories (AMD)

- National v. Cypress Semiconductor, Aspen
Semiconductor

- Intel v. NEC

- Zilog v. NEC

(Continued)
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KEY ISSUES
L ]

¢ Current litigation in the semiconductor industry

- Intel v. Hyundai, Vitelic

- Intel v. Hyundai, Atmel, International
CMOS Technology, Cypress Electronics,
Pacesetter Electronics, All-American
Semiconductor

- Intel v. AMD

KEY ISSUES

e Current litigation

¢ Final regulations to the Semiconductor
Chip Protection Act

]
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KEY ISSUES

e Current litigation

¢ Final regulations to the Semiconductor
Chip Protection Act

+ intellectual property issues in the
Trade Bill

INTELLECTUAL PROPERTY:
What to do?
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STRATEGIES

¢ Evaluate your technology

¢ |ntroduce a patent program

¢ Develop intellectual property resources
e Consider joint action

Ideas = Intellectual Property
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Intellectual Property = $
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In Ku, Kang
Senior Managing Director
Goldstar Semicondutor Ltd.

Dr. Kang is a Senior Managing Director of GColdstar Semiconductor Ltd. and R&D and
Business Develapment Group of C&C Sector of Goldstar Co,. Ltd. Prior to the position,
he was a Managing Director of Goldstar Telecommunication Co., Ltd.

Dr. Kang received Ph.D. degree in Electronic Engineering frem Univ. of New Mexico in
the States in 1367.
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Approaching
the Asian Age

EMERGING TELECOM
MARKET OPPORTUNITIES

Dr. In Ku Kang

Senior Managing Director
Goldstar Co., Lid.
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EMERGING TELECOM MARKET
OPPORTUNITIES

NOV. 1988

IN — KU KANG

GoldStar Co., Ltd

CONTENT

. WORLDWIDE TELECOM TREND

. WORLDWIDE TELECOM MARKET

. ASIA TELECOM STATUS AND SUBJECT

. ASIA TELECOM MARKET

. NICS TELECOM PRODUCT (°87) IN ASIA

. 1987 NICS TELECOM MARKET PER SEGMENT
. NICS LONG-TERM TELECOM PLAN

. KORER ISON PLAN

. HOT NEW PROBUCT AREA WORLDWIDE
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WORLDWIDE TELECOM TREND

— RAPID GROWTH IN COMPUTER & COMMUNICATIONS
. INCREASING COMMUNICATIONS & INFORMATION ACTIVITIES

— DE-RECULATION IN TELECOMMUNICATIONS
. SEPARATING OPERATION FROM REGULATION

- INTERNATIONAL STANDARDIZATION (IS0, CCITT)
. COMPLIANCE WITH STANDARDS

- TECHNOLOGY FUSION
. NETWORK INTELLIGENCE INCREASING

- VARIETY OF VALUE-ADDED SERVICE TO ISDN
. SOFTWARE SOLUTION & EMPHASIZING SERVICES

HORLDHIDE TELECON, MARKET
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ASIA TELECOM STATUS

- ELECTRONIC TELECOMMMNICATIONS FALLING BERIND
- DELAY OF TELECON DEVELOPMENT PLAN BY FINANCIAL PROBLEMS

TELEPHONE DENSITY IN ASIAN COUNTRIES (1986)
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per 198 populationss
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ASIA TELECOM SUBJECT

- THE DEVELOPEMENT OF THE TELECOM IMFRASTRUCTURE
. BACK-BONE TRANSMISSION SYSTEM TO EXTENDED SERVICE TO A REMOTE AREA

; TELREOR RobERNSATEON™

- R&D ACTIVITY
. BUILD UP THE CAPABILITY OF HIGH TECHNOLOGY

- MARKETING '
. REDUCTION OF THE GAP BETWEEN SUPPLY AND DEMAND FOR ALL SERVICES

- TRAINING
. IMPROVEMENT AND INCREASING TECHNICAL MANPOWER
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KOREA ISDN PLAN

PRE-1SDN
(1588-1991)

TRIAL
(1992-1938)

COMMERC1AL
(1997-2040)

- TELEPHONE NETWORK EXPANSION

— THFRASTROUCTURE DIGITAL

- INFRASTROCTURE DIGITAL
TELECOM NETWORK COMPLETION

~ UP-CRADE TELECOM NETWORK BY

- NATIONWIDE ISON

~ INFRASTRUCTURE BROADBAND ISDN

TELECOM NETWORE CONSTROCTION COMMON CHANNEL SIGNALING CONSTRUCTION
- INFORMATION & TELECOM NETWORK |- RPPLICABLE ISON
EXPANSION . STANDARDIZE 1SDN TERNINAL
HOT NEW PRODUCT AREA WORLDWIDE
INIT: $M
ITEM 88 MKT 9! KT CACR(88-92)
T-1 MULTIPLEXER 443 144 16.4 %
LANS 2,508 5,692 2.4
VOICE MAIL SYSTEM 519 993 18.1%
FAX 1,841 2.005 17.8 %
¥saT ] 119 851 205 %
DICITAL MICRONAVE RADIO 61 146 p IR
DACS : 218 T 22,6 %
ISON TERMINAL ADAPTER §T L T 5.8 %
LOCAL LOOP PRODGET 488 776 18.0 %
SS #7 SYSTENM 135 320 M.1%
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TAIWAN'S NEW MANUFACTURING FRONTIER

Dr. Ding=Yuan Yang
President
Winbond Electronics Corporation

Dr. Yang is President of Winbond Electronics Corporation. He founded Winbond
in 1987 along with several other senior managers from ERSO, Prior to
cofounding Winbond, he was General Director of Planning at Industry
Technology Research Institute (ITRI). Earlier, he served as the Deputy
Director of ERSO, in charge of R&D activities in computer systems. Before
that, he worked at Harris Semiconductor, where he was a key project leader in
the technology transfer program with RCA. Dr. Yang gradvated from the
National Taiwan University. He received a Ph.D. degree from Princeton
University and a master of Management Science degree from Stanford University.

Dataguest Incorporated
ASIAN SEMICONDUCTOR AND ELECTRONICS TECHNOLOGY CONFERENCE

. November 6-8, 1988
Seoul, Korea
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President
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TAIWAN’S NEW MANUFACTURING
FRONTIER

Dr. Ding—Yuan Yang

PRESIDENT
WINBOND ELECTRONICS CORP.

NOV. 7, 1988

TAIWAN 'S NEW MANUFACTURING FRONTIER

CONTENT

I. ASSEMBLY COMPANIES
N. ERSO
ll. FRONT END MANUFACTURING
V. DESIGN COMPANIES
V. SOME STATISTICS AND ESTIMATION
vi. SUMMARY AND COMMENTS

TAMMAN 'S NEW MANUFACTURING FRONTIER),
WINBOND ELECTRONICS CORP:
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. ASSEMBLY COMPANIES

e ASSEMBLY OPERATIONS BEGAN IN 1967 IN EXPORT
PROCESS ZONE WHEN LABOR WAS VERY INEXPENSIVE

oTHERE ARE ABOUT 30 COMPANIES ENGAGED IN
ASSEMBLY, OF WHICH 43% ARE FOREIGN — INVESTED
COMPANIES

o PLASTIC DIP : 90%
CERAMIC DIP : 10%
SMALL OUTLINE AND PGA : LITTLE

o NEW FRONT END MANUFACTURING SPURS NEW
INVESTMENT IN ASSEMBLY CAPACITY, PARTICULAR
FOR HIGH PIN COUNT PACKAGES

TAMAN & NEW MANUFACTURING FRONTIER/
WINBOND ELECTRONICS CORF.

l. AGSEMBLY COMPANIES

MAJOR INDEPENDENT ASSEMBLY COMPANIES

CAPACITY .
COMPANY * M/MON PACKAGE FORM

P D SOICPLUC OFF

P_ DIP.SOIC PLCC.PGA
ELECTAONICS - DIP GFP_SIDE - BRAZE

SILICON WARE

SIDN INDUSTRY P - DIP,SONC PLCC. OFP

P - DIP SOIC PLCC.TO - 92

| - P soIC PLEC

P - DIP.SOIC PLCC

TAIWAN 'S NEW MANUFACTURING FRONTIERY
WINBOND ELECTRONICS CORP.
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Il. ERSO (ELECTRONICS RESEARCH
& SERVICE ORGANIZATION)

o MAJOR DRIVING FORCE IN WAFER FABRICATION, IC
DESIGN AND COMPUTER TECHNOLOGY DEVELOPMENT

oTOTAL NO. OF EMPLOYEE : ABOUT 1700 PERSONS
s ANNUAL BUDGET: NT$1,200 MILLION(ABOUT US$ 41.5M)

#PILOT PRODUCTION TERMINATED IN OCT.1988

TAWAN 'S NEW MANUFACTURING FRONTIER)
WINSOND ELECTRON/CS CORF.

Il. ERSO

e —————— —  ERSO'SPILOT PRODUCTION
* 1 20TECHNOLOGY

* 2u Bi-GATE

* 3.5y Si - GATE TECHNOLOGY
* SuBi- GATE TECHNOLOGY

* TRAMSFERED Tu TECHNOLOGY FROM RCA
* ERS0 ESTABLISHED

SR PR TR NN SRR NN TR S NN VA RO NN E T EE B

W4 76 76 7 7E 7% W0 Bl 82 8) B4 WS W5 87 M8
* UMC ESTABLISHED *TSHC ESTABLISHED
* SYNTEK ESTABUSHED v pvierh

COMPANIES SET UP

TATBWAN 'S NEW MANUFACTURING FRONTIER,
WINBOND ELECTRONICS CORF.

) Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax {408) 4370202



il. ERSO

¢ MAJOR SPIN - OFF

« UNITED MICROELECTRONICS CO. {UMC)
. «TAIWAN SEMICONDUCTOR MANUFACTURING CO. (TSMC)
- SYNTEK DESIGN TECHNOLOGY
=WINBOND ELECTRONICS CORP.
«TAIWAN MASK CO. (DEC. 1968)
«SILICON INTEGRATED SYSTEM (SIS)

TAIWAN'S NEW MANUFACTURING FRONTIER/
WINBOND ELECTRONICS CORP.

. FRONT END MANUFACTURING

e ERSO(STARTED IN 1977, TEAMINATED IN 1988)
®UMC(STARTED IN JAN. 1982)
e TSMC(STARTED IN JULY 1987)

o HUALON MICROELECTRONICS CORP.(HMC)
(STARTED IN JULY 1988)

eWINBON: tECTRONICS CORP.
(STARTED IN OCT. 1988)

¢ ADVANCED DEVICE TECHNOLOGY(ADT)
(STARTED IN 1982)

# AMPI(STARTED IN AUG. 1988)

TA/WAN 'S NEW MANUFACTURING FRONTIER/
WINBOND ELECTRON/CS CORP.

) Dataqyest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408} 437-8000 / Telex 171973 / Fax (408) 437-0292



lil. FRONT END MANUFACTURING

10ATA0K | 104%.90K
- Gl
*

10,87, 10K

A 10.8°, 30K
-

10,5°, 308
= 10.5° 30K

-—

SOURCE ERSO

TAMHAN 'S NEW MANUFACTURING FRONTIER,
WINBOND ELECTRONICS CORP.

lll. FRONT END MANUFACTURING

TAIWAN 'S NEW MANUFACTURING FRONTIERY
WINBOND ELECTRONICS CORP.
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lll. FRONT END MANUFACTURING

PRODUCT LINE

MICROCOMPUTER  TELECOMMU- CONSUMER MEMORY FOUNDAY CUSTOM-  OTHERS
COMPONENT NICATION DESaN

X X X
X X

X

TAIWAN 'S NEW MANUFACTURING FRONTIERY
WINBOND ELECTRONICS CORP.

. FRONT END MANUFACTURING

REVENUE{USS M)

1987 1988* 1989* 1990*
ERSO 31.30 27.12 169 0
umMmc 87.50 117.97 149.8 200
TSMC 4.00 34.00 83.0
HMC - - 62.0 100
WINBOND - - 520 80
ADT N.A, 21.0 26
AMPI - 13.6 17
*Forecast SOURCE : ERSO

TAIWAN 'S NEW MANUFACTURING FRONTICE/
WINBOND ELECTRONKCS CORP.

. Daraqpest Incerporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131.2398 / {408) 437-B000 / Telex 171973 / Fax (408) 437-0292



IV. DESIGN COMPANIES

oTHERE ARE ABOUT 50 COMPANIES ENGAGED IN
IC DESIGN

=IC MANUFACTURING COMPANIES: WINBOND,UMC, HMC

~DESIGN CENTERS SET UF BY SYSTEM COMPANIES: SERTEK, TATUNG,

= IC COMPANIES WITHOUT FAB.: SYNTEK, SIS, HOLTEK, ...ETC.

~DESIGN CENTERS SET UP BY FOHEIGN SEMIOONDUCTG‘I COMPANIE 3{OR THEIR
DISTRIBUTORS): Ti, PHILIPS, HITACH, .

TAMAN'S NEW MANUFACTURING FRONTIER/
WINBOND ELECTRONICS CORP.

IV. DESIGN COMPANIES:
IC COMPANIES WITHOUT FAB.

REVENUE(USS$M)

1987 1989* 1990*

SYNTEK 15.63 . 26.44 33.00
HOLTEK 8.44 . 14.24 18.00
SIS 0.12 . 30.00 37.00
OTHERS - . 16.00 20.00

*Forecast SOURCE : ERSO

TAWAN'S NEW MANUFACTURING FRONTIER/
WINBOND ELECTRONICS CORP.

. Dalaqyesl Incorporated, a company of The Dun & Bradstreet Corporation
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IV. DESIGN COMPANIES(con’t)

ISSUES FACING THE DESIGN COMPANIES

o OVERLAP OF PRODUCT LINES
¢EXPERTISE NOT OBVIOUS

¢IS TSMC A RELIABLE SUPPLIER? IN TERMS OF PRIORITY,
ALLOCATION, PRICING, ...ETC.

¢ NOT EAGER TO WORK WITH FRONT —~ END
MANUFACTURERS BECAUSE OF OVERLAP OF PRODUCT
LINES AND MARKET

¢IS MINI—FAB A SOLUTION FOR FURTHER GROWTH?

To be continued....

TAMAN S NEW MANUFACTURING FRONTIERY
WINBOND E{ECTRONICS CORP.

V. SOME STATISTICS AND ESTIMATION
(MARKET SIZE AND IMPORT/EXPORT)

1885 1986 1987
{1:40) (1:38} (1:32)

IMPORT 481.6 789.1 1306.6
CONSIGNMENT 167.8 217 2859
COMSUMPTION 3138 677.4 10209

PRODUCTION 48.4 B4.8 117.6
DOMESTIC 254 61.2 57.9
EXPORY 23.0 33.6 59.7

CARRIED - IN ar.e 70.9 119.8

ESTIMATED .
1C DEMAND 376.7 709.6 1198.6

EXPORT 7185 5629 774.5

SOURCE: ROC CUSTOM OI;FICE, ERS?

(UNIT : US$ M)

TANAN'S NEW MANLFACTURING FRONTIER/
WINSOND ELECTRONICS CORF.

) Dataqpest Incorporaled, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / {408} 437-8000 { Telex 171973 / Fax {408) 437-0292




Vi. SUMMARY & COMMENT

¢THE GROWTH OF ELECTRONIC/INFORMATION
INDUSTRY INDUCES HIGH MARKET DEMAND

o FRONT END MANUFACTURING CAPACITY WILL TRIPLE
FROM 1887 TO 1990

¢ COMPANIES EXPRESSLY EMPHASIZE IN PRODUCT
DEVELOPMENT AS MAJOR STRATEGY

¢ COMPETITION WILL BE VERY KEEN AS COMPANIES
LOOK AT THE SAME PRODUCTS AND MARKET FOR THE
NEXT 3 YEARS

To be continued....

TATWAN 'S NEW MANUFAC TURING FRONTIERY
MWINBONDG ELECTRONICS CORPF.

V. SUMMARY & COMMENT(con’t)

o THE SUCCESS OF NEW COMPANIES MAY ENCOURAGE
MORE INVESTMENT IN SEMICONDUCTOR
MANUFACTURING

¢ DESIGN COMPANIES FACE GREAT UNCERTAINTY AS
COMPETITION INCREASES AND FOUNDRY CAPACITY
BECOMES LIMITED

¢ OPEN QUESTION:
WHEN WILL TAIWAN PRODUCE DRAM?

TAIWAN'S NEW MANUFACTURING FRONTIER/
WINBOND ELECTRONICS CORP.

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
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In the United States, al] degrees in elecctronics esgineering. Before he joined Daewoo
he worked for 1BM {n the States for several years in the seaiconductor field.

1290 Ridder Park Drive, San Jose, CA 95131-2398 (408) 437-8000 Telex 171973 Fax (408) 437-0292



Approaching
the Asian Age

ENTERING THE ASIC MARKET

Dr. Hong Jo Chang

Executive Managing Director
Daewoo Telecom Co. Ltd.

© 1988 Dataquest Incorporated November 7 — Reproduction Prohibited

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-800C / Telex 171973 / Fax {408) 437-0292



Entering the ASIC Market

flong Jo Chang
Executive Nanaging Director
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. ASIC STATUS IN KOREA

. INTRODUCTION OF DAEWOO’S ASIC
BUSINESS
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ASIC STATUS IN KOREA
OVERVIEW
Users’ interest rapidly growing
Design centers booming
ASSP market growing fast
CAD S/W R&D active in institutes

Government’s support to industries

ASIC COMPANIES IN KDREA

PRODUCT

ASIC DESIGN— LOCAL AFFIL.
COMPANY START GATE STD PLD MCU ERS FAB COMPAN

YEAR ARRAY CELL
ANAM 87 » * S VTI
DAEWOO 86 * * 35 - ZyMOsS
GOLD 84 » * - N/ A * LSI
STAR LOGIC
HYUNDAI 86 %, * N/ A * LS]

LOGIC

MJL 87 * 2 ALTERA
S5AMSUNG 84 * 7, * 40 *

SOURCE : ELECTRONIC PARYS AND COMPONENTS MONTHLY

®
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ASIC COMPANIES IN KOREA

PRODUCT

COMPANY ASIC DESIGN— LOCAL AFFIL.
START GATE STD PLD MCU ERS FAB COMPANY
YEAR ARRAY CELL

AMD N/A »- - N A

INTEL 86 - N/A

LS1 87 - - 7

LOGIC

MOTOROLA 85 - - - 3

NS 86 - * - 5 !

]
TI a7 *- - - 10
TOSHIBA N/A * % N/A

SOURCE : ELECTRONIC PARTS AND CONPONENTS MONTHLY

DBSTACLES IN ASIC BUSINESS

Poor users’ understanding

Low cost, small volume requirement

Continuous investment and upgrading

of technology

Lack of design engineers

Lack of system design knowledge

No commercial mask house

Most market by big corporatons

-3 =
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USER UNDERSTANDING

mAT ALL
(. 5%)
SOME (27 . 2%)

(20.7%)

WELL <(44.6%)
SOURCE: E P & C MONTHLY

ASIC SUPPLIER BY CDUNTRY

VERY NELL]

EUROPE (1%

TAIWAN

_,(4%\
/(DREA
(147>

USA /

(332

\\\\“%mhﬁrﬂﬂ///gg;;:EP&cmmmv
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APPLICATIDN FIELD

AUTOMOT I VE
(3.3%)

' VIDEOT4.3%)
MEASUREMENTS

(7.6%
OTHERS (4T3%)

TELECOMM.
(20.7%)>

INDUSTRIAL
(14.1%)

PROCESSING
(27.2%)

SOURCE: E P & C MONTHLY

PRODUCT CLASSIFICATIDN

ONE CHIP MICOM
(30%)

FULL CUSTOM
(31.3%)

PLD(B.?%)
STANDARD
CELL (2. 6%)

GATE ARRAY (32.5%)

SOURCE: E P & C MONTHLY
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CUSTOMERS REQUIREMENT

LONG PRODUCT
LIFE{O.5%)

/
ACCURACY RELTIABILIT
7.5%2 (32.67%>

FA/ST
DELIVERY
(8. 6%)

LOW CasT
(25.1%) PRODUCT' VARIETY

(25.7%)

SOURCE: E P & C MONTHLY

ELECTRONICS PRODUCTIDN IN KODREA

70 -
&0+
50
40 |
30+
20 +
10

R

Y
$100 MILLION 83 "84 "85 ' 86 t87
= INDUSTRIAL ~ ==-rw- CONSUMER —-—PARTS
SOURCE: KOREAN GOVERNMENT
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KOREA'S ELECTRONICS PRODUCTIONC(  87)
TOTAL 10 BILLION USS

PC &
Periprheral

(14.1%)

u—WAVE
OVEN(7%)

TV
C17%>

OTHERS
(20%)

TELECOMM.

INTRODUCTION OF DAEW0O’S ASIC BUSINESS

OVERYIEW
Company : Daewoo Telecom Co., Ltd.

Plant location :Guro Industrial Park,
Seoul, Korea

Facilities : 2 Fabs, test, ass’y, CAD
No. of employees in semiconductor: 300
No. of designers : 35

Major product : CMOS and Bipolar ASIC

-7 =
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THE REASONS DAEWODO ENTERED ASIC BUSINESS

Large internal semiconductor consumption
- QOver 100 Million US$ in ’88
- 90% imported

Various applications within Daewoo Group
- PC’s

Telecommunications

Home electronics and appliances

- Automobiles

- Heavy industries

i

Heavy dependence on foreign makers
- Delivery
- Cost
- Volume

TECHNOLOGY/PRODUCT

Present
- Semicustom std. cell
- Full custom CMOS

- Bipolar Linear

Future
- QGate Array
- Silicon Compiler
- BICMOS

- 8 -
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DAEWOD’S APPROACH FOR ASIC

Emphasis on internal requirements
Close cooperation with system houses
Low cost manufacturing

Increase of product variety

'Keep up with advanced CAD S/W technology

DAEWOG - ZyMOS

Daewoo

Low labor cost
Manufacturing facilities
Financing capability

ZyMOS

ASIC business experience
Manufacturing experience
Highly-skilled manpower

Y

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437.0292



COOPERATION OF DAEWOD AND ZyMOS

MFG SUPPORT

Daewoco
nSw—How Telecom

/f Korea
\\ Market

Product

Know—How

R&D Support

SUMMARY

Korea’s ASIC market is infant but growing
fast

System knowledge is essential for success

Most market within big corporations

- 10 -
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DEVELOPING SMALL ELECTRONICS BUSINESS IN SOUTH KOREA

pr. Kwang O. Park
Senior Vice President
Hyundai Electronics Industries Co.

Dr, Park is Senior Vice President in charge of research and development at
Hyundai Electronics Industries Co. He 1is actively involved in the
development of high-density memory products, logic products, ASICs, product
planning, and development. Prior to becoming Senior Vice President, he was
Managing Director of manufacturing and supervised the construction of the
6-inch wafer fab. Previously, he worked at Intel as a Senior Staff Engineer
and as Engineering Manager. While there, he worked on 1Intel 448 technology
area of process development, Prior to working at Intel, he was a Senior
Member of the Technical Staff at GTE Laboratories, Dr. Park also spent two
years at Natiopnal Micronetic as a Senior Process Development Engineer in the
area of thin-film technology. Dr. Park received a B.S. degree from the Seocul
National University and a Ph.D. from the University of Minnesota.

Datagquest Incorporated
ASIAN SEMICONDUCTOR AND ELECTRONICS TECHNOLOGY CONFERENCE
November 6-8, 1988
Seoul, Korea
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DEVELOPING SMALL ELECTRONICS
BUSINESS IN SOUTH KOREA

Dr. K.O. Park

Senior Vice President
Hyundai Electronics Industries Co.
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WE ALREADY JUMPED IN A SEMICONDUCTOR WAGON,

WHAT DO WE NEED TG DO TO DRIVE THE WAGON FAST AND WIN THE RACE?

WE NEED MORE AND MORE PASSENGERS TO JOIN US IN THE WAGON

+
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H N WE T AND ATTAIN MORE COMF
H E AND ACHIEY ECHNICAL INDEPENDENCE

C-'
z
..3

- PUT BETTER INFRASTRUCFURES IN PLACE
- ATTRACT AND BUILD UP FAST MORE SEMICONDUCTOR RELATED BUSINESSES
- INDUCE BALANCED DEVELOPMENT IN THE ALL AREAS OF TECHNOLOGY

- ENCOURAGE AND FACILITATE INDIVIDUAL ENTREPRENEURISM, PROFIT
SHARINGS, ETC.

- ENCOURAGE ACGRESIYE EXPANSIOGN OF R&D PROGRAMS

- IMPROVE THE QUALITY OF OVERALL EDUCATIONAL PROGRAMS AND/OR
PROFESSIONAL TRAINING PROGRANS

- INCREASE SUPPORT FOR UNIVERSITY AND JOINT PRIVATE SECTOR R&D
EFFORTS

WHAT KINDS OF SEMICONDUCTOR RELATED BUSINESSES ARE WE TALKING ABOUT? .

- WAFER PROCESS EQUIPMENT MANUFACTURING

- MATERIALS, CHEMICALS, AND GASES SUPPLIES
- FACILITY SUPPLIES

- MASK SHOPS

- CAD/CAM

- COMPUTERS

- INDEPENDENT DESIGN CENTERS

%HEMMORE AND MORE SEMICONDUCTOR MANUFACTURING COMPANIES TO SUSTAIN

. Dataguest Incorporated, a company of The Dun & Bradstrest Corparation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax {408) 437-0292



BREAKDOWN OF TYPICAL WAFER FABRICATION COSTS

MATERIALS 30%
DREPEELCATION a0
UTILITY 5%
GéA 13%
LABOR 12%

100%

BEFECTINE PURCHASING PRICE COMPARISON OF

Us

EQUIPMENT PRICE 100

COMMISSION, TRAINING

INSURANCE

AIR FREIGHT CHARGE(OVERSEA)

CUSTOM DUTY

TAXES
TOTAL 100

TYPICAL SEMICONDUCTOR

KOREA
160
12%
0.54%
1%
6.75%
1.21%
124
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IT IS TIME TO INDUCE BETTER BALANCED DEVELOPMENT ACTIVITY IN ALL AREAS

OF TECHNOLOGY

GRAPHIC ILLUSTRATION OF THE UNBALANCED TECHNOLOGY DEVELOPMENT ACTIVITY

R 1o

E

L =+

A

T +

I

V +

E

A

R 5%

B

[ +4

T

R =+

A

Y +4

S E

g 1 [ ]

L CAD ASIC COMPUTER MEMORY MEMORY LOGIC ~ MICROS EQUIPMENT

E DESIGN MFG.  DESIGN DESIGN DESIGN
ARE THE PRESENT KOREAN SEMICONDUCTOR BUSINESS SUFFICENTLY BIG
EE%(S;?IERLH';{MCT AND SUSTAIN THE PERIPHERAL BUSINESS ACTIVITY

o. IT NOT HAS BEEN S0 FAR.

o. BUT THE OFPORTUNITY IS RIPENING

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
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EXAMPLE
KIND OF BUSINESS ESTIMATION OF ANNUAL REQUIRED SALES TO
SUSTAIN MINIMUM BUSINESS ACTIVITY IN
KOREA
o. PHOTO RESIST/CHEMICAL $ 5- 10M
o. STEPPER  $80-100M
o. ETCH EQUIPMENT $30- 40M
o. MASX SHOP $10- 20M
ESTIMATION OF CAPITAL SPENDING BY THE MAJOR SEMICONDUCTOR
COMPANIES YN KOREA (IN MILLION US DOLLARS)
86 87 88 89 0 CAGR
SAMSUNG 127 187 280 359 400 43.8%
GOLDSTAR 90 133 198 300 350 5. 3%
HYUNDAI 100 80 70 350 400 62. 5%
-5 -

Dataquest tncorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / {408) 437-8000 / Telex 171973 / Fax (408} 437-0292



QUE
FOR SMAL

t

AND MEDIUM SIZED COMPANIES ARE DESIRED OVER BIG

BECAUSE THEY ARE:

- MORE DYNAMIC AND COMPETITIVE

- MORE QUICKLY RESPOND TO CHANGING MARKET SITUATIONS
- MORE INNOVATIVE AND CREATIVE

- MORE SPECIALIZED AND DIVERSIFIED

- MORE ATTRACTIVE TO ENTREPRENEURS

STIONS AND CONCERNS THAT NEEDS TO BE ADDRESSED TO INVESTORS
L AND MEDIUM SIZED BUSINESS?

IS BUSINESS OPPORTUNITY MATURE?
15 BUSINESS CLIMATE RIGHT?
ARE THERE GOOD GOYERNMENTAL INCENTIVES AND POLICIES IN PLACE

TGO ATTRACT

SMALL INVESTMENTS?

WHAT ABOUT THE RATE OF RETURN ON INVESTMENT AND PAY BACK
PERIOD?

ARE THERE ENOUGH EXPERIENCED AND SKILLED LABOR FORCES?
CAN THE MARKET BE DEYELOPED EASELY?
IS LOCAL FINANCING READILY AVAILABLE?

WILL ECONOMIC AND POLITICAL SITUATIONS BE STABLE IN A LONG RUN?

CAN OTHER ASIAN TERRITORY BE COVERED FROM KOREA?
IS RISK-TAKING TOO HIGH?

. Dataquest Incorporated, a company of The Dun & Bradstrest Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telox 171973 / Fax (408) 437-0292



I AND MEDIUM

WH LL
SI OREA?

AT ARE THE N
Z COMPANIE

L7 -3

T E OR CONCERNS AND ISSUES OF SMA
ED MFPANI CURRENTLY DOING BUSINESS IN K

g %éCE HIKES OF TMPORTED RAW MATERIALS AND
VERY OF RAW MATERIALS AND COMPONENTS

X GOYERNMENT APPROYAL PROCEDURES FOR IMPORT AND

E
L

e

STEADY
COMPON
- JIT DE
COMPLE
EXPORT
- DIFFICULT LOCAL BARXK FINANCING
- COMPLEX AND BURDENSOME TAX SYSTEM
- SHORTAGE IN SKILLED AND EXPERIENCED MANFPOWER

- DIFFUCULTY IN DEVELOPING AND PENETRATING NEW MARKET

. - LACK OF RESOURCES TO DEVELOP COMPETITIVE NEW TECHNOLOGY
- ESCAPE FROM LABOUR INTENSIVE BUSINESS
- FREQUENT DELAYED PAYMENTS FROM RECEIVABLE ACCOUNTS
- LABOR UNION MOVYEMENT
- TRADE FRICTIONS
- INTELLECTUAL PROPERTY RIGHT AND PROTECTION
- LACK OF TIMELY MARKETING AND NEW TECHNOLOGY INFORMATION
- MAINTAINING INDEPENDENCE FROM BIG GUYS ATTACKS

® .
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SURVEY OF SMALL AND MEDIUM SIZED ELECTRONIC COMPANIES ON THEIR
OPERATIUGNAL 1SSUES

{ S1ZC NO OF
1-29|30-49(50-990100-19%|200-299 |OVERICOMPANIES
ITEM 300 |SURVEYED
MATERIALS
-PRICE RIKE § 4 1 9 1 ] 31
CAVAILABILITY
MANPOWER SHORTAGE
.SHORTAGE IN 2 2 7 L] & 1 38
PROF ENGINEER
SHORTAGE [N SKILLED 3 5 B & 2 3 25
LABOR
MARKETING AND SALES
LACK OF MARKETING 3 1 L 9 5 § 28
EXPERIENCE

DIFFICULTY N
PENETRATING NEW

MARKET
BANK FINANCING
_LACK OF COLLATERALS ? 3 8 5 3 5 31
LIMITED AMCUNT OF - 7 [ 5 5 | 25
LOAN
FUNDING SHORTAGE 5 7 § 7 3 1 32
LACK OF TECHNICAL 1 2 5 1 1 1 11
INFORMATION
TAX EXAMINATION 2 2 5 3 2 1 15

! Source:,

SURVEY OF SWMALL AND MEDIUM S1ZED CMPANIES ON THE CONCERNS AND [SSUES ABOUT
THE TAX SYSTEM

{NO OF COMPANIES AND %)

L S1ZE NO OF
1-29|30-49|50-99|100~199|200-298| OVER |COMPSNID
L TEM ] 360 |SURVEYED

FREQUENT TAX TR 8 14 3 64
EXAMINATLONS G§ 7 08.9) (29.5) 3.8 | 0.0 ]Gt 5| @24

UNFAIR TAX IMPOSITION ‘ ‘ 3 | 10 8 - L 32
G131 (17.00 U2.8) (13.8) @y urw

TOO KANY DIFFERENT 8 ‘ THEES, 23 19 5 19
FORMS ON TAS REPORTS | (22 2) (26 4) (26.9} (36.2) | €28.6) | (18.2 | (21.6)

700 FREQUENT DEMAKD 3 ‘ 3 § 1 6 8 13 12
ON TAX REPORT 0.3) .7 (1.5 (0.3 | 2.9 60.0]| (4 D

BOOK KEEP ING 14 ’ i 6 ] 2 49
B89 208 (115 aed| @ o] an| as o

CLOSING FINANCIAL i | 4 4 | 8 2 2 21
REFORT 2.8 a.n .0 el ool an| awn

OTHERS - ? | 2 | - - 5
@8 @8 4D amn

TOTAL 36 | 53| 78 | 58 35 26 286

2. ﬁh {ie. 5) 7. 3) (20.3 mne.2 g. 1| 100.0}

Source:

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
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COMPOSITINAL COMPARISION OF SMALL AND MED!UM SIZED BUSINESS

"0 Y "85 B 1

TOTAL SHE TOTAL SME TOTAL SKB TOTAL SMB

NO. OF TOTAL |25 81625 072(32, 560|31. 46645, 933144, 803 (52, 011[50, 787

BUSINESS

COMPOSITICON 47.0 96.6 97.35 97.6
%!

TOTAL NG OF 938 452 £, 088 1. 636 2.529) 1. 413 2. 83311, 626

EMPLOYELRS

COMPOSITION 48.2 49.4 55.9 5T.4
%)

TOTAL NUTPUT 1. 388 426136 81714, 76278, 076127, 777193, 132135, 288
(BILLION WON}

COMPOS iGN 29.9 az.o 35.8 3r.e
(%)
ADDED VALUES 588 16512, 233] 4, 29227, 49610, 372|033, T46 |13, 185
(BILLION WON)
COMPOSITION 28,0 35.1 31.7 391
%
Source:

SURVEY OF S&M COMPANIES ON STRATEGIC POLICY RECOMMENDATIONS BY INDUSTRY TC
IMPROVE COMPETETIVENESS iN THE INTERNATiONAL TRADES

BUS!KEES
TEXTITE |GARMENT [MACHINERY |ELECTRO- |TRANSPOR- TOTAL
ITEM NLCS TATIGN
GUARANTLE OF FREE 350 2¢ 8.3 I A I -3 I B N N U0 D B Y
COMPETITION AMONG
CORPORATES
;XP&NDED BANKING AND |22 (36. 7 [12t50-0) | 30¢29 T {34 (41. 50 [21(35.0) 1119 Q36.4)
FINANCING ASSISTANCE
PROMOT!ONAL TRADE 1)1 1T 4D ICI W ol 2.4 101D gl 2. 4

LIPLOMACY

COODINATION OF EXCE~| 1Q11.73 | 1C 4 2) s s 1oz 4087 395
SSIVE COMPETITION

SIMPLIFICATION OF 15¢25.00 | 6¢25.0) 6¢5.9)) SC6.13]| 6Q000.0) ] 38LI1-B)
IMPORT AND EXPORT
RELATED PROCEDURES
AND FINANCING

GOVERNMENTAL SUPPORT| 9¢15.00 | 20 8.3 | 39(38.6) {26(3). 7 (2535 @ | 97¢28. D)
FOR RXD

GATHERING OF OVERSEA| 3( 5.0) - 1201190 [ 40 4.9 f 2¢03.3) 2106.4)
MARKETING AKD TECH-
NICAL LNFORMATION

OTHERS - - 110 - 1i1.N 200.0)
EE}AL GO ttg - {24¢ 7.8 (1013093 | B2 (2510 |60 (18.3) [327 0100, 0
-9 -
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MAJOR PROBLEMS IN THE MARKETING AND SALES AREA BY INDUSTRY

BUS INESS
TEXTILE |GARMENT |MACHINERY [ELECTRO-|TRANSPOR- TOTAL

[ TEM NICS TATION

LACK OF EXPERIENCED 13(26.5) | 626.1 | 2926.9) |23 285 [2020.8 | 91 29.6)
MANPOWER

MAKT' ING INFORMATION 104D | .o 1ras.ninaen| 1aan | sus. o
DIFF. IN NEW MARKET & |14(28.8) | 3(13.0) | 36(33.3) |29 (37.2) [13(26.5 | 8530.9)
SALES DEVELOPMENT

ADVERTIZEMENT AND SALES| 1( 2.0 | 1¢4. 3| s¢s5.0| 2ce. | tc2.0| 11¢3.8
PROMOTION

PROVIDING FUNDS FOR MKT| 6¢12.0) | 3a3.o | 13020 | sco.n| s 200 34001. 0
AND SALES
EXCESSIVE GOVERNMENT - 104D | 4canlicrnlice.o| 1023
REGULATIONS AND TAX

BURDENS
QUALITY PROBLEM 1(2.0) - a3t 1cly| 2! 1¢2.3
TRADE QUOTAS 108.2) | 51D - 3038 1020 13¢4.2
OTHERS 30 6.1 - - - - 3(10.0)

TOTAL 496,00 123¢ 7.5 [108(35.2) [78¢25. 0 |43 ¢i6.0) [307 (100 0)

MAJOR CAUSES FOR INSUFFICENT MFG FACILITY AND EQUIPMENT BY INDUSTRY
BUS INESS
TEXTILE |GARMENT |MACHINERY|ELECTRO-|TRANSPOR- TOTAL
1TEM '] NICS TAT10ON
INSUFF }CENT FUND 21458.%) |10¢66.m | 65¢67.0) |48 (81.4) |29¢61.D 117366 1
SHORTAGE IN SKILLED s22.2) | ¢e.n| 15069 119 | 8.0 | 4306.9
OPERAT1ONAL MANPOWER
LACK OF INFORMATION 1C2.8) | 1C6.0| 1303.40 2¢3.0 5008 22¢8.D
ABOUT MFG EQUIPMENT AND
FACILITY
OTHERS B(16.7 - 303D 2030 sao.e]| 15¢6.
TOTAL 36 (14.2) {15 6.9 | 87(23.2) |59(38.2) [47(18.5) |254¢100.0)
- 10 -
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FOREIGN INVESTMENT PROCEDURES

2
MOF {—> |RELEVANT
(poK) WINISTRIES
L]
RCFRC
1. APBLICATION FOR AUTHORIZATION 6. IMPORT DECLARATION
2. REVIEW OF APPLICATION 7. APPLICATION FOR EXEMPTION OR

REDUCTON OF CUSTOMS DUTY. ETC.

3, DELIBERATION AND APPROYAL BY THE & REPORT OF FOREIGN CAPJTAL INDUGCEMENT
FLPRC
4. AUTHORIZATION 9. INCORPORATION

5. APPLICATION FOR REVIEW AND

CONF IRMATION OF SPECIFICATION OF {0. REGISTRATION OF FOREIGN-INVESTED
CAPITaL GOODS TO BE [MPORTED ENTERPRISE

*NOTE: PROCEDURES ? AND 3 ARE OMITTED IN THE CASE OF PRGJECTS ELIGIBLE FOR
AUTOMATIC APPROVAL.

FORE{GN INVESTMENT CONDITICNS

FROJECTS HECESSARY CONDITIONS
1} PROJECTS ACCOMPANIED BY - THE PROJECT SHOULD BE ACCOMPANIED BY THE
ADVANCED TECHNOLOGY TECHNOLOGY THAT MEETS ALL THE FOLLOWING
CONDITIGNS
DOMESTIC SELF-DEVELOFMENT 1§ CONSIDERED
DIFFICULT

. USED IN TECHNGLOGY INTENSIVE OR HIGHTECH
INDUSTRIES ANNQUNCED BY MOF

. RECOGNIZED AS HAVING REMARKABLE ECONOMIC
OR TECHNOLOGICAL BENEFIT BY THE MINISTER
OF FINANCE AFTER CONSULTING WITH RELEVANT
MINISTERS AND THE MINISTER OF SCIENCE
AND TECHNOLOGY

2) PROJECTS INVESTED IN BY - ONLY IN MANMUTACTURING INDUSTRIES
NON-RESIDENT KOREAN
NATFONALS

3) PROJECTS LOCATED IN FREE
EXPGRT ZIONES

4) OTHER PROJECTS = THE PROJECT SHOULD BE SMALL AND MEDIUM SIZED
AND SHOULD FALL IN THE LIST OF "INBUSTRIES
FOR PREFERRED FOSTERING AS A SMALL AND MEDLIUM-
L1ZED ENTERPRISE WI1TH TAX EXEMPTABLE STATUS™

= (TS FOREIGN INVESTMENT RATI0 SHOULD BE LESS
THAN 50%

(MINISTRY OF FINANCE NOTIPICATION. NO 87-10. 87.7.1).

- 12 -
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ANEW PLAYER (N ASIAN SEMICONDUCTOR GAME - INDIA

Rahul Sud
Vice President of Marketing
Microchip Technology inc.

Mr. Sud is Vice President of Marketing at Microchip Technology Incorporated, a $100M
manufacturer of VLS! integrated circuits. Mr. Sud founded Lattice Semiconductor
Corporation in 1983 and served as President and Chief Executive Officer for four years.
Lattice's Generic Array Logic (GAL T™) family of 0.9 Micron E2 CMOS T™ PLD's have set &
new Industry standard in the $750M PLD marketplace. During his 15 years In
microelectronics, Mr. Sud has held management positions encompassing marketing,
development, manufacturing and corporate and general management, having worked at
{nted, Inmos, Signetics and Harris Semiconductor. Mr. Sud was Electronics Man of the
Year, Semiconductor Memories in 1980 and recelved the TOBIE award in London lor the
development of Inmos' pioneering family of IMS 1400 fast static RAMS which achieved
$100 million in sales in 1984,

Mr. Sud graduated as top ranked graduate from Si. Stephens College, University of Deihi.
He holds two masters degrees, one in Solid State Physics from the Florida Institute of
Technology and one in Electrical Engineering from the University of Callfornia, Berkeley.
He achieved Ph.D candidacy at Stanford University before joining the industry.

Dataquest incomporaied
ASIAN SEMICONDUCTOR AND
ELECTRONICS TECHNOLOGY CONFERENCE
November 6-8, 1988
Seoul, Korea

1290 Ridder Park Drive, San Jose, CA 95131-2398 (408) 437-8000 Telex 171973 Fax (408) 437-0292



Approaching
the Asian Age

I &
A NEW PLAYER IN ASIAN
SEMICONDUCTOR GAME -- INDIA

Rahul Sud

Vice President, Marketing
Microchip Technology Inc.
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DISINCENTIVES TO BUSINESS

* INDIAN BUREAUCRACY:

* PHYSICAL
INFRASTRUCTURE:

PERVASIVE,
COMPARTMENTALIZED,
OVERREGULATORY AND
LARGELY INEFFICIENT

POWER, TRANSPORTATION,
AND COMMUNICATIONS
STILL NOT MATURE

S

Miciochip

GDP GROWTH RATE COMPARISON

(PERCENT)
COUNTRY 1985 1986 1987
INDIA 4.2 4.5 4.5
KOREA . 5.2 10.5 6.7
TAIWAN 4.1 9.8 6.5-7.5
CHINA 12.5 7.0 5.5-6.5
JAPAN 4.5 2.3 3.5-4.5
UNITED KINGDOM 3.7 2.4 3.0
UNITED STATES 3.0 2.7 2.7

SOURCE. BRI INTERNATIONAL

Dataquest tncorporated, a company of The Dun & Bradstreet Corporation
1280 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-B000 / Telex 171973 / Fax (408) 437-0292



INDIA'S MIDDLE CLASS
THE DRIVING FORCE

e 12.5% OF POPULATION: - 100 MILLION PEOPLE

» GREATER THAN THE ENTIRE POPULATION OF
GREAT BRITAIN OR FRANCE

¢ ENTREPRENEURIAL

S

Miciochip

INDIAN EDUCATIONAL INSTITUTIONS

TYPE NUMBER
COLLEGE/UNIVERSITIES - ——-~--————=~=~- 125
SPECIALIZED INSTITUTES -\ -\ -————-———-—---—~- 15
INDIAN INSTITUTES OF TECHNOLOGQY ------- 5
ENGINEERING COLLEGES ------—-——>—--- 164
POLYTECHNICS - ----~—----—wrm—— - 331
REGIONAL ENGINEERING COLLEGES ---—-——--~ 5
TOTAL 645

Microchip

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax {408) 4370292



MAJOR SCIENTIFIC AGENCIES IN INDIA

AGENCY (MILLIONS OF F)
® DEPARTMENT OF ATOMIC ENERGY 1780.66
® DEPARTMENT OF SPACE 1450.28
® DEPARTMENT OF ELECTRONICS 60.60
® DEPARTMENT OF SCIENCE & TECHNOLOGY 850.18
® DEPARTMENT OF OCEAN DEVELOPMENT 220.71
® DEPARTMENT OF ENVIRONMENT 180.93
® DEPARTMENT OF NON-CONVENTIONAL ENERGY SOURCES 140.45
® INDIAN COUNCIL OF AGRICULTURAL RESEARCH 1310.00
® DEFENCE RESEARCH AND DEVELOPMENT ORGANIZATION 2040.00
® INDIAN COUNCIL OF MEDICAL RESEARCH 190.00
® COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH 1210.00
® NATIONAL BIOTECHNOLOGY BOARD e
® NATIONAL SCIENCE AND TECHNOLOGY ENTREPRENEURSHIP —

® DEVELOPMENT BOARD

INDIA HAS OVER 130 SPECIALIZED LABORATORIES AND INSTITUTIONS

INDIA

WORLD'S THIRD LARGEST
POOL OF SCIENTIFIC AND
TECHNOLOGICAL MANPOWER

WORLD'S LOWEST COST
ADVANCED
TECHNOLOGICAL TALENT

Dataguest Incorporated, a company of The Dun & Bradstreet Corporation

S

Microchip

1280 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437-0292



WAGE RATE COMPARISON
FOR SKILLED ELECTRONICS
EQUIPMENT OPERATORS

INDIA -~-~=--===—~——==— - $0.60/Hr.
SOUTH KOREA ~-===========~=- $2.50/Hr.
TAIWAN -——--——-——emmmm———ee ~ $2.00/Hr.
THAILAND -~---~—-~-———c==cc== - $1.15/Hr.

S

Wiciochip

LEVERAGING
INDIA'S NATIONAL ASSET

¥

SKILLED TECHNOLOGICAL
AND SCIENTIFIC MANPOWER

e VLS| DESIGN

¢ SOFTWARE DESIGN

e SYSTEMS DESIGN

¢ OTHER KNOWLEDGE INTENSIVE PRODUCTS

S

Micrechyp

) Dataguest Incorporated, a company of The Dun & Bradstreet Corporation
1280 Ridder Park Drive, San Jose, CA 95131-2398 / (408} 437-8000 / Tetex 171973 / Fax {408) 437-0292



GROSS SAVINGS AS A
PROPORTION OF GDP
' 1965 - 1983

(PERCENT)
1965-70 1970-75 1980-83
HOUSEHOLDS 11.6 13.5 15.7
PUBLIC SECTOR 1.4 1.8 1.9
PRIVATE CORPORATE 2.6 3.2 5.2
TOTAL DOMESTIC 15.6 18.4 22.6

SAVINGS

S

Microchip

EXPANSION OF COMMERCIAL

60.0DD —- =+ v mm e e s 1,200
"]
§ 50.500 o 1.000
[
L.
& 40.000 =S 800
By
5 '8
4 30 000 we s0O0
] o
" z
© 20,000 =~ 400
2
10,000 [ 200
ol e e !
1969 1975 1982 1987 1969 1975 1982 1587
SOURCE: RESERVE BANK OF INDIA Microchip
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SAVINGS RATES

'NDIA ———————————————— 23%
JAPAN ——————————————— 1 7%
SWITZERLAND --------—- 17%

BANK DEPOSITS HAVE GROWN 22 FOLD
SINCE 1970 TO OVER RS 1 TRILLION IN 1987

S

Microchip

INDIAN STOCK MARKET

NUMBER OF 1982 1986 1990
INVESTORS 2 M ™™ 15 M
(MILLIONS)

VALUE OF CAPITAL ISSUES APPROVED INCREASED
84% IN 1986, TOTALLING RS 37 MILLION

S

Microchug

) Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 951312398 / (408) 437-8000 / Telex 171973 / Fax {(408) 437-0292



INDIA

®* WORLD'S SECOND LARGEST POPULATION ———--
800 MILLION

®* WORLD'S LARGEST NUMBER OF COLLEGE
STUDENTS

e WORLD'S THIRD LARGEST POOL OF SCIENTIFIC & -
ENGINEERING MANPOWER

* WORLD'S 10th LARGEST INDUSTRIALIZED NATION

N

Microchp

* WORLD'S HIGHEST SAVINGS RATE - 23%

INDIA'S ELECTRONICS PRODUCTION
($ MILLIONS)

4,000

3,000

2,000

1984 1985 1986 1987 Micrachip
S0OURCE: DATAQUEST INC.

. Dataquest Incorporated, a company of The Dun & Bradstreet Corporation
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INDIA'S COMPONENT PRODUCTION
($ MILLIONS)

500

400

300

N

1984 1985 1986 1987 Microchp

SOURCE DATAQUEST INC

INDIAN SEMICONDUCTOR DEMAND
($ MILLIONS)

1,300
1,200
1,100
1,000
900
800
700

MARKET DEMAND
$ MILLIONS

JEPTTEITTET

S

1988 1989 1990 1991 1982 1993 Microchip

. Dataquest Incorporated, a compariy of The Dun & Bradstreet Corporation
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INDIAN SEMICONDUCTOR INDUSTRY
COMMERCIAL

e BHARAT ELECTRONICS LTD.

e SEMICONDUCTORS LTD.

* CONTINENTAL DEVICES INDIA LTD.
¢ SEMICONDUCTOR COMPLEX LTD.

e INDIAN TELEPHONE INDUSTRIES

RESEARCH .

o TATA INSTITUTE OF FUNDAMENTAL RESEARCH

o CENTRAL ELECTRONICS ENGINEERING AND
RESEARCH INSTITUTE ®

Mhicre - hig

SEMICONDUCTOR
COMPLEX LIMITED

A $50 MILLION NATIONAL
MICROFABRICATION CENTER

e 1.5 MICRON CMOS
o CAD
* ASSEMBLY/TEST

¢ ASIC

N

Micrechip

. Dataguest Incorporated, & company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 951312398 / (408) 437-8000 / Telex 171973 / Fax (408) 4370292



INDIAN GOVERNMENT
COMMITMENT TO VLSI

¢ 11 NEW NATIONAL DESIGN CENTERS

¢ LIBERALIZED POLICY ON IMPORT OF
HARDWARE AND SOFTWARE

e NEW WAFER FAB PLANNED BY INDIAN
TELEPHONE INDUSTRIES

SUCCESSFUL
FOREIGN DESIGN/SOFTWARE
ENTERPRISES IN INDIA

® TEXAS INSTRUMENTS
¢ TATA - BURROUGHS
e OTHER

{2

- 10 -
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FOREIGN COMPANIES IN INDIA

e AT&T PHILLIPS TELECOM ¢ N.V. PHILLIPS

o Cli - HONEYWELL BULL ¢ SIEMENS

¢ CONTROL DATA CORP. ¢ OKI ELECTRIC INDUSTRY
o ELXS! & TRILOGY SYSTEMS ¢ TANDON CORP.

o ICL * MONSANTO

¢ NORSK DATA ¢ RANK XEROX LTD.

S

Miwrochip

GOVERNMENT INCENTIVES

INDIA'S EXPORT PROCESSING
FREE TRADE ZONES

¢ UP TO 100% FOREIGN OWNERSHIP

* EXEMPTION FROM IMPORT DUTIES ON CAPITAL
EQUIPMENT AND RAW MATERIALS

¢ LOW INTEREST FINANCING

e 5 YEAR TAX HOLIDAY

e LOW COST LAND

e MAY SELL 25% OF OUTPUT TO DOMESTIC MARKET

Microchip

- 11 -
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INDIA'S UNIQUE POSITION

e POSITIONED TO CATAPULT INTO ONE OF THE
PREMIER CENTERS OF INDUSTRIAL R&D

®* IDEAL FOR PRODUCTION OF KNOWLEDGE INTENSIVE
PRODUCTS

S

Microchip

INDIA INVITES
5

TO FORM A PARTNERSHIP .@

- 12 -
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PARTNERSHIP MODEL

- INDIA
e VLSI DESIGN

* SOFTWARE TOOL
DESIGN

. HARDWARE TOOL
DESIGN

e DEBUG
e ASSEMBLY
e TEST

FOREIGN PARTNER

e STRATEGIC
MARKETING

e APPLICATIONS

"« WAFER FABRICATION

®* WORLD-WIDE SALES
AND DISTRIBUTION

N

Microchip

INDIA'S

COMPETITIVE ADVANTAGE

* ONE OF THE MOST EXTENSIVE COLLEGE, UNIVERSITY
AND GOVERNMENT LABORATORY NETWORKS

®* ENORMOUS POOL OF TECHNICAL AND MANAGERIAL
PERSONNEL - WORLD'S 3rd LARGEST

e ABUNDANT CAPITAL AVAILABILITY DUE TO HIGH

SAVINGS RATES

A LARGE AND GROWING INTERNAL MARKET

S

Microchip

& 4% =

_ Dataguest Incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437-0292



INDIA

A PASSAGE TO
SEMICONDUCTORS

S

Micrechip
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Xu Juyan is the chief engineer of Wuxi Microelectronics Corporation,
China, Since 1957, he has been in the semiconductors area, mainly spe-
cializing in R&D work of microelectronics process technology, devices
and circuits fabrication, circuit design, CAD and sexiconductor equip-
ment. In addition to technclogical management, he has been studying
development strategies of the electronics industry in recent years,
At present, besides the professor-grade senior engineer at ®WMC, he is
holding concurrentty the foilowing key posts, a professor both at the
Microelectronics Institute of Southeast University and the Economics
Administration Depariment of Zhejiang University, 2 member of the aAca-
demic Comaittee, Education Committee and Semiconducior ICs Committee
¢f CIE, a member of Clhina’s Eiectronics Industry Science and Techunology
Commiltee, and an examiner of the XNationai Foundation of XNatural
Science,
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THE RISE OF CHINAS SEEICONDUCTCR 1T CUSTRY
al JLYAN

Chiel Engineer
Suxi dicroetectronics Corperaion, China

OVERVIEW

China's research and deveiopment in semicoudaclor can be traced
back to as early as 1950s.

China developed its first germanium transistor in 1957 and was abtle
lo produce seven types of such devicves with an annual ocutpul of 66, 060
pieces in 1958, In the early 1960s, Hebei Sewiconductor Institute
developed the planar technotogy , with which it developed both  the
planar small signal transistor and the high. frequency high power
transister, Thereafter, it began 1o manufacture silicon semiconductor
devices on 1.5 inches ijmporled wafer fabricaliun equipmenti. In }945,
Hebei Institute began to manufaclure its firsl series of inlegrated
circuits (DIL), thus bringing China’s semiconduclor indusiry inlg
a new era, One year afier,China developed two kinds of Ulinear [{s
Campiifiers). About the same time, both microwave and optloetectronit
devices deveioped rapidiy in China.The tate 194G. wilnessed emergence
of Sichuan Seolid State Circuits Research Institulc and Nanjing Solid
Slate Devices Research Institute, wilh the iasiler specializing in
research and development of wicrowave and opteeiecironics technotog).
(Table 1 tists a chronology of events in (Lina’s semiconductor
industry.)

Therealter, the turmoit of the notorijous greal cultural revolu-
tion® began to affect the development of China’s semiconductor
industry, In 1970, aboul 15U millions of disureic devices and 4.2
pillions of ICs were produced in China, Since ihes ,China’s semicon-
ductor production was on decline year after ;ear antil 1974 75, which
oaw the annual cuipul resuming to the level ¢f 1-70 (see Table 2.

The year of 1977, only one year after [97¢ wiih the downfall of
the * gany of four” | esperienced a sharp increase in ICs preduction
wilh a tutal outpul five ltimes morte than that oi 1975, This sharp

« 1 .
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rebound. liowever, did not remain ionyer due to the basic guideline

influenced by the “gang of four™ . 5c soon after the conspirationai
cligue of. the "gang of four” was cracked down, China': semiconductor
industry actualiy entered a ten-year period (1976-1986) of recovery

and readjustmen!. The readjustment included rearrangement of 1the

ratic between mililar, and civic,capital and consumer applicalions,
betler combinalion of central planning and marketing control on the

wacroeconomic management and a new development strategy (emphasis cn

appltied purposes ralher than blind pursuit of the world mesl advanced
level), Therefore, the manufacture of semiconductor devices developed

moderately in China between 1976 and 1986.

Last year, China's semivonduclor industry began to show its prowess
after a ten-year readjustment and jusped oul the wmoderate growth,
The ICs outpul of 1987 increased 50~ against that of 1986 in China,
Yore significantiy, the Chinese government has laid out a new guide-
line for its electronics indusiry,i.e., to develop a new powerful
electronivs industry with microelectronics technology as its corner-
stone and both computers and communications as its frame to
closely serve the national economy, speed up the progam of the " four
modernizations” , and to raise the tiving standard of the whole society.
Under such guideline, China’s electronics industry has been playing a
more imporiant role in the national economy and its oupput value has
grosn steadily in the past few years (See Table 3>, The use of semi-
conductor products has escalated rapidly as a result of sharp growth
in  the consumer industry (see the communications and broadcasting
column of Tabie 4). Such fast growth in return has added an impetus
to the developaent of semiconductor industry. Therefore, it is widely
acknowledged that the glcbal semivonductor [ield will see a cowpeti-
tive player from China.

THE INDUZTRY STRUCTURE AND SCALE

There are some hundreds of semiconducteor panufaciuring and research
uryanicalions in Chins.  The sajoril, of them is under the adwinio-
tralicu of the Ministr, of Machine-baiidiay ad Tievtionice Industy,
and he rest 1s respeclively wnder (he Avademia Sinica, the Minillr,
of Space and Aviation Indusir,. he ¥inistry of Postal and Tetviow-
wundvalions and the Slale Lducaticn Cosmission. Theor sanufacturci.
atid research instifules are scaltercd all cver the vountryCove Taliv

33, bul warit, in the provinces of Jiangou, Liavning,  Shandony and

LJ 2 L]
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Sichuan and cities of Shanghai, Beijing and Tienjin. According teo
the statistics shown iu Table b, more than 209,000  people were
enyaged in the manufacture and research of China's semiconductor
induslry in 1956 ,with the majurity in the line of disirete devices
and over 40,900 in ICs, among whos more than 5,00 were reseach and
technical peeple. Mosl of these technical people now are working in
the Acadewia Sinica and major research organizations in  industrial
fields. They account for 40» of the lotal emplo,ment there.

Most Chinese semiconduclor manufacturers are under the Ministry of
Machine-building and Electronics Industry., Their outpul, ocutput value
and productivily in Lhe past three years are presenied in Table 7. A
principal portion of such devices are commercially produced by only a
few larger corporations,Up to now, the value of Chinese semicoaductor
devices consitutes a rather small portion of that of the electonics
industry, far from satisfying the needs of the counlry’'s industriali-
zation,

Comparatively speaking, China’s research and development in semicon-
ductor technology advances more rapidly than its manufacture A variet;
of high deasity fJk-bit DRAM and 16-bit microprocessors have been de-
veloped on the 3 inches equipment, Nearly one thousand of new types of
products developed in 1985 by organizations under the Ministry of
Etectronics Industry are shown in Table 8. A part of them deveioped
by research inslitutes during the sixth five-year period (1981-1985)
are listed in Table 9. Tabte 10 is a List of some major seciconductor
research insititutes in China. '

Al present , the manufacture technology in China is }-5 micron and

the research and development is 1-2 micron . The products made in
China cover all kinds of silicon and compound semiconduclor devices,
mainly for consumer applications with 3.4 inches wafers,

China’s semiconductor industry boasts a fair comprehensive systen
comprising design.wafer fabrication, mask making, assembly & packaging.
and testing with wafer fabrication in deminance over the other four,
[NTERNATIGNAL COQPERATION

Over the fast several years, China’s sewicunducter industry has

.3.
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been under remoulding in tight of the cpening policy. The remoutding

has been carried out in the forms of iicense agreement, compensation
irade, processing with supplied materials and joint ventures, Qnly

within the past few years have US$ 100 wiition and US$ 150 mitlion

wor lh equipment and technology been imported respectively regarding

discrete devices and [Cs, Such imported projecis are shown in Tabie 11.
Table 12 lists a number of major imported projects which were con-
pleted and wenl inlo commercial production in 1985,

Having gained more experiences, China’s semiconduclor industry is
cooperating with foreign companies in more cosprehensive ways. It is
introducing a complete package of technclegy from them and attracting
then to establish partially-owned and whoily-owned plants in China.

Meanwhite, Chinese semiconductor scholars have established wide
connections with their counterparts all over the world, often comparing
notes- with them on many subjecls.

Besides above international exchange, China has alsc imported semi-
conductor devices extensively in the past years. The imported ICs are
three times as many as domesticaily produced devices, However, the
exports of the same period are only a few percentage of the total out-
pul vatue,

DEVELOPMENT AND OUTLOOK

Although the semiconductor market in China is still in its infancy
compared wilh that of U,S.,Japan or Europe, il is expected to grow ra-
pidly in the near future,

During the period of the sixth (five-years (}9§1-1985), the oulput
value of China’s  semiconductor devices industsy was at a compound
annuait growth rate of 26-33 percent,If at such a rate, il will increase
three te four times b, the ead of 1990. Lisviete uduvices will increase
to RMBY 10 biition and ICs to PMB¥2-3 billion mark. - TFositively
affecled by the ten-year readjuslmwenl, the lLetter guidetine and the
openinyg policy, the acluat future growth rate of Chiua's semivenductor
devices indusiry could Le yrealer than ihat of lhe sixth five~)ear
period. I1 is, however,slili uacerlain if the sappl, of such devices can

. 4 .
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eecl lhe demand of a one-biliion-populalion markel. Belweed 1981 and
1955, China jmpurled cver §0 production lines for majur paris ul coivr
TV stte wilh o capacity of producing 8-9 miliiuva >els per year,  Nime
of ten planners and experts predicled then that it was morc than

eacugh to satiufy the Chinese market. It turned out this is> much under-
viligaled., Aciording 1o lhe public statistics, presently about 1540

fownilies are sharing a VCR, 1000 pecple are sharing eigh! telephones

and 25,000 pecple are sharing a car in China, When sameday the

Chinese marke! grows to be even half in size of the U5, or Japanese

market, just guess how many semiconductor devices will be needed for

all electronics syslems,

The world history shows thal the centre of human civilization has been
woving from one place (o another as time goes by, The Chinese civili-
zalion has been completing a journey around the earth, It starled {rem
Lthe Chinese ancienl capital Xi’an seven centuries ago, moved 1o Rome
through the “Silk Road~ and was hrough to the easten coast of North
America by the eighteen century Industrial Revolution following the
Renaissance and the Bourgeois Revoiution. In ]1950s, one of the tran-
sistor inventors Dr. Shockley spread the seed of silicon civilization,
frop east to west, to the silicon vailey. In tate 19705, the seed was
brought across the Pacific Ocean to Japan, In 1980s,it crossed the Sea
of Japan and came 1o South Korea. This civilization, touring along
thirty~five degrees Latitude(see figure 1), is expecied lo relurn to
China. If the relurn comes true, it must a sublimation, bringing
angther round of prosperity to the human beings. Al that tiwe, China
will possibiy rise to be 1the largest market of wmanufacturing and
vonsuming semiconductor devices in the worid,

LSS 1. 00=RMB¥3. 72
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Table | A Chronoiuyy of Events is China's Sewiconduclor Ludustr,

YEAR EVENTS . o
1956 Semiconductor technotogy was listed as cone of the
pricrities in “ Twelve-year Science & Technolog)

Devetopmen! Program ° prepared by the tale Premier

Zhuu Enlei with other ptanners
1957 The first gernaniug transisior was developed in China

1960 o Eseryenie of the semiconductor research institule
under the Academia Sinica '
o Emergence of Hebei Semiconductor Research Institule
under the Ministry of Industries

1963 Egergence of No, Four Machine-building Minislry(late
calted the Ministry of Electronics Industry)

1965 a Heliel Iustitute developed and began 1o manufaclure
its first series of ICs¢DIL)
o The outpult of semiconductor devices and transistor
radios exceeded that of electron tubes and eleciron .
tubes radios

1966 The first linear IC was developed and development
of MOS IC started in China

1968 Preparations were starled to establish Sichun Sciid
State Circuits Research Institute

1974 The State Planning Commission held the national ke,-
lash venference on LSI and its basic materials

1976 ik DRAM was developed at Beijing University

1978 §k DRAY was developed at lhe semiconducior research
institute under the Academia Siniva and Sichun Solid
State Levicves Researdh Iastitute respectisely

1980 16k DRAY was devetoped at Sichun Sclid State Devives

Recvardt Instilute amd  the sewivonductor researdh
institule under the Academia Sinica respeclively

.« 6 .
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¢ A leading group and its office were establised under
the State Council to enforce the developmen! of von-
pulers and ICs industzy in China (lale called China's
Eleclronics Industry Vitatization Leadiny Group)

v The third nalional key-tauk conference on LSI was

held and it decided to buitd ftwe wmicroelectronicy

bases in China, with one in the southern part and the

other in the northern part of the country

1983 The Staie Planning Commiusion approved to eslablish
Wuxi LSI Research®Production Corperatica under thie
Ministry of Electronics Industry (lale called Wwuxi
Hicroelectronics Caorporation) :

1985 o jbk SRAM was deveioped at Qinghua University
o G4k DRAM was developed al Wuxi dicroelectronics Corp.

»
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Table 2

YEAR

1953
1960
1962
1964
1966
1968
1970
1972

DISCRETE CEVICES

59.8
3.086.0
954.4
3.554.6
27.649.5
31, 416. 4
150, 523. 1
191, 669. 8

(In Thousands)

ICs YEAR

1954

1976

1953

1980

(o 1982

i8.6 1934

4,225 | 1986
2638.21

DISCRETE DEVICES

1,

223, 346.
353, 034.
111, 819.
677, 061.
633, 567.
053, 653.
989, 403.

N e =)

OUTPUT OF SEMICONDUCTOR DEVICES NMADE IN CHINA

ICs
3,878, ¢
21,582. 6
36, $14.9
16. 840. 6
13.920.0
30, 2789
15,7204
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Tabte § SALES OF ELECTRONICS PRODLCTS IN DIFFERENT AREAS

RADARS

1.1

5.5

6.3

10.3

COMMUNTCATIONS &
BROADCASTING

COMPLTERS

CIN BILLIOXNS

COMPONENTS

RiBY)

TOTAL
s
ill;d-
Lot.1
2331

241.2
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TABLE 3
NEX PRODUCTS DEVELOPED BY ORGANIZATIONS UNDER M.E. 1. IN jugs

uoneiodion 1eeaspelg g ung 8y Jo Auedwod e ‘pelesodiony) 1senbejeq

= DESIGN VERIFICATION 347
PRODUCTION FINALS 12
TECUNTCAL VERIFICATION 92
PROTOTYPES 369
TOTAL 320
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TABLE ¥

ACHIEVEMENTS MADE BY SOME MAJOR INSTITUTES DURING THE SIXTH FIVE-YEAR ¢1%81-1985

fMebet Seawivonductlor Tustitule

Sanjing Eleclronies Devices RUI,

Stchan Julid Stale Circuits RUT,

Betjing Semiconductor Devices R, 1,

Liavhe Lab & [ustitute

Shanghai Scemiconductor Devices R 1,
Jinan Semiconduclor Institute

e

TECINOLOGY

104

59

PRODUCTS

101

131

9

131

i1

39

36

INVOVATIONS

—m e = e W b

fﬂTAL
208
m
()
6
49-_
3

{3
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and 1985

I i
- _ m
, = ai__ '
— P — ——t = |
=
= 30
F
o r..v_....O_
- v— u [ I |
w .3_ _ _
— B -]
(L8 o l_u_
= [ N I
| [
L O AT — )
= — 1_3.
—
o
& - .
[ =
RN Y
=
=
(-4 | _
= I
& AT
= 17}
- &
n— S_ {
Wl
<
T
= ' {
== [ |
- IS
[ | —
.17,

Dataquest Incorporated, a company of The Dun & Bradstreet Caorporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 4378000 / Telex 171973 / Fax (408) 437-0292



uojelodiog) waNspelq | ung YL jo Auedwad B ‘palelodioay| senbeleq

2620-2ev {80V} Xed / £261L1 X3 / 0OD8-LEF (B0V) / 86E2-LELS6 YD ‘9SO UBS 'sAu(] %ied JOPDIN 06ZL

‘8L

TABLE (2

I{PORTED AND TECHNICALLY REMOULDED PROJECTS IN 1985

Cmes

LEAD  FRAMESRARING
GLASZ  PASSIVATION DIODES

ICs FOR COLOR TV

—- e e e — e

LCk-NCISE TRANSISTORS

 VARACTORS '

SILICON RECTIF[ERém

- _ e e ekt amm o o vy ———

CAPACITY

200 million ps. year
18 sitlion ps. year

26. 48 million ps year

10 million ps-year

30 mitlion p. o year

15 million ps-year
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WHERE THEY STAND
George Bush Michael Dukakis
On the deficit For "Flexible Freeze™ on For tougher tax enforcement
government spending
On defense For deploying "Star Wars®  For better conventional
forces
On trade Against protectionism For "temporary” protection
On industrial Against government For helping depressed
policy intervention regions
On savings and  For cutting capital Against cutling capita!
investment gains tax gains tax
Sowce: Dataquest

REAL DISPOSABLE INCOME GROWTH
AND THE PRESIDENTIAL ELECTION

Percent Change

X

19 | = Incumbent Party Wins
X = Oppaosition Party Wins

-1 1 r T T 1 I I 1 I 1 v 17 1 L L L L L LI L L L I 1 1

58 60 64 68 72 76 80 84 88
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A PARTY SCORECARD
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FEDERAL BUDGET DEFICIT
Billions of Dollars
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GNP GROWTH
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WORLDWIDE GROWTH PROSPECTS

Real GNP Growth

Percent
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WHAT IS THE DOLLAR WORTH?
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Purchasing Power Parity 203
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Source: U.S intemational Trade Commission
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WHERE IS AMERICX HEADED?
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CURRENT ACCOUNT BALANCES

Billions of Dollars
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U.S. IMPORTS UNDER GSP -- 1987

(Billions of U.S. Dollars)

Total
imports

Taiwan
Korea
Hong Kong
Singapore
World

$ 24.6
$ 16.9
$ 9.8
$ 6.2
$400.4

GSP
Imports Percent
$ 42 17.0%
$ 25 14.8%
$ 1.7 17.4%
$ 1.3 21.0%
$16.3 4.1%

Sowrce: LS. Dept. of Commerce
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WHAT THE TRADE BILL DOES .

¢ Expands definition of "unfair” trade

e Requires action against violators

e Broadens list of "unfair" subsidies

e Expedites handling of dumping cases

e Attacks telecommunications barriers

e Strengthens intellectual property protection
e Blocks some foreign takeovers

WHERE IS AMERICA HEADED?
P

Qliﬁcal Moderation P:. /}\

f J° Economic Slowdown

élperpower Conciliation %

échmlogy Emphasis
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U.S. BALANCE IN HIGH-TECHNOLOGY TRADE
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PRIORITIES FOR U.S. COMPETITIVENESS

e Restore fiscal discipline

e Strengthen trade policy

¢ Improve machinery for technology policy
e Increase investment in education

e Widen focus of national R&D efforts

Source: Council on Competitiveness
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_( AMD'’s Primary Mission - a - @

Supply total high-performance system solutions to the

manufacturers of computation and communications
equipment.
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¢ Trade Barriers
® Protectionism
e [ntellectual Property
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American Asia Strategy

e Foreign language and cultures

e [ ocal market requirements

® |ocal purchasing and financial systems
e Tough competition
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Good Marning ladies and Gentlemen,

This mm.i.ng the topic of my speech is Market Opportunities for U.S.
Companies : An Insider's View.

The Asia Pacific Region offers an opportumity that is unique and yet
difficult to comprehend. This region encompasses more than 603 of the
warldls population and is made up of many races, cultures, religions
and languages. It can be reasanably divided into countries with 4
stages of econcmic development.

These are as follews:

Aj

B}

Japan which has reached a stage of econcmic and technological
development with a high per capita income of US$18,000. This
matches or exceeds that of many Western Countries. It is a
difficult market but is the single largest opportunity in Asia.

In the second grouping are the four Newly Industrialized Countries
(NICs) of Korea, Taiwan, Hong Keng and Singapore. In these four
countries, per capita income is approaching US$7000 anrually. This
in itself is creating a potential domestic market for product that
are being produced or imported. These four countries share one
common shortfall ~ the lack of natural resourcves and in the case of
Singapore and Hong Kong, the pecessity to import food to feed their
population. Twenty years ago these countries shared the same
dilemma. They were all faced with high unemployment and yet
possessed few industries of any significance. Through adversity
and the need to swrvive in difficult environmant, these countries
with stable governments, diligent, educated and trainable workforce
have registered up to double digit economic growth in the past
decade. The route taken by each of these countries may differ but
1tcaﬂdbesmm1amzedasacmbinat1mofthemmtimoflocal
.mci:str:.es, the courting of foreign investment and the cantimicus
expansion of specifically identified industries.
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C) The third grouping consists of Malaysia and Thailand and possibly

D)

in the future the Philippines and Indonesia. These countries
represent growth opportunities for foreign investors in this
region. All these countries are blessed with abundance of natural
resources., Malaysia, with a per capita income of US$1600 per year,
has tremendous natural resources such as tin, petroleum and natural
gas. She has developed har commodity based industries and is
preeminent in her exploitation of palm oil, rubber, tin, oil and
gas, Following its close neighbar Singapaore, Malaysia has
attracted significant foreign investment in the electrunics
industry. Today Malaysia is also ane of the world's largest
exporter of semiconductors.

Thailand with a population of 54 million people has been successful
in attracting foreign companies from USA, Japan, and Europe in the
past three years. Fer capita income has increased from US$S400 per
year in 1985 to approximately US$700 per year in 1987. In this
categary, both Indonesia and Philippines could be new targets of
opportunity.

The fourth category is China and India. These countries represent
an opportunity for Western countries to participate in the future
growth of their combined domestic market of 1.8 billion psople.
Together they acocount for 43% of the world's population.
Unfortunately the per capita income of these two countries is low
at US$300 par year. China, as you know, has been experimenting
with the free econcny concept for the past 10 years. It has
recently anncunced a temporary price restraint for two years to
curb excessive inflation which rose to 20% in 1988. While the
reparcussions of this new direction is detrimental to many
investors in China, it nevertheless represents a hopeful sign that
the govarnment is capable of taking hard and unpleasant measures to
ensure its future survival,

India, a country of diverse cultures and languages represents a
fairly large potantial to fareign investors who are willing to
comply with the local laws on investment to participate in this
market. It has been estimated that approximately 70 million people
in India are in the annual income group of US$2000 per anmm, which
by itself creates & sizeable consumar market.

Both the FRC and India, however, are plagued with poor

infrastructure and as such constant improvement and upgrading will
be required to improve the efficiencies of their industries.

2=
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I have given you a hreakdown of the economies of Asia which are at four
distinct stages of econamic development. ILooking at these oountries
fram a different perspective, only Singapore and Hong Kong offer free
tradewithlittletomrestrictimtofareigninvestorswhowishto'
participate in their local market. Of course, these two countries have
come to realize that their small population afford them little to no
camfort to protect their home markets but to compete in the warld
markets through higher productivity and efficiencies. All the other
countries in Asia do possess significant markets in their cwn rights
and while they are openly courting foreign investments for export
parposes, they have protected their local market through various
measures.

These are as follow:

1) Import duty levied an components and finished goods.
2) Uplift on CIF values before the imposition of import duty.

3) outright protection on certain segments of the industries.
These are usually very subtly carried aut.

4) Requirement of local equity partners for projects aimed at the
Jocal market.

5) Balancing on export and import requirements.

I would like now to give ywu a hrief breakdown of the barriers and
oppartunities for each of the countries in this region.

Korea

Forea has a population of 43 million people. She 1s cauwrrently a major
exporter of VCRs, Televisions, Microwave Ovens, Audio products,
automobile and other cansumer products. With the investments made by
Samsung, Hyundai and now Goldstar, Karea is also an exporter of
semiconductors to world markets. Korea plans to increase her R&D
spending from 1.58% of GDP in 1987 to 5.0% in 2001 to enable her to
produce and compete in the higher end technological market.
Not contented with bher success, Korea has mapped a very aggressive five
year plan to be cne of the 10 largest exporting nations in the world.
To achieve this aim, Korea would have to expand exports of existing
mroducts to new geographical frontiers such as the PRC and the Eastern
Bloc, and pioneer higher end consumer, computer and communication
products. It is also envisaged that, with the growing ;n‘ospar.ityand
wealth, Korea will be a creditor nation by 1991. This, with the
grwﬁ;gtradehelancainherfavar,willraquirekoreatomnﬁmally
rethink her posture on imports and status of foreign
operating in the country. Qurently, Korea imposes an Import duty of
10% on semiconductars and 20% an computers. In consumer products,
Korea imposes a 20% import duty on television sets to which must be
added a 40% consumpticon tax.
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It is probable that in the foreseeable future we will see the
reunification of North and Socuth Korea. This would result in a greater
Forea with a larger market with mineral resocurces at her disposal.

Taiwan

We have seen this country continually reducing import duties for
semiconductars and computers. However, she still levies a 17.5% import
duty for television and to this is added another 20% commodity tax,
Taiwan, with a foreign exchange reserve of Us$72B, can afford to be
more accommodative to foreign investors. Unlike Korea, whose econcmy
is largely daminated by the 4 Chaashbols, Taiwan's economy is evenly
spread among entreprencurs who abourkd in this country.

In the past five years, Taiwanese entreprencurs have been scaling new
heights technologically. The country boasts of 3 diffusion plants
which are in operaticn to which must be added another three plants in
various stages of constructian. The free wheeling entrepreneurial
spirit has resulted in many Asic Design Houses for computer and
peripheral products. A visit to Hsinchu Science Park will be a

of the proliferation of many new hitech companies and majar
expansion of existing ones. Today, Large corporations such as Taiwan
Semiconductor Manufacturing Corporatian, Acer and Mitac and othars are
operating there alongside other smaller companies.

Hong Kong / Singapore

HangKanga:ﬂSu:gaporehave little to no barriers against foreign
investment. Both countries have been the manufacturing bases far
foreign manufacturers from the U.S.A., Burope and lately Japan.

Hong Rong is further augmented by many local mamifacturers such as
Videotech, Bondwell, Applied Electranics, etc. Both countries

good infrastructure for the financial and service industries in this
region and will cantimie to remain so. .

Both countries are suffering from labor shortage but have approached
this problem in their own separate manner. In Hong Kang many labor
mtensivelndustrieshavemredﬂ)eirmmmfmﬁngopezatmnswthe
Special Economic Zones (SEZ) in the People's Republic of China to take
advantage of the abundance of low cost labor there. It is estimated
that approximately 200,000 manufacturing jobs have been created by Hong
Fong companies in PRC for this parpose.
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In Singapore, while the government is encouraging industries with high
labar content to move to Malaysia, she has at the same time encouraged
companies oparating in Singapore to mechanize and to migrate to higher
value added products. This 1s daone through financial inducements and
through government funded training of the warkforce. In addition, she
hasadoptedapragmaticpolicytoauwtbehmngofmrkmsfrm
neighboring countries to supplemant her labor needs.

Singapore has also been vigorously pursuing multinational companies to
take advantage of her strategic location and has actively sought these
caompanies to set up their Operational Headquarters (OHQ) and
Internaticnal Purchasing Offices (IFO)} in Singapore.

Thailand / Malaysia

Much has been written about Thailand and Malaysia joining the league of
nawly industrialized countries within the next five years. In the
accompanying slide you will note that both countries do protect local
markets with high import duties ranging from 12.2% to 50% depending on
the products imparted., Both these countries regquire local equity if
the manufactured product is primarily targeted for the local market.
However, lower labor costs than the four NICs will give Malaysia and
Thailand a competitive edge where labor content is a major factor.
Many Americans, Taiwanese, Japanese and European companies are
capitalizing on these opportunities to minimize high cost of .
mechanizatian.

£

The PRC has continually increased its import duty for semiconductor,
computer and consumer products in the past four years. In the
accompanying slide you will note that semiconductors carry duties
ranging fram 25% to 40%, computers from 30% to 80% while television is
banned. Duties for other consumer goods ranges from 50% to 200%.

These duties were levied primarily to aub the pent up demand for
imported products which resulted in a drain on it foreign

reserve. This reserve fell to a critically low level of US$8B in 1984,
The fareign exchange reserve has recently risen to $18B but the value
of the PRC Foreign Exchange Qurrency (FEC) has fallen from 2.4 FEC to
US$1 in 1984 to 3.7 FEC to US$1 currently. In the unofficial market it
will require 7 to 8 Renminbi to exchange for US$1.
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The PRC has enacted sevaral new laws in the past few years to transfarm
state—owned corporations to enterprises. To improve industrial
efficiency, the PRC government is planning to reduce state=owned sector
from 60% in 1987 to 30% in 1993. In an attampt to encourage foreign
investmant, 1008 new foreign investment is now allowed for companies
wishing to participate in the local market. However, because of the
shartage of foreign exchange, companies are required to balance their
faoreign exchange requirement., In the present econcmic environment in
the PRC, campanies are urged to be patient and cautiocus in their
investment there. However, due to its size and population of 1.1B
people, ane cannot choose to ignore completely this market from a
strategic point of view. The concept of a greater China consisting of
PRC, Hong Kang and Taiwan could be a reality within the decade. This
would create anaw market horizon in these countries.

India

In India the duties for many products have been contimmally readjusted
in the past few years. High duties of 60% to 314% for semiconductors
and computers certainly deters impart of these products. In truth a
perscnal camputer while technically importable would require a memory
size approach a mainframe befare such import is considered legal. In
arder to participate in the local market, fareign investors are
required to hold less than 40% of the equity to qualify as an Indian

. DEC has recently formed a joint venture campany with its
local partper, Hinditron, to participate in this market. In the recent
two years, the Indian Govermment has also included export requirements
far joint ventures operating in India. Bureaucracy and Governmental
requirements tend to delay any potential new operation in India.
Nevertheless, like China, this is a market that few can completely
ignore from a strategic point of view.

Japan

I do not intend to discuss in great detail ahout Japan as many of you
world be better informed than I in this market. However, it would
suffice to mention that this great land of consumer innovation and
production would also be hard pressed to make refarms in opening up her
market, readjust to the strengthened Yen, readjust to pressures from
hertmdu:gpartnersinﬂaeﬁestemﬂorldandfacecanpeutmnfmthe
lower cost producers, from the four NICs plus the newly emerying
nations of Scuth East Asia Companies planning to participate in the
Japanese market must also learn to prise open the Japanese distribution
system.
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A parallel to Japan today is when the U.S.A. and Burope started moving
their uncompetitive industries to lower cost regicns in Asia in the
late fifties. Japan is aprroaching this same crossroad with but its
singular vigar, planning and stamina, Japan would undoubtedly come out
of this upheaval unscathed.

I would now like to give you a briefing of Texas Instruments in Asia. .
Twenty years ago, Texas Instruments built its first Asian plants in
Japan and Singapore. Since then we have added plants in Taiwan,
nalays.iaandtheﬁzilippmes My,whaveatotalofsplantsm
Asia plus sales, marketing, application and Asic Design establishments
in all major cities in Asia and a software design centre in Bangalore
(India). This year we have alsc started a bar design centre and will
establish a factory for our Semicanductor and Metal & Control

in Rorea. The total Asian activities have contributed US$709M of trade
billing ard to cur corporation in 1987,

In closing, I would like to reaffirm cur faith in Asia and we are glad

to have made the significant investments for the past 20 years in what
is now termed as "The Fasted Growing Region In The Warld"”.
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1. PRODUCTION TREND OF CONSUMER EGUIPMENTS IN JAPAN
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2. PRODUCTION TREND OF INDUSTRIAL EQUIPMENTS IN JAPAN
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3. EXPORT RATIO OF ELECTRONIC EQUIPMENTS IN JAPAN

3
80
CONSUKER EQUIPHERTS
TO
60
ELECTRORIC COKPOHENTS
- e,
SO
S—a
40 -
30
’/ ’_J’ M et
20- - e LT INDUSTRIAL EQUIPMENTS
T ,___,_,.4----*"
-"’-“'
'0' .-"—-‘.'
ol - —— - —
1968 ‘69 *J0 TV ‘T2 I3 M TS "I ‘T T8 '7e R0 ‘e ‘B2 'Sy B¢ '@ s ‘BT C#E B9

SOURCE: ENA)

4 . BACKGROUND OF OFFSHORE PRODUCTION OF JAPANESE
ELECTRONIC COMPANIES
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© . EXCHANGE RATE OF JAPANESE YEN
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6. REGIONAL PRODUCTION TREND OF JAPANESE MANUFACTURERS

0 10 20 30 40 50 60 70 80 90 16%0
COLOR Tv | 1 1 1 1 1 A i 1 1 1
85 nme | 66 it r] e |
86 DaQ | 50 ] 22 [ 8] 20 ]
87 ODIQ | 38 | 26 el 26 ]
JAPAN NIES EUROPE USA
TAPE RECORDER
85 D Q | 57 1 43 ]
86 naQ | a4 ] 56 1
87 D@ | 17 ] 83 |
JAPAN NIES
STEREO
85 NGO | T4 i 1 24 1]
86 0GQ | g — 66 TR ] 32 11
87 nIa | LB 1 37 ]
JAPAN NIES EUROPE
VTR
85 na [ 83 : =118
86 0 [ B Y e e R e :.'—“ g |
87 na [ 86 . =o—oad] 12 1]
JAPAN NIES | Usa
EUROPE
SOURCE : NRI . JAPAN
- o} =

_ Dataquest incorporated, a company of The Dun & Bradstreet Corporation
1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437-0292



7. IMPACT OF JAPANESE OFFSHORE PRODUCTION OF EGUIPMENTS
ON SEMICONDUCTOR PROCUREMENTS
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8. SOURCING OF SEMICONDUCTOR FOR OFFSHORE PRODUCTION
OF ELECTRONIC EQUIPMENTS

CASE : MALAYSIA
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9. JAPANESE SEMICONDUCTOR EXPORTS & IMPORTS
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10. SEMICONDUCTOR TRADE BETWEEN JAPAN AND NIES / ASEAN

{11

KOREA

HONG KONG

15.8

MALAYS|A

13.4

: 49 5
T ———

0

.5
2.7

THAILAND

Source : Ninistry of Finance {Japan)

Dataquest Incorporated, a company of The Dun & Bradstreet Corporation

COUNTRY BY COUNTRY
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{2] PRODUCT BY PRODUCT
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11. PRODUCTION |TEM OF SEMICONDUCTOR IN ASIA
BY JAPANESE MANUFACTURERS
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12. GLOBAL SHIFT OF ELECTRONIC EQUIPMENT PRODUCTION

Purchese of IC
for Offshore Production

13. FUTURE TREND OF SEMICONDUCTOR SOURCING
FOR EQUIPMENT OFFSHORE PRODUCT ION
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AGENDA

e Worldwide PC industry trends
e Emerging PC standards
e Asian market opportunities
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WORLDWIDE PC INDUSTRY TRENDS

e Worldwide

¢ United States
¢ Asia

e Japan
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ESTIMATED 1988 WORLDWIDE
PC MARKET SHARES

If-Sold Value

B IBM
Il Apple
Commodore
B Compaq
Hl NEC

B Aari

El Tandy
Zenith
B Olivetti
Il Others

WORLDWIDE PC SHIPMENTS
(VALUED UNDER $10,000) BY REGION

(Thousand of Units)

1988-1991

1988 1991 % CAGR
United States 9,816.6 12,640.3 8.8%
Canada 840.3 1,114.1 9.9%
Western Europe 4,070.1 5,343.7 9.5%
Japan 2,209.7 2,677.7 6.6%
Rest of World 4,946.0 7,610.0 15.4%
Total 21,882.7 29,385.8 10.3%
Source: Dataquest
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ESTIMATED WORLDWIDE PC SHIPMENT
TRENDS BY ARCHITECTURE

1988 1991
Non-DOS
PC Bus
B MCA
S -
%yr% i ey
_Ei‘ﬁ:.:::m S
NGEEE 3
“&II S
Total = 21.9 Million Units Total = 29.4 Million Units

Source: Dataquest

ESTIMATED WORLDWIDE PC SHIPMENTS
BY MICROPROCESSOR

1988 1992

BD 88/8 086 @-leﬂp-!&'—'ﬂm
E 80286 R

680XX
IR 80386
F: 80486
Il Others

\ 24.2%

4.7% Total = 294 Million Units

Total = 21.9 Million Units
Source: Datagisest
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ESTIMATED 1988 U.S. PC
MARKET SHARES

E IBM
B Apple

B Tandy

Il Commodore
Zenith

Compaq
Alari
B AT&T
NEC

B Others

If-Sold Value

B Toshiba 3.0%

U.S. PERSONAL COMPUTER FORECAST

Millions of Units
Billions of Dollars

30
o5 | M 1-Sold Value

20

15
10
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ESTIMATED ASIAN
PERSONAL COMPUTER PRODUCTION

(Thousand of Units)

1987 1988 1991

Taiwan 2,098 2,559 3,853
South Korea 1,327 1,970 2,966
Singapore 160 247 377
Hong Kong 19 44 136
Other 70 126 278
Total 3,674 4946 7,610

1988-1991
% CAGR

14.6%
14.6%
15.1%
45.7%
30.2%

15.4%

ESTIMATED ASIAN
PERSONAL COMPUTER MARKET

Shipments

1986-1980
1986 1987 1988 1989 1990 CAGR
365 548 796 1,150 50%

(Thousands of Units) 227

Market Size
{Millions of U.S. $) $220

$410  $980 $1,550 $2,200 76%

Average Price $969 $1,123 $1,788 $1,950 $1,913 19%

Souroe: MICH, BASD
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JAPANESE PC MARKET

e The market is dominated by three groups:

57.8% 11.2% 240%
NEC Fujitsu IBM
9801 Series FM-R PC AT
3
, { }
* EPSON Panacom M | 1AX Computers 43100
* Sharp (Matsushita) « Mitsubishi (Toshiba)
» The remaining 7 percent is "others"
Source: ERSO

JAPANESE PC SHIPMENTS, BY CPU

(Thousand of Units)
1983-1987
1983 1989 1985 1986 1987 % CAGR
8-bit 719 917 789 685 457 (10.7%)
16-bit 166 279 398 551 728 44.7%
32-bit 0 0 0 0 15 -
Total 885 1,196 1,187 1,236 1,200 7.9%
Source: JEIDA
Dataquest
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EMERGING PC STANDARDS

e Competing standards
¢ IBM's PS/2 strategy

¢ Extended Industry Standard
Architecture (EISA)

e NeXT Computer
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DATAQUEST PREDICTS: IBM PRODUCT
STRATEGY FOR THE NEXT 15 MONTHS

e An 80286-based AT bus system ($1,995)

e The Model 60 becomes and 80386SX tower
¢ A new portable based on the 80386SX

e A 25-MHz Model 80

IBM PS/2 PRODUCT STRATEGY

Current First Half 1988 | Second Half 1988 1989

B3 386 286 Contined)
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IBM PS/2 PRODUCT STRATEGY

Current First Half 1988 | Second Half 1988 1989

6 T SEEER
B3 386 [E 286 E=] 8086 o

DATAQUEST PREDICTS: COMPAQ PRODUCT
STRATEGY FOR THE NEXT 15 MONTHS

¢ Introduce multiuser 80386 and 80486

* Become an OEM for 8088 and 80286 systems
* The first 80486 vendor

e Introduce an 80386-based portable (clamshell)
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WHAT WILL 80486-BASED PCs
BRING TO THE MARKET?
e

¢ 82385 integration

¢ Faster throughput

¢ Multiprocessing

* Integrated floating-point option

* $1,200 price tag for chip

* First system - Fall 1989 (Compaq)

PROJECTED WORLDWIDE
OPERATING SYSTEM SHIPMENTS

Millions of Units

15[
12

TETLILLLS LT TR

9

Il DOS
¢ |—HI OS2

3 W
nmm\m\\\\

‘l\\l“‘“
0
1988
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EXTENDED INDUSTRY SYSTEM
ARCHITECTURE (EISA)

¢ Compete with IBM's micro channel (MCA)
e Compatible with existing AT bus, 80386, 80486
¢ Microsoft involved

* Features:
- 32-bit address andy data bus extension
- 32-bit direct memory access
- 32-bit bus-master support
- Programmable board setup

WORLDWIDE PC SHIPMENT FORECAST

BY BUS TYPE
Millions of Units
12
ISA
8
Total MCA
4
EISA
0 -
1988 1989 1990 1991 1992
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ASIAN PC OPPORTUNITIES
== =S =

¢ Asian market opportunities
e 1989 PC purchasing plans
e Asian PC device market opportunities

ASIAN MARKET OPPORTUNITIES

* Not easy to sell total systems to the
Asian market
- Price
- Native language application software
e Opportunities exist in providing key
components to system vendors
- Memories
- ASICs
- Microprocessors -- RISC and CISC
- Chip sets

Source: ERSO
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WHAT PERCENTAGE OF PCs TO BE
PURCHASED IN THE NEXT 12 MONTHS
WILL BE THE FOLLOWING?

80386-based 34.5%
80286-based 47.9%
8088/8086-based 10.0%
680X X-based 2.8%
Other 4.8%

Source: Dataques!

ASIAN PC DEVICE MARKET OPPORTUNITIES
L R

(Millions of U.S. Dollars)

1988 1991 CAGR

DRAMs $ 850 $1,320 15.8%
Micros 460 530 4.8%
ASIC 300 590 25.3%
Standard Logic 70 50 (10.6%)
Chip Sets 90 440 69.7%
Total $1,770 $2,930 18.3%
Source: Dataquest
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DATAQUEST CONCLUSIONS:

¢ The IBM-compatible market is still strong

¢ End users are moving to 80286- and 80386-
based systems

« The dealer channel is still king
e MCA: The Missouri Syndrome
e Will Compaq drive the industry?

» Asia will produce 26% of all PCs worldwide
by 1991
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