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DUN & BRADSTREET
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A.C. NELSEN COMPANY
DATAQUEST

¢ LARGEST NFORMATION SERVICE COMPANY
N THE WORLD

® 48000 EMPLOYEES N 25 COUNTRES
¢ 322 BLLION N REVENUES

= DATAQUEST
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' DUN & BRADSTREET
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¢ CONSUMER MARKETS ANALYSIS
- RETAIL STORE AUDITS
- END-USER SURVEYS

¢ INDUSTRY MARKETS ANALYSIS
- COMPANIES
- PRODUCTS
- TECHNOLOGIES

¢ FINANCIAL ANALYSIS
- MOODY’S INVESTOR SERVICE
- D & B COMPUTING SERVICES

= DATAQUEST
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& HGH-TECHNOLOGY ARM OF DUN & BRADSTREET
¢ LARGEST OF ITS KIND IN THE WORLD

¢ DRAMATIC GROWTH AND PROFITABILITY
SINCE 1971

woee DATAQUEST
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UNIQUE APPROACH TO INDUSTRY COVERAGE

¢ HIGHLY FOCUSED INDUSTRY SERVICES

¢ WORKING WITHIN INDUSTRY DIVISIONS
- INFORMATION SYSTEMS DIVISION
- PERIPHERALS AND DESIGN AND
AUTOMATION DIVISION
- SEMICONDUCTOR DIVISION

® TIED TOGETHER THROUGH THE CORPORATE
DATA BASE COMMITTEE

DATAQUEST
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DATAQUEST

- & HEADQUARTERED IN SAN JOSE, CALIFORNIA

¢ WHOLLY OWNED SUBSIDIARIES IN
- TOKYQO, JAPAN
- LONDON, ENGLAND
- MUNICH, GERMANY
- PARIS, FRANCE
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UNIQUE APPROACH TO INDUSTRY COVERAGE
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INFORMATION SYSTEMS DIVISION

¢ COMPUTER INDUSTRY SERVICES
- BUSINESS COMPUTER SYSTEMS INDUSTRY SERVICE
= TECHNICAL COMPUTER SYSTEMS INDUSTRY SERVICE

- PERSONAL COMPUTER INDUSTRY SERVICE
- SOFTWARE INDUSTRY SERVICE

¢ TELECOMMUNICATIONS INDUSTRY SERVICE
- EUROPEAN TELECOMMUNICATIONS

=re DATAQUEST
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UNIQUE APPROACH TO INDUSTRY COVERAGE
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INFORMATION SYSTEMS DIVISION tcontinuea)

¢ OFFICE AUTOMATION SERVICES
- ELECTRONIC TYPEWRITER INDUSTRY SERVICE
- OFFICE SYSTEMS INDUSTRY SERVICE
- WORD PROCESSING INDUSTRY SERVICE

¢ TERMINAL INDUSTRY SERVICES
- DISPLAY TERMINAL INDUSTRY SERVICE
- GRAPHICS TERMINAL INDUSTRY SERVICE

¢ STRATEGIC EXECUTIVE SERVICE

= DATAQUEST
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UNIQUE APPROACH TO INDUSTRY COVERAGE

¢ SEMICONDUCTOR DIVISION

- SEMICONDUCTOR INDUSTRY SERVICE

- SEMICONDUCTOR USER INFORMATION
SERVICE

- EUROPEAN SEMICONDUCTOR INDUSTRY
SERVICE

- JAPANESE SEMICONDUCTOR INDUSTRY
SERVICE |

- SEMICONDUCTOR EQUIPMENT AND
MATERIALS SERVICE

DATAQUEST
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UNIQUE APPROACH TO INDUSTRY COVERAGE

¢ PERIPHERALS AND DESIGN AND MANUFACTURING
AUTOMATION DIVISION

COMPUTER STORAGE INDUSTRY SERVICE

COPYING AND DUPLICATING INDUSTRY SERVICE

ELECTRONIC PRINTER INDUSTRY SERVICE

ELECTRONIC PUBLISHING MARKET ANALYSIS

WESTERN EUROPEAN PRINTER INDUSTRY SERVICE

CAD/CAM INDUSTRY SERVICE

ROBOTICS INDUSTRY SERVICE
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UNIQUE APPROACH TO INDUSTRY COVERAGE

¢ EACH SERVICE SUPPORTS ITS CLIENT BASE WITH

- COMPREHENSIVE INDUSTRY DATA BASE BINDERS

= NEWSLETTERS THAT ANALYZE SIGNIFICANT EVENTS,
TECHNOLOGY DEVELOPMENTS, PRODUCTS, AND
MARKET TRENDS

= ANNUAL INDUSTRY-WIDE CONFERENCES:
= NORTH AMERICA
- JAPAN
- EUROPE

~ DIRECT ACCESS TO INDUSTRY ANALYSTS AND
SENIOR STAFF

- CUSTOM CONSULTING PROJECTS FOR UNIQUE
REQUIREMENTS

TR DATAQUEST
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UNIQUE APPROACH TO INDUSTRY COVERAGE

EACH SERVICE HAS A PERMANENT STAFF
THAT BLENDS:

¢ INDUSTRY MANAGEMENT EXPERIENCE
OF MORE THAN 1000 YEARS

¢ HIGHLY CREDENTIALED MARKET
RESEARCH PROFESSIONALS

TO PROVIDE A CONTINUOUS, CONSISTENT
RESOURCE FOR INDUSTRY INFORMATION

DATAQUEST
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**NORTH
AMERICA
64%

DATAQUEST CLIENT BASE

= DATAQUEST
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DATAQUEST CLIENT BASE

¢ 2500+ SUBSCRIBERS
¢ 850+ COMPANIES |

¢ 240+ FINANCIAL INSTITUTIONS THROUGH
PRUDENTIAL-BACHE

¢ 60+ VENTURE CAPITAL AND COMMERCIAL
BANKING INSTITUTIONS

¢ 30%+ ANNUAL GROWTH

DATAQUEST
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SEMICONDUCTOR
INDUSTRY UPDATE

Fred Zieber

Senior Vice President and General
Manager, Semiconductor Industry
Division
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SEMICONDUCTOR CONSUMPTION

(PERCENT GROWTH)

1984 1985 1086

U.S. 53.0% (20.4%) 21.9%
WORLD | 48.7% (10.1%) 18.0%

Source: DATAQUEST

-
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ESTIMATED
U.S. SEMICONDUCTOR CONSUMPTION

{ Millions of Dollars)

1984 1985 18986
DISCRETE DEVICES 8 2.127 $ 1,792 $ 2,088
INTEGRATED CIRCUITS 11,332 8917 10,964
TOTAL $13.459 $10,709 $13,053

Source: DATAQUEST
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ESTIMATED QUARTERLY CHANGE IN
U.S. SEMICONDUCTOR CONSUMPTION

PERCENT CHANGE
20

N —
T e =207
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: =

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
' 1984 I 1985 !

Source: DATAQUEST
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ESTIMATED QUARTERLY
U.S. SEMICONDUCTOR CONSUMPTION

{ Millions of Dollars}

1983
Q. @ 83 a4
DISCRETE DEVICES $ 482 $ 434 8 428 $ 447
INTEGRATED CIRCUITS 2,331 2,098 2,166 2322 _
TOTAL $2,813 $2,832 852,595 52,769
1986
@ @ 0
DISCRETE DEVICES $ 485 8 5S04 8 B30 $ 570
INTEGRATED CIRCUITS 2,409 2610 2,768 3,032
TOTAL $2.894 83,114 $3,298 53,602

Source: DATAQUEST
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JAPANESE
SEMICONDUCTOR
MARKET

(zene Norreit

Vice President and Director, Japanese
Semiconductor Industry Service
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WORLDWIDE SEMICONDUCTOR REVENUES

{Billions of Dollars}

40
20 286 _ TOTAL
20 19.2 COMPANIES
15.0
| 119
10 5.2 7.1 W JAPANESE
et ;/ 77 /39.4% COMPANIES
G 7 1))

1982 . 1983 1984
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TOP 10 IC SUPPLIERS WORLDWIDE

MILLIONS OF

RANKING - DOLLARS PERGENT

1984 1983 COMPANY 1904 CHANGE
| 1 TI 8 2,373 55%
2 2 NEC 1,797 642
3 3 MOTOROLA 1,680 462
4 4 HITACHI 1,496 642
5 5 NATIONAL 1,203 392
6 6 INTEL 1,201 552
7 7 FUJITSU 1,072 772
8 8 TOSHIBA 1,039 69%
g 9 AMD 936 852
10 10 SIGNETICS 765 762
TOTAL 813,558 432
JAPANESE $ 5,400 871

Source: DATAQUEST
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MOS MEMORY RANKINGS--1984

1994
RANKING REVENUES  PERCENT
1984 1983 COMPANY (8 Millions) CHANGE
1 | HITACHI s 997 792
2 a NEC 713 1083
3 2 TI 693 872
4 5 FUJITSU 512 84%
5 7 TOSHIBA 396 79%
NEXT 5 1,575 48%
. TOP 10 $4,786 73%
% JAPANESE 58.43% 90%
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JAPANESE SEMICONDUCTOR
INDUSTRY ACHIEVEMENTS

PERCENT

50 2 OF ISSCC
PAPERS

.

> WORLDWIDE
IC SALES

30
20 SHARE OF US.
IC MARKET
10
0

1978 1980 1981 1882 1983 1984 1885

Source: DATAQUEST
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THE INVESTMENT BATTLE

MILLIONS OF DOLLARS
600

NEC (521)

500 F| FUJITSU (500}
;.44 HITACHI (460)
7| TOSHIBA (429)

400

d MATSUSHITA (333)
300

200

100 |

78 79 80 81 82 83 84
YEAR

Source: DATAQUEST
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1985 CHALLENGES

* OVERCAPACITY

® NEWCOMERS

* TRADE IMBALANCE

¢ MARKET OPPORTUNITIES

¢ 1985 CONSUMPTION FORECAST

Dataguest Incorporated, A Subsidiary of A.C. Nielsen Company / 1290 Ridder Park Drive / San Jose, CA 95131 / (408) 971-9000 / Telex 171973



NEW PRODUCTION LINES
IN JAPAN

1883 1984 1985 TOTAL

FAB 5 20 12 37
ASSEMBLY 4 14 5 23
TEST 6 16 10 32

15 50 27 Q2

Source: DATAQUEST
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JAPANESE IC INVENTORY

MILLIONS OF UNITS
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NEWCOMERS - -KOREA

1984
COMPANY (8 Millions) KEY PRODUCTS
DAEWOO 0 QUIT TEMPORARILY

GOLD STAR $15 BIPOLAR LOGIC,
MOS MEMORY,
CUSTOM IC

HYUNDAI 0 MOS MEMORY, MPU

SAMSUNG 860 MOS MEMORY,

. MPU/MCU

KOREAN

ELECTRONICS $4% DISCRETES/BIPOLAR

Source: DATAQUEST
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JAPANESE SHARE OF U.S. MARKET

PERGCENT
50
MOS MEMORY
($1.4 BILLION}
40
30
N / TOTAL IC
sy MOS LOGIC
....] BIPOLAR DIGITAL
LINEAR
1982 1983 1984

Source: DATAQUEST
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U.S.-JAPAN SEMICONDUCTORS

TRADE IMBALANCE
BILLIONS OF DOLLARS

3
28 4 U.S.-JAPAN

’ - JAPAN-U.S.
2 B2 U.S. BALANCE

15 X
1 Yo
0 o vz % -{Ef% B
-0.5
-1
-1.5
1980 1981

1982 1983 1964

Source: DATAQUEST
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HOT NEW MARKETS

CONSUMER COMPACT DISC
smm VTR
DIGITAL TV
SECURITY SYSTEMS
OFFICE {OA) MINI-FAX

LAN (LOCAL AREA NETWORKS]

WORD PROCESSING

ENGINEERING WORKSTATION

FACTORY (FA} ROBOTS '

SENSORS
. FLEXIBLE MANUFACTURING SYSTEMS
' TELECOM OPTICAL CONNECTORS

DIGITAL PBX

ELECTRONIC PHONO

Jataquest Incorporated, A Subsidiary of A.C. Nigisen Company / 129Q Ridder Park Drive / San Jose, CA 95131 / (408) 971-9000 / Telex 171973



JAPANESE SEMICONDUCTOR

CONSUMPTION
TRILLION YEN
3
P 2.0 2.1 o
2 51.82 0:5 0.5 Dls.gingE
[ 37.7% S N
1 \\0\§ 57.52 §\15\§ §§ 10.4%
05| RN\b3 _
NN N N

1983

1984

1983

Source: DATAQUEST
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MARKET STATUS- -SUMMARY

¢ INVENTORIES GROWING

¢ COMMODITY PRICES COLLAPSING
® SHIFT TO ASICs AND ASSCs

¢ ENTRY OF NEWCOMERS

¢ TRADE IMBALANCE ACCELERATlNG

® GROWING TELECOMMUNICATIONS AND
OA MARKETS

. ® GROWTH IN CHINA AND OTHER ASIAN
NATIONS .

Dataquest Incorporated, A Subsidiary of A.C. Nielsen Company / 1290 Ridder Park Drive / San Jose, CA 95131/ {408) 971-9000 / Telex 171973



MEMORIES

Lane Mason

Senior Industry Analyst,
Semiconductor Industry Service
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SEMICONDUCTOR
MEMORY MARKET STATUS

OUTLOOK FOR SUPPLIERS

& CAPACITY .

¢ PRODUCT, PROCESS, AND
PACKAGING PROLIFERATION

LANE MASON

Senior Industry Analyst
Semiconductor Industry Service

Dataquest Incorporated
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CAPACITY EXCESS

A

SOURCES OF NEW CAPACITY.
¢ ESTABLISHED MARKET PARTICIPANTS
¢ NEW START-UPS, MOSTLY US.

¢ TIER Il JAPANESE ASPIRING FOR
TIER | IN MEMORY PRODUCTS

® KOREA AND TAIWAN

Dataquest Incorporated, A Subsidiary of A.C. Nielsen Company / 1290 Ridder Park Drive / San Jose, CA 95131 / (408) 971-9000 / Telex 171973



PRODUCTION CAPACITY
FOR MEMORY PRODUCTS

¢ IMBALANCE IS GREATER THAN EVER: CAPACITY EXCEEDS
DEMAND BY 40%

¢ [T WILL TAKE A LONG TIME--MAYBE 2 TO 3 YEARS--
TO SOAK UP TODAY'S AND TOMORROW’S PROJECTED
PRODUCTION CAPABILITY

¢ FAR EAST HAS MOMENTUM IN PRODUCTION MEMORY - -
SILICON VALLEY FOR HIGH-TECH PROCESSING

¢ SHARED FAB: MANY DESIGN-INTENSIVE U.S. COMPANIES
ARE ESTABLISHING JOINT VENTURES WITH MANUFACTURING-
INTENSIVE FAR EAST SUPPLIERS

Dataquest Incorporated, A Subsidiary of A.C. Nielsen Company / 1290 Ridder Park Drive / San Jose, CA 95131 / (408) 971-9000 / Telex 171973



CAPACITY EXCESS

T Ky £

THE QUTLOOK FOR RECOVERY

¢ FORTUNATELY, BIT DEMAND IS EXPECTED TO GROW
100 PER YEAR, AND THE LONG-RUN PRICE ELASTICITY
FOR SEMICONDUCTOR MEMORY IS IMMENSE

* WILL THERE BE A MISFIT OF SUPPLY AND DEMAND
WHEN THE MARKET STRENGTHENS?

Dataquest Incorporated, A Subsidiary of A.C. Nielsen Company / 1290 Ridder Park Drive / San Jose, CA 95131/ (408) 971-9000 / Telex 171973



CAPACITY EXCESS

CONSEQUENCES FOR MATERIAL
AND EQUIPMENT MAKERS

® FAR EAST PRESENCE IS DOUBLY
IMPORTANT

- AS A SALES OUTLET
- AS A POTENTIAL FOR JOINT VENTURES
- BECAUSE IT'S IN JAPAN'S BACK YARD

¢ 1985 AND 1986 MAY BE A PERIOD OF
EXCEEDINGLY SLOW BUSINESS, BUT THE

LONGER-TERM OUTLOOK IS AS GOOD AS
THE SHORT-TERM OUTLOOK IS BAD.
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PRODUCT, PROCESS,
AND PACKAGING
PROLIFERATION
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CONSEQUENCES OF P

e MONEY IS SPENT ON WRONG
TOOLING/EQUIPMENT

¢ NEED CLOSE ATTENTION TO MARKET
DIRECTION

® DESIGN, INVENTORY AND PROCESS
MANAGEMENT, AND MARKETING ALL
INCREASE IN COMPLEXITY

Dataquest Incorporated, A Subsidiary of A.C. Niglsen Company / 1290 Ridder Park Drive / San Jose, CA 95131 / (408) 971-9000 / Telex 171973



95% MARKET COVERAGE

4K 16K 64K 256K 1Mb

TECHNOLOGIES 1 1 2 2 1
CRGANIZATION 1 2 3 3 5
ADDRESSING SCHEMES 1 2 3 5 6
PACKAGES 3 3 4 5 S+

TOTAL PROCESS
FLOWS REQUIRED 3 12 72 1507 1507

Source: DATAQUEST
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PART TECH- ORGANI-

NO. NOLOGY ZATION  ADDRESSING PACKAGING
1103 | PMOS 1K x 1 PAGE MODE  DIP (PLASTIC,
CERAMIC
CERDIP}

" OTHER

Source: DATAQUEST
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P* IN DYNAMIC RAMs- -4K DENSITY

PART TECH- ORGANI-
NO. NOLOGY ZATION ADDRESSING PACKAGING

4027 NMOS 4K x 1 PAGE MODE DIP (PLASTIC,
CERAMIC
CERDIP)

OTHER

(ACTUALLY 3 PINOUTS: 16, 18, 22}

Source: DATAQUEST
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P‘ IN DY

N

PART TECH- ORGANI-
NO. NOLOGY ZATION ADDRESSING PACKAGING

4116 NMOS 16K x 1 PAGE MODE DIP (PLASTIC,
CERAMIC
CERDIP}

2118 NMOS 16K x 1 PAGE MODE OTHER

{VARIANT WAS 5-VOLT OPERATIONJ

Dataquest Incorporated, A Subsidiary of A.C. Nielsen Company / 1290 Ridder Park Drive / San Jose, CA 95131 / (408) 971-9000 / Telex 171973



P‘ IN DYNAMIC RAMs--64K DENSITY

R o e

PART TECH- ORGANI- )
NO. NOLOGY ZATION ADDRESSING PACKAGING

4164 NMOS 64K x 1 PAGE MODE DIP (PLASTIC,
CERAMIC

CERDIP )
4416 NMOS 16K x 4 PAGE MODE OTHER
2600 NMOS 64K x 1 NIBBLE

2630 NMOS 8K x 8 NIBBLE

2186 NMOS 8K x 8 PSEUDO -

STATIC
51C86 CMOS 8K x 8 PSRAM

Source: DATAQUEST
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P4 IN DYNAMIC RAMs- -256K DENSITY

PART TECH-  ORGANI-

NO. NOLOGY ZATION ADDRESSING PACKAGING
(41256 ] NMOS 256K x 1 PAGE MODE DIP (PLASTIC,
CERAMIC
CERDIP )
41257 NMOS 256K x 1  NIBBLE, PLCC, SOIC,
CAS BEF. RAS. 2IL
(41464 NMOS 64K x 4 PAGE, OTHER
CAS BEF. RAS.

4148t NMOS 64K x 4 VIDEO RAM
141286 CMOS 32K x 8 PSRAM
5510256H CMOS 256K x 1 FAST PAGE
{59C257H| CMOS 256K x 1 STATIC COLUMN

{51C260H| CMOS 64K x 4 FAST PAGE
{51C261H| CMOS 64K x 4 STATIC COLUMN

Source: DATAQUEST
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PART NO. TECHHNOLOGY ORGANIZATION ADLRESSING PACKAGIHG

91000 | ND5 Mox1  PAGE MODE DIP (PLASTIC,
CERAIMIC
CERDIP, 50
NMOS Mbx1  HIBBLE MODE pLCC)
OTHER
oS M x1  FAST PAGE MODE SIP MODINE
' . CLUSTER MODULE
et
51C1001 £cMos Mx1  STATIC COLUMN MODE m
A11256 MM0S 256K x4 PAGE MODE OTHER
51C 1004 cMos 26K x4 FAST PAGE
51€1005 eMos 6kx 4 STATIC COLUMM
SiC1091 ermos 26Kx4  DUAL PORTAUIDED i
SICKANX emms 128K x8  PSELDOSTATIC
(MORE)

Source: DATAQUEST
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CAPITAL _
PRODUCTIVITY

Robert McGeary

Manager, Semiconductor Equipment'
and Materials Service

Dataquest Incorporated, A Subsidiary of A.C. Nlelsen Company / 1290 Ridder Park Drive / San Jose, CA 95131 /1 {408) 971-9000 / Telex 171973



CAPITAL
PRODUCTIVITY

TOO LITTLE--TOO LATE

ROBERT McGEARY

" Semiconductor Equipment
and Materials Service

Dataquest Incorporated, A Subsidiary of A.C. Nieisen Company / 1290 Ridder Park Drive / San Jose, CA 95131/ (408) 971-9000 / Telex 171973



OUTLINE

¢ CAPITAL PRODUCTIVITY DEFINITION
¢ HISTORIC PRODUCTION TRENDS

¢ THE KEY TO MARKETING:
CUSTOMERS' NEEDS

Dataquest Incorporated, A Subsidiary of A.C. Nielsen Company / 1290 Ridder Park Drive / San Jose, CA 95131 / (408) 571—9000 ! Telex 171973



CAPITAL PRODUCTIVITY

CAPITAL PRODUCTIVITY IS DEFINED -
. AS THE RATIO OF QUTPUT TO INPUT:
REVENUE DIVIDED BY INVESTMENT
IN CAPITAL EQUIPMENT.

Dataquest Incorporated, A Subsidiary of A.C, Nielsen Company / 1290 Ridder Park Drive / 5an Jose, CA 95131 / (408) 971-9000 / Telex 171973



CAPITAL PRODUCTIVITY

Pc = Pp * Pe

WHERE:

CAPITAL PRODUCTIVITY
PROCESS PRODUCTIVITY
EQUIPMENT PRODUCTIVITY

Pc
Pp
Pe

Dataquest Incorporated, A Subsidiary of A.C. Nielsen Company / 1200 Ridder Park Drive f San Jose, CA 95131 / (408) 971-9000 / Telex 171973



PROCESS PRODUCTIVITY

PROCESS PRODUCTIVITY IS MEASURED
IN REVENUE PER SQUARE INCH OF
SILICON. IT IS THE PRODUCT OF
MANUFACTURING YIELD, AVERAGE
SALES PRICE, AND INVERSE DIE SIZE.
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EQUIPMENT PRODUCTIVITY

EQUIPMENT PRODUCTIVITY IS
MEASURED IN SQUARE INCHES OF
SILICON PER DOLLAR OF INSTALLED
CAPITAL. IT IS THE PRODUCT OF
RELIABILITY, UTILIZATION. AND

WAFER THROUGHPUT PER DOLLAR OF
CAPITAL.

-
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- PROCESS PRODUCTIVITY

- REVENUE/SQUARE INCH
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EQUIPMENT PRODUCTIVITY

SQ. IN./DOLLAR OF CAPITAL
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CAPITAL PRODUCTIVITY

MANUFACTURING EFFICIENCY INCREASE
REVENUE/DOLLAR PPE
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TOO LITTLE--TOO LATE

CHOOSING TO DO IT RIGHT
IS CHOOSING TO DO NOTHING

¢ EQUIPMENT PRODUCTIVITY DECREASING
AT 8% PER YEAR

¢ PROCESS PRODUCTIVITY INCREASING
AT 3% PER YEAR

® GOAL: 98% UPTIME, 75% UTILIZATION
® WHERE'S THE BEEF?
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A MARKETING PERSPECTIVE

SATISFY CUSTOMER NEEDS
OR |
HE WON'T BE AROUND
TO BUY FROM YOU!

-
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