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MEMORY PRICE -- DRAMs

$US per 1K Bits
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* Price/performance: great curve
e Profits/margin: disaster curve
¢ Resolution: shift focus from lab to end user
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"Your computer and communication
customers' profit problems are
also your problems"

"Engineering your way to
profitability through product
differentiation is unrealistic"
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"Is your technical differentiation
advantageous to your customers’
end users?"

¢ Technology is a commodity
e Connectivity on the users' terms
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Quality

Customer Service

Customer Satisfaction

"Excellence means we are so in tune with
our customers’ needs, we not only read their
requests, we can almost read their minds --
and never rest in our obsession to satisfy
and delight them"”

John F. Akers
Chairman of the Board
IBM Corporation
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pallot

Ballot
Box

BORROW CONSUMER MARKETING TECHNIQUES

» Build database of user profiles
e Statistical sampling by:

- Region

- Platform

- Distribution
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"It's too expensive to lose a customer”

* Product and technology commoditization
¢ Price reduction
¢ Customer loyalty
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1992 Dataquest Semiconductor
Supplier-of-the-Year Award

@ 1991 Dataquest Incorporated May 29 — Reproduction Prohibited



SEMICONDUCTOR CONFERENCE
May 29-31, 1991
Marbella (Malaga), Spain
H. Glen Haney's Presentation

Good Morning! And may | add my welcome on behalt of
Dataquest's home office.

| am honored that my first continental speech as President
of Dataquest is to this--the most prestigious of Dataquest
conferences. Among you sit the leaders of that part of the
computer and communications industry that is itself a
leader--the semiconductor industry. | shall be talking this
morning about your relationships with your computer and
communications customers and their customers.

When Dataquest was founded 20 years ago, one of our first
services covered the semiconductor industry. In the
intervening years, semiconductor logic and memory
devices have become global both in terms of source as
well as use. And today we see continuing, and frequently
astonishing, advances made around the world without
regard to political borders.

These logic and memory devices have also led the way,
almost inexorably it seems, in developing an unbroken

5/22/91, 11:28 AM
Page 1



record of price performance improvements unmatched in
any other industry in recorded business history.

Let me share with you three sets of numbers relative to
MIPs, memory, and microprocessors that will illustrate my
point. (1))n 1986, one MIP on a workstation cost, on
average, $14,600. An average MIP in 1990 costs just over
$1,000. (Z)And, within the last month, Hewlett-Packard
announced a 700 Series workstation at a MIP cost of $210. ’

(3)In memories, DRAM prices per 1K bit in 1976 was $1,600
which in 1990 has shrunk to 6 2/3 cents.

(4)\n microprocessors, a 68000 MIP in 1979 cost $330,
while in 1989 a MIP worth of power on a 68040 was
approximately $50.00.

Those are stunning improvements in price performance.
And yet, there is in that picture the kernel of a destructive
force that is, in my view, symptomatic of a larger issue
that is becoming more and more visible and with a greater
and greater urgency for recognition and resolution. And
that is the issue of profitability.

| shall spend the next several minutes discussing the flip
side (the other side) of the price-performance picture
which is one of declining margins and diminishing

5/22/91, 11:28 AM
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profitability. (5)This decline is the mirrored side of doing
a great job in design, development, and production
engineering. Finally, | shall share with you my assessment
of the urgency to address margin declines and will
conclude with a proposal to make a fundamental shift in
product development focus from the laboratory to the
user which, .| believe, will improve profitability.

A few pieces of anecdotal evidence extracted from recent
press clippings will be sufficient to affirm what you
already know about shrinking margins within your largest
and most important markets, i.e., computers and
communications.

QUOTE:

H-P MARGINS DECLINE FROM 52% IN 1987 TO 47%. CAUSE;
LOW MARGIN PRODUCTS LIKE PCs AND PRINTERS
DISTRIBUTED THROUGH DEALERS.

COMPAGNIE BULL SEES $1B DEFICIT. CAUSE; UNABLE TO
KEEP UP WITH RAPID CHANGES AND MARGIN DECLINES IN THE
INDUSTRY.

PBX MAKERS SELLING AT A LOSS IN U.S. MARKET. CAUSES;
URGENT REVENUE NEEDED TO OFFSET SWOLLEN R&D
EXPENSES.

5/22/91, 11:28 AM
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What these headlines do not show is that most of these
profit problems are both profound and chronic. | would
further argue that most cannot, and will not, be remedied
by technological breakthroughs or startling new
improvements in cost per MIP or cost per bit of storage.

(G)My assessment is that engineering your way to
profitability through product differentiation is unrealistic.
1 believe such expectations at this stage of our evolution
are based on false hopes. I is not an expectation on which
you should "bet your company.”

(7)while such differentiation may continue on occasion to
allow a semiconductor house to surge ahead, it may or may
not be an advantageous advancement for your customers
and for your customers' end users. In the long term, it is
clear that the health of your business is directly related to
the health of your customers and theirs. | shall continue to
refer to end users throughout this presentation for it is
the end users' pull-through purchases that ultimately
drives the computer and communications industries and
through them, the semiconductor suppliers.

Ot course the semiconductor suppliers' price performance
improvements have contributed mightily to the growth of
the computers and communications industry. The most

5/22/91, 11:28 AM
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remarkable fact being that in 1990 shipments of PCs alone
exceeded 24M units!

Your success, however, in providing users with more and
cheaper power, and more and cheaper memory has not been
translated into comparable profit margin improvements
for you and your direct customers.

Why?

(8)The growth of the computer industry from a small group
of regional markets to a massive worild market has
contributed to the commoditization of basic technology
building blocks and in turn the commoditization of
thousands of hardware and software products. This
evolutionary fact has caught many of your computer and
communication customers by surprise. Surprising for a
Fortune 1000 computer or communication giant to be faced
with the same marketing and distribution problems as the
makers of soap. of clothing! | think the reaction of surprise
would be something like the following:

My company in a market where direct selling is not
compulsory or even desired? My company in a market
where reputation and image is often undermined by an
unknown, upstart company almost overnight? How did | get

5/22/91, 1128 AM
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here and how do | proceed so as to protect my investment,
my market, and with profitability?

Now you may share the view that commoditization is a
positive factor. But, | believe that if you want your
products to find profitable world markets, you must be
sensitive to the profit concerns commoditization is
causing your world computer and communications
customers.

| expect that someday we will see the products of
computer and communications companies counted among
what is today called the consumer electronics' industry.

What, then, does the computer and communications vendor,
accustomed to serving industrial markets, do to survive
and prosper in consumer markets?

| hope you won't be offended by my simple, low-tech, even
mundane appraisal.

But my appraisal includes the following: The key
differentiating attributes that winning vendors will build
into their products in the future will spring from a new
alliance between end users of your products and your
engineers. This alliance must be real, enduring, and
intimate. It must be blessed and nurtured from the Chief

5/22/91, 11:28 AM
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Executive Officers of your companies. It will, in many
companies, require a significant shift from depending on
technology breakthroughs and price performance
improvements, which assumes that that's what users want,
to an attitude that accepts the need to commit long-term
resources to find out from the users themselves what they
like, what they expect, and what they will pay for.

In short, this envisions a fundamental shift from being
driven by superior technology and engineering to being
driven by a superior understanding of how satistied your
customers' customers are with the products and services
you provide them. | am not proposing a lessening of your
technology thrusts, but rather that your technology be
supported and guided by accurate, continuous readings of
customer satisfaction. | am also proposing that your long-
term interests are best served by actively and creatively
partnering with your OEMS and distributors to identify the
needs of their end users.

In fact, | believe that sticking to the old engineering ways
will lead to a sort of "fatal success,” the state that some of
the companies mentioned earlier are in. Typically when we
plot how to compete, we count on engineering t0 provide
the key differentiation. The validity of that mind-set is
eroding rapidly.

5/22/91, 11:28 AM
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Two emerging market shifts prompt a rethinking of placing
responsibility for unique product differentiation on
engineering. First, the competition catches up and
leapfrogs our technology with distressing regularity and
speed. (9)Technology itself has become a commodity and
crosses political boundaries and the boundaries of
engineering disciplines with increasing ease. Commodity
pricing and margin erosion soon follows. Today/ even
proprietary products are subject to reverse engineering,
cloning, and commoditization.

Second, the user demands connectivity. Connectivity on
their terms. Unless you engineer your hardware and
software with compatible interfaces to other related
devices, your market potential shrinks. Knowing the
precise measure of what connectivity is needed by your

targeted customer set is a marketing, not an engineering,

responsibility.

So basic is this shift, that using your own eyes and
depending upon your own judgement may become your
biggest competitive liability! You are challenged today to
replace your own views of your product, your own vision of
your markets,and your strategies with someone else's
vision!

§/22/91, 11:28 AM
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(10)1, escape the commodity trap, many of us strive for
guality and claim quality as a unique differentiation for our
products. But through your substantial efforts of the past
10 years, this is now a "given" or standard feature. The
result is that for the end user quality is no longer a
distinguishing differentiation. (”)So, the term Customer
Service is now used to denote a higher level of
differentiation than quality.

(12)Today it is clear that both quality and customer
service are part of a larger concept--and that is Customer
Satisfaction. What makes the concept of Customer
Satisfaction different? Most importantly it represents a
shift in orientation from the yvendor to the customer.
Henceforth, success will come from reversing your
perspective--no longer should it be you looking out at
your customer, but you looking through your customers’
eyes back at yourself. (13)iBM's John Akers put it this way
at their recent stockholders meeting, "Excellence means
we are so in tune with our customers' needs, we not only
read their requests, we can almost read their minds -- and
never rest in our obsession to satisfy and delight them.”

Are quality and good service still important? Probably.
But perhaps not. There is no way of knowing until you learn
your specific customer's real expectations towards you.

5/22/01, 11:28 AM
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Let me give you an example. To help you, our customers,
gain new insight with your customers, we have recently
begun to supplement supply-side market data, which we
derive from vendors, with more and more demand-side
data derived from your customers' end users. Our first
such syndicated product called Score Reports for PCs was
announced last quarter in which we query over 1,200 end
users on a quarterly basis of 24 different PC vendors.

One of many interesting insights emanating from this type
of report is that there is no universal template for
satisfaction. We found, for example, in the area of service
and support that Vendor A's customers expect their PCs to
be repaired in an hour while Vendor B's users feel they've
received equivalent attention if the service Tech arrives
within 24 hours. It's a matter of perception and
expectation. You can't even copy your most successful
competitors.

The objective of customer satisfaction surveys such as
this is to provide vendor-neutral surveys of users. Results
are provided quarterly so manufacturers can track user
satisfaction on the same topics over time.

Satisfaction surveys provide a base-line standard of user
satisfaction for the industry. Individual companies can
compare themselves to industry norms. Furthermore,
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companies can use the results of independent surveys as a
check against their own proprietary surveys.

Armed with such knowledge, you will be able to
differentiate your products in function, packaging, pricing,
and channel availability to appeal uniquely to your
targeted market niches.

If perpetual polling of your customers seems like a lot of
trouble, well, it is. But so, in their day, were marketing,
corporate communications, employee training, advertising,
and a whole host of other operations the modern company
now sees as a necessary part of doing business.

It is precisely at transition moments such as this when
industries literally reshuffle their key players. At times
like this when adaptive new firms gain industry leadership
and established ones go out of the race. | think just such a
moment has come, and success will go to those firms
flexible enough to make the changes required.

What are some of those changes?

(75)Many consumer-oriented companies (which is where |
think the computer and communications industries are
headed) have spent years building profiles of customers to
the point where today they are able to extract samples
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from their data bases that are statistically representative
of types of users, regions, users of specific channels of
distribution, etc.

Some of you today use statistical tools and concepts to
analyze product defects and track production quality. You
can, and | believe you must, use similar techniques in
marketing.

Begin to orient your marketing personnel towards an
appreciation of the power of statistically-valid
extrapolations of customer information from small to
large universes. You will begin to hire statisticians and
train them in the intricacies of your businesses. You will
begin to team marketing, statisticians and engineers
together to evaluate and analyze results from your own as
well as surveys purchased from independent sources.

You will begin to determine which universities have the
strongest syllabi in these areas of new interest, just as you
have done for such a long time in engineering.

You will begin to form new links between yourselves, your
computer and communications customers, and their end
users to determine how best to differentiate your
products so that what you provide is what they want and
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what they will pay a premium to get because they can get
it only from you.

You will use this information to link strong, long-lasting
bonds with your clients because the truth is you (16)can no
longer afford to lose a customer. Increased competition
and product commoditization has pushed the onset of
profitability out to the third, fourth, or even fifth year of a
new product family or architecture. That means most of
your revenue and all of your profits must come from long-
term and repeat customers.

All these factors combine to argue that from now on you
| must bind yourself closely with your customer base. That
you must know everything salient about that customer's
uses for your product.

Those, then, are today's emerging trends in our industry.
(17) g0 now, if we accept as a fact the increasing
commoditization and price reduction of our products, of
the growing primacy of our customer relations, of the
necessity of maintaining customer Iloyalty through
enduring relationships -- if we accept all of these trends,
and | believe we must -- then we must recognize that our
industry is undergoing a fundamental shift from a supply to
a demand orientation.
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As we understand, accept, and master these shifts, | think
the responsive/smart ones among us will rise to the top
and begin to create beautiful profit margin improvement
curves to match those beautiful price performance curves
of which we are all so justly proud.

In conclusion, | would like to challenge you and your
company to reap these profits by embracing the concept
and commitment to customer satisfaction, a concept whose
time has come. It will be a long and difficult journey,
requiring vision and dedication, but | cannot envision a
more qualified group of individuals to lead their companies
in meeting this challenge.

(18)And, just as the longest journey begins with the first
step, | would like to offer a modest first goal for you to aim
for. For the last three years, Dataquest has sponsored a
Semiconductor Supplier-of-the-Year Award. It crystallizes
the recognition of semiconductor users for those
semiconductor companies that provide world class
excelience of delivery, price, quality, technical support,
and customer service.

This year, the Award was changed from one U.S. award to
three worldwide awards to reflect the global market of
semiconductors and to acknowledge the excellence of
large, medium, and niche suppliers. The winners in 1991
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were Motorola, Analog Devices, and Maxim. Next year |
would welcome the opportunity to include the name of your
company among the winners.

Thank you for this opportunity to share my thoughts.

5/22/191, 11:28 AM
Page 15



Dataquest

BB £ aradstrest Corporabon



Dataquest

a company of
]}B The Dun& Bradstreet Corporation



P rofit Through the Silicon Cycle:
The Next Ten Years

TEN YEARS OF SERVING THE EUROPEAN
SEMICONDUCTOR INDUSTRY

. Geoff Champion
Corporate Vice President
and General Manager
Dataquest International

. © 1991 Dataquest Europe Limited May—Reproduction Prohibited

Dataquest Europe Limited, a company of The Dun & Bradstreet Corporation
Roussel House, Broadwater Park, Denham, Uxbridge, Middx UB9 5HP / 0895 835050 / Tix 266195 / Fax 0895 835260



TEN YEARS OF SERVING THE SEMICONDUCTOR INDUSTRY

Geoffrey M. Champion
Corporate Vice President
and General Manager

Dataquest International

Mr. Champion is the Corporate Vice President and General Manager for Dataquest’s
International Division. He is based at Dataquest’s European headquarters at Denham, England,
and is responsible for managing and developing Dataquest’s markets outside the United States.
Previously, he was responsible for Dataquest’s three subsidiary companies in France, the United
Kingdom and Germany. Before joining Dataquest Mr. Champion was Director of various
operations in the Netherlands, London, Frankfurt, New York and Denver with McDonnell
Douglas Information Systems. Mr. Champion received a B.Sc. degree in Engineering from the
United States Military Academy at West Point in New York.

Dataquest Europe Limited
EUROPEAN SEMICONDUCTOR INDUSTRY CONFERENCE
May 29-31, 1991
Marbella, Spain

Dataquest Europe Limited, a company of The Dun & Bradstreet Corporation
Roussel House, Broadwater Park, Denham, Uxbridge, Middx UB9 SHP / 0B95 835050 / Tix 266195 / Fax 0895 835260



This presentation was not available

. at the time of publication

Datsquest Europe Limitad, & company of The Dun & Bradstreet Corporation
Roussel House, Broadwaler Park, Denham, Uxbridge, Micix UBS SHP / 0895 838050 / Tix 208105 / Fax 0095 835260



Dataquest

acompany of
BB The DuP:&'Bmdsthc! Corporation



P rofit Through the Silicon Cycle:
The Next Ten Years

WORLDWIDE SEMICONDUCTOR MARKET
OVERVIEW: PROFIT THROUGH THE
SILICON CYCLE

Bipin Parmar
Group Director
European Semiconductor and Design Automation Group
Dataquest Europe Limited

. © 1991 Dataquest Europe Limited May—Reproduction Prohibited

Dam:estEnmpeumtsd,aompanyofmnm&Bmdsmcorporaﬁon
Rousset Houss, Bromurpam.Denham,umﬂdge.muassupfoaosaasosofmzsswsfFaxoasssaszso



This presentation was not available

. at the time of publication

Detagquest Europs Limited, & company of The Dun & Bradstreet Corporation
Rouses! House, Broadwitier Park, Denham, Uxbridge, Middx UBS SHF / 0805 35050 / Tix 266185 / Fax 0895 838260



Dataquest

acom of
BB The Dl.l:: gmedS(]?ﬂ Corporation



| P rofit Through the Silicon Cycle:
The Next Ten Years

SUCCESSFUL SUPPLIER RELATIONSHIPS
AND ENTERPRISE SELLING

Raiyo Shroff
Senior Consultant
Esprit Lid.

© 1991 Dataquest Europe Limited May—Reproduction Prohibited

Dataquest Europe Limited, a company of The Dun & Bradsireet Corporation
Roussel House, Broadwater Park, Denham, Uxbridge, Middx UB9 5HP / 0895 835050 / Tix 268185 / Fax 0895 835960



SUCCESSFUL SUPPLIER RELATIONSHIPS AND ENTERPRISE SELLING

Raiyo Shroff
Senior Consultant
Esprit Ltd.

Mr. Shroff has been a Senior Consultant with Esprit Ltd since 1987. He has responsibility for
the development and delivery of programs to implement performance improvement and change
in the IT industry. Previously he was General Manager of Informatics UK, with responsibility
for fourth-generation languages and enquiry tools. Mr. Shroff started his commercial career in
advertising, and after 5 years moved to IBM. During his 12 years in IBM he was responsible for
sales and account management in the finance industry. He also spent several years in internal
training and executive education. He left IBM to help set up National Semiconductor’s
mainframe marketing company in the United Kingdom. Mr. Shroff left National Semiconductor
in 1980 to set up a consultancy to help with the installation of microcomputers for both
manufacturing and management purposes. He also established a company to design and market
a British micro: these plans were shelved on IBM’s launch of the PC. Mr. Shroff has a Law
degree from Oxford.

Dataquest Europe Limited
EUROPEAN SEMICONDUCTOR INDUSTRY CONFERENCE
May 29-31, 1991
Marbella, Spain

Dataquest Europe Limited, a company of The Dun & Bradsireet Corporation
Roussel House, Broadwater Park, Denham, Uxbridge, Middx UB9 5HP / 0895 835050 / Tix 266195 / Fax 0895 835260



NEED DRIVEN
SELLING
VALUE
Sgé-]ﬂq%“ ADDED
SYSTEMS
SYSTEMS
BOX SELLING
COMMODITY
| 3 I E H
60s 708 80s 0s
RESOURCES ?

PRODUCT




RESOURCES

CHALLENGE

CREATE THE
CHANGE IN PERFORMANCE
TO
IMPLEMENT
THE
VISION



1. THE MAJOR CHANGE TO
MEET THE MARKET

2. MAKING CHANGE
HAPPEN

NO MORE BATMAN

THE CHANGE



USE THE PEOPLE
USE THE TEAM

PROJECT

SUPPORTING
THE CHANGE

IMPLEMENT
BEHAVIOURAL
CHANGE
ACROSS
THE
COMPANY

THE CHANGE



MANAGEMENT TRIANGLE

COMMUNICATE THE CHANGE?

STRATEGY - - - REALITY

IMEQO-HNWCO

VISION - - - - ACTION

MAKING T HAPPEN



TRAIN THE CHANGE?

P COACHING
E
R
F

INTEREST
o |{
R
"; NEGLECT
N
c

TIME
MAKING IT HAPPEN

GET OWNERSHIP OF CHANGE

SPONSOR OWNER LEADER PRACTITIONER

l <om-a>»30

° M
1 A
E‘; N

A
v G
\Yj E
E R
s

D2MEOALWCO

MAKING IT HAPPEN




GET OWNERSHIP OF CHANGE

SPONSOR OWNER LEADER PRACTITIONER

[ COMMUNICATE [
E df————.

e M
A

7
R N
# A
G

E
G E
- R

IMsOCO-HwWCO

;mm<—40m=m0}

MAKING IT HAPPEN

COMMUNICATE THE CHANGE
DO THEY KNOW |10
WHAT CHANGE ;
IS REQUIRED DESCREEE ES,E
Yes l “ CLEARLY AS
DO THEY KNOW | No POSSIBLE
HOW 1
TODOIT
- PROVIDE THE
Yes év * TRAINING
DO THEY No SOLUTION
TO DO IT?
PROVIDE THE
Yes 34 MANAGEMENT
SOLUTION

MAKING IT HAPPEN



GET OWNERSHIP OF CHANGE

SPONSOR OWNER LEADER PRACTITIONER

é FEED BACK

2 TOOLS

<Qm4>mqmi

M

§ COMMUNICATE N PROCESS
A |
G
E
R

momMm<——0mMcwmO

IMEOH1MmCO

SET GOALS t
MAKING IT HAPPEN

MANAGE IT RELENTLESSLY

MOTIVATION

REQUIRED

DEATH
VALLEY

FORECAST




Dataoyest

B3 ol
The Dun K liradslm:! Corporation



P rofit Through the Silicon Cycle:
The Next Ten Years

EUROPEAN SEMICONDUCTOR
MARKET OVERVIEW

. Jim Eastlake
Mike Glennon
Byron Harding

European Semiconductor and Design Automation Group
Dataquest Europe Limited

. © 1991 Dataquest Europe Limited May—Reproduction Prohibited

Dataguest Europe Limited, a company of The Dun & Bradstreet Corporation
Houssa!House.Bmadwatarl"’a:k.Danham.UW.MUBQSHPIDB@SBSSOSOIWZGM%!F&MBSB&S&BO



EUROPEAN SEMICONDUCTOR MARKET OVERVIEW

Jim Eastlake

Senior Industry Analyst

European Semiconductor and
Design Automation Group

Dataquest Europe Limited

:

Mr. Eastlake is a Senior Industry Analyst for Dataquest’s European Semiconductor and Design
Automation Group (ESDA), based at Denham. He has more than 10 years of experience in the
electronics industry. Prior to joining Dataquest, Mr. Eastlake was with Texas Instruments’
Northern European Semiconductor Division. In his most recent position at TI, he ran the
European distribution program for the Linear Functions Business Group. Earlier, he managed
TI’s advanced bipolar logic families and was responsible for launching TI's programmable logic
families and bit-slice functions in Northern Europe. He also held a product marketing position
for 8- and 16-bit microprocessors and peripherals. Mr. Eastlake graduated from the University
of Newcastle-on-Tyne, with an honors degree in Physics.

Dataquest Europe Limited
EUROPEAN SEMICONDUCTOR INDUSTRY CONFERENCE
May 29-31, 1991
Marbella, Spain

Dataquest Europe Limited, a company of The Dun & Bradstreet
Roussel House, Broadwater Park, Denham, Uxbridge, Middx UB9 5HP / 0B95 835050 / Tix 266195 / Fax 0895 835260



EUROPEAN SEMICONDUCTOR MARKET OVERVIEW

Michael Glennon

Senior Industry Analyst

European Semiconductor and
Design Automation Group

Dataquest Europe Limited

Mr. Glennon is a Senior Industry Analyst for Dataquest’s European Semiconductor and Design
Automation Group (ESDA), based at Denham. He has 11 years of experience in the electronics
industry. Prior to joining Dataquest, Mr. Glennon was with European Silicon Structures where
he was North Europe Marketing Manager, responsible for ASICs and ASIC design software.
Before this he was with Fairchild Europe Semiconductor, responsible for support for the
advanced silicon computer design tool. Mr. Glennon’s design experience was attained while
developing Fairchild’s advanced CMOS logic familiy and also in the development of its VLSI
system design tool. Earlier, he worked as an IC designer at Marconi Electronic Devices.
Mr. Glennon graduated from the University of London with an honors degree in Electronic
Engineering.

Dataquest Europe Limited
EUROPEAN SEMICONDUCTOR INDUSTRY CONFERENCE
May 29-31, 1991
Marbella, Spain

Dataquest Europe Limited, a company of The Dun & Bradstreet Corporation
Roussel House, Broadwater Park, Denham, Uxbridge, Middx UBS SHP / 0895 835050 / Tix 266195 / Fax 0895 835260



EUROPEAN SEMICONDUCTOR MARKET OVERVIEW

Byron Harding

Research Analyst

European Semiconductor and
Design Automation Group

Dataquest Europe Limited

Mr. Harding is a Research Analyst for Dataquest’s European Semiconductor and Design
Automation Group (ESDA), based at Denham. He is responsible for research into the European
MOS memory market and semiconductor pricing trends for the DQ Monday report. Prior to
joining Dataquest, Mr. Harding worked at the Royal Observatory, Edinburgh and more recently,
worked in computer marketing. Mr. Harding received a B.Sc. degree in Mathematics and
Physics from the University of Newcastle upon Tyne, England.

Dataquest Europe Limited
EUROPEAN SEMICONDUCTOR INDUSTRY CONFERENCE
May 29-31, 1991
Marbella, Spain

Dataquest Europe Limited, a company of The Dun & Bradstrest Corporation
Roussel House, Broadwater Park, Denham, Uxbridge, Middx UB9 5HP / 0895 835050 / Tix 266195 / Fax 0895 B35260



AGENDA

The European Semiconductor Market

European MOS Memory Update

European ASIC Issues

European Microcomponent Status

AGENDA

The European Long Range Forecast
+ Europe’s National Markets
Behind the Silicon Cycle

Product Breakdown

1

Dataquest Europe Limited, a company of The Dun & Bradsireet Corporation
Roussel House, Broadwater Park, Dsnham, Uxbridge, Mld_dx UBS SHP / +895 B35050 / Tix 266195 / Fax +895 835260



WORLDWIDE SEMICONDUCTOR FORECAST
BY WORLD REGION

91/90 95/90
Region 1990 1991 AGR 1995 CAGR
North
America M 17,386 18,761 7.9% 28,001  10.0%
Japan M 22,508 26,354 17.1% 40,762 12.6%
28 3,241 3,529 8.3% 5,458 11.0%

Europe $M 10,661 12274 15.1% 20,764 14.3%
ECUM 8,383 9,206 9.8% 15573 132%

ROW ™ 7,670 8,834 15.2% 16,004 15.8%
Worldwide $M 58,225 66,223 13.7 105,531 12.6
Worldwide $M 58,225 63,818 9.6 101,574 11.8
(At constant

exchange rate)

Source: Datequest May 1991

EUROPEAN SEMICONDUCTOR MARKET
CONSUMPTION FORECAST

{Miliions of ECUs)

AGR CAGR

Country 1900 1991 9190 1995  95/90
Total Europe 8,383 9,206 9.8% 15573 13.2%
Beanslux 440 486  6.0% 670 8.8%
Franca 1,204 1,266 5.1% 2000 10.8%
aly a27 997 7.8% 1,780 13.9%
Scandinavia 543 565 4.0% 830 8.8%

Unitad Kingdom

& raland 2,147 2372 10.5% 4,358 15.2%
Gemany 2419 2,725 12.6% 4,359  12.5%
Rest of Europe 703 B15 15.9% 1,567 17.4%
Source: Duhquu‘t
May 1991
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GERMANY

Applications Spiit 1990
{Millions of Deutsche Mark)

EDP Com. Ind. Con. Mit. Trn. Total
Value (DM) 1,296 1,087 947 1,096 50 498 4,984
Percent (%) 26% 22% 19% 22% 1% 10%  100%

+  Strongest and largest markst in 1990 and 1991
*  Reunification will impact medium-term economic growth
+  Growth below European average over next five years

Source ; Detaguest May 1091

ECONOMIC OUTLOOK
Output (Real GDP) Annual Percent Change

1990 1991 1992
West Germany 4.5% 2.8% 1.9%
United Kingdom 0.6% -2.1% 1.9%
USA 1.0% 0.2% 2.7%
Japan 5.6% 3.6% 3.9%
East Europe -3.8% -4.1% -2.2%

& Soviet Union

Woridwide 2.1% 1.2% 2.9%

Sowrce ; Finandlal Thmes/
WF World Economic Outiook (Apedl 1991)
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EUROPEAN REGIONAL ANALYSIS

Applications Split 1990
(Millions of UK Pounds)

EDP Com. iInd. Con. Mil. Trn. Total

Value (£) 551 291 306 229 76 76 1,529
Percent (%) 36% 19% 20% 15% 5% 5%  100%

* Impacted by weak economy and decline in memory prices

* Increased presence of Japanese equipment manufacturers

Growth above European average over next five years

Source : Dataquest May 1991

EUROPEAN REGIONAL ANALYSIS

FRANCE

Applications Split 1990
(Millions of French Francs)

EDP Com. Ind. Con. Mil. Trn. Total

Value (FF) 1,832 1,916 1,666 1,166 1,083 667 8,330
Percent (%) 22% 28% 20% 14% 13% 8% 100%

+  Market lacks base of fastest-growth applications
»  Substantial military segment in recession
*  Atfiracted little foreign investment in manufacturing

Source : Dataquest May 1991
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ITALY

Applications Split 1990
(Billions of Italian Lira)

EDP Com. ind. Con. Mil. Trn. Total

Value (L) 523 282 268 169 56 113 1,411
Percent (%) 37% 20% 19% 12% 4% 8% 100%

*  Overall market reflects trends at Olivetti
« laly likely to attract increased foreign investment
» Strong EDP segment will ensure above average growth

Source : Dataquest May 1991

European Semiconductor Market

Percent Annual Growth (ECUs)

‘m L | 1 1 1

| 1 1

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

—— Percent Growth Rate

Source: Dataquest
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European Semiconductor Market
Base Demand

ECU Annual Growth Rate

13.2% CAGR
____,.-0’

)
1990 1995

Source: Dategquest May 1991

European Semiconductor Market
The Next Peak

ECU Annual Growth Rate
[

20.1%

1990
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EUHOPEAI\T SEMICONDUCTOR MARKET
CONSUMPTION FORECAST

(Millions of ECUs)

1990 1991 AGR 1985 CAGR

Total Semiconductor 8,383 9,206 9.8% 15573 13.2%
Total IC 8,547 7,226 10.4% 12,854 14.4%
Bipoiar Digital 454 428 -56% 02 -78%
Memory 46 43 -£.32% 24 -120%
Logic 408 386 -5.5% 278 -7.4%
MOS Digital 4,248 4,847 141% 9568 17.6%
Memaory 1,694 1,928 13.8% 3,866 17.9%
Microcomponent 1,444 1,669 15.6% 3635 20.3%
Logic 1,111 1,250 125% 2,078 13.3%
Analog 1,845 1,95% 58% 2984 10.1%
Discrete 1,506 1,634 8.5% 2,236 8.2%
Optoslectronic 330 347 4.9 484 7.9
Sourod:
May 1091
R SRR ——

The European Semiconductor Market

European MOS Memory Update

European ASIC Issues

European Microcomponent Status
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AGENDA

« Memory Market Analysis

Memory Vendor Analysis

Key Product issues

Summary

EUROPEAN MOS MEMORY MARKET

BIT GROWTH FORECAST 1990-1995

+ DRAM bit growth steady at 60 percent
«  SRAM bit growth steady at 70 percent

- EPROM, EEPROM, and Mask ROM bit growth
slowdown after 1990 to below 50 percent

» Flash memory taking up old and new sockets
with a projected bit growth of 170 percent

8
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European MOS Memory Consumption

Terabits
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Source: Dataquest

European MOS Memory Cost/Mbit
(Average Across All Densities)
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European MOS Memory Market

Revenues
ECU Millions
Histary Forecast

R.000.

1,500

1,000 -

500+ =¥ DRAM
== SRAM
= Nonvolatile

1 1 i | |

o 1 1 i
1968 1969 1990 19971 1992 1933 1994 71995
Source: Dataquest

EUROPEAN MOS MEMORY MARKET

Nonvolatile Memory at the Crossroads

+ No EPROM development beyond 16M
* No EEPROM development beyond 4M

+ Flash memory
- Market takes off at 8M density
- Intel standard dominant
- Reference prices for Japan
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European MOS Memory Market

1990 Sales by Company Base

ECU Billions
0r

B8  North American Cos
i Japanese Cos
European Cos
B Asie/Pacific Cos

DRAM SRAM Nonvolatile

EUROPEAN MOS MEMORY MARKET

I
1995 Sales by Product

1280m
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EUROPEAN MOS MEMORY MARKET

!

umnmmrﬂ:mmmmnm:m_mmaahmzum_mhmwm"mm

§

-

I3

mm_mrwm_ammmnE_m::“:wm_w_m.m_y

m Sy

m__.u_a_mim_:m{

EUROPEAN MOS MEMORY MARKET

1995 Sales by Product

um_ammm.wr_mm“m.___ui:w:_&_m_;m

i

-

:

satlhif _maw_ _w__m___«_zw_na_zm_u

2685%8m

:

il gl v

Dataquest Europe Limitod, a conpany ¢f The Dun & Bradstreet Corporation
Roussel House, Broadwater Park, Denham, Uxbridge, Middx UBS SHP / +885 835050 / Tix 266195 / Fax +895 B35260



DRAM REFERENCE PRICE AGREEMENT

« In operation since January 26 1990

» Japanese companies supplied 47.1 percent
of all DRAMSs in Europe in 1990

» Market prices of 1M and 4M jump between
each quarter

« Japanese suppliers use RP as a floor price;
others use the RP as a ceiling price

< 1M RP expected to continue to rise;
4M RP expected to start to drop

ESTIMATED EUROPEAN 4M DRAM PRODUCTION

{Millions of Units)

4M DRAM 1990 1991 1992 1993 1994 1995
Fujitsu 02 5.0 15.0 220 25.0
Hitachi 5.0 180 25.0 25.0
Mitsubishi 5.0 15.0 25.0 250
NEC 0.8 8.0 15.0 22.0 25.0
Siemens 0.2 7.0 15.0 20.0 25,0 25.0
TI 0.1 8.0 15.0 20.0 25.0
Production 0.2 8.1 47.0 98.0 139.0 150.0
Demand 2.3 17.2 67.0 133.0 180.0 205.0

Production/Demand 91% 47.1% 70.1% 73.7% 77.2% 73.2%

Source: Dataquest
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SUMMARY

+» Price/bit erosion siowdown
- profit fed back into R&D

» Product diversification
- servicing the customers’ needs

» New production capacity
- trade controls impotent

* New applications
- portable = Consumer = high volume

AGENDA

« The European Semiconductor Market
» European MOS Memory Update
» European ASIC Issues

» European Microcomponent Status
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» The European ASIC Market

- Mixed Signal ASICs
- Requirements for Success in ASIC

= The European Microcomponent Market

- thelast 10 years
- the next 10 years

«  Summary

European ASIC Market

Revenue (ECU Millions)
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Source: Dataquest
May 1991
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TOP TELECOM MANUFACTURERS WORLDWIDE

(Billions of ECUs)

1989 1989

Rank Name Revenue
1 AT&T 11.79
2 Alcatel 11.09
3 Siemens 6.72
4 Northern Telecom 5.59
5 NEC 5.32
6 Ericsson 4.74
7 Motorola 3.7
8 Fujitsu 2.49
9 Bosch 1.55
10 GPT 1.71

Sowrce: Dataquest May 1991

Mixed Signal ASICs

» Europe is the world leader in Telecoms
manufacturing

» Telecoms needs high-performance mixed
digital and analog functions

» Mixed signat ASICs need CBICs to meet the
performance needs of telecoms

+ CBICs will overtake gate array in revenue
this year

» Revenue growth comes from mixed signat
cell-based ASICs
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Mixed Signal CBIC
Consumption by Application

10.0%

Consumer
20.0%
13.0% ;
1989 1995
Total = ECU 90 Million Total = ECU 350 Million
Source: Dataquest
May 1991
CELL BASED IC SUPPLIER RANKINGS
(Millions of Dollars)
1987 1987 1989 1989

Rank Name Revenue Rank Name Revenue
1 VLSI $13 1 Mietec $31
2 AMS $11 2 Texas Instr. $27
3 Rifa $8 3 VLSI $26
4 ES2 $5 4 AMS $25
5 MEDL $4 5 MEDL $17
6 Mietec $4 6 SGS-Thomson $17
7 Texas Inst. $4 7 ES2 $16
8 GE Solid St. $3 8 Siemens $16
9 LSl Logic $3 9 IMP Europe $10
10 Zymos $3 10 LSl Logic $10

Source: Dataquest May 1991
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REQUIREMENTS FOR SUCCESS IN ASIC

« High-performance mixed signal CBIC
needs BiCMOS

- Testing mixed signal ASIC will require
very high investment

« Revenue is limited by the design center
throughput

» Software tools are not helping yet

European Microcomponent Market

Revenue (ECU Millions)
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MICROCOMPONENTS - THE LAST 10 YEARS

« PCs have dominated the processor
and peripheral market.

» There was a high demand for single-chip
controllers

« Controllers performed control rather than
compute functions

» Success was product-related

« The dominance by data processing
applications has been US-based

European MOS Microcomponent
by Vendor Origin

North American
62.4%

1990
Source: Dataquest
May 1991
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European Microcomponent
Applications Share

Percent
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MICROCOMPONENTS - THE NEXT 10 YEARS

» Data processing will still dominate
the processor and peripheral market

= Software applications will decide the
future PC market

« The RISC/CISC battle will be for a
place on the desk

« Customers are changing from PC user
to the software supplier

« Data processing will be more consumer
and telecoms oriented
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RISC ARCHITECTURE LICENCES

Company Design Sources

Sun Sparc BIT, Cypress, LSI Logic, Philips
Texas Instruments, Matra MHS
Fujitsu, Matsushita

MIPS Rxxxx IDT, LSl Logic, Siemens,
Performance, NEC, Sony

Intergraph
Clipper Intergraph, Samsung

Hewlett-Packard
Spectrum PA  Hitachi, Samsung

Source: Dataquest May 1991

MICROCOMPONENTS - THE NEXT 10 YEARS

» There will be a greater need for computation
with microcontrolier applications

» Controllers will be more application-
specific

» Suppliers will need to understand the
end-user markets

« The market will pass from MCU to MPU
for compute-intense applications
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SUMMARY

L

Mixed signal CBIC needs a high
investment in design to succeed

* Microcontrollers also need a high
investment in design support

» The emphasis is changing from products
to support for the customer

+ The solution is to "be the customer”

SUMMARY

» The European market will grow above the world average
« A flattened silicon cycle peak will occur in 1993

« Profitability remains the primary issue in Memories

*

There will be increasing product diversification in Memories

ASICs and Micros require increasing investment in design
support

ASICs and Micros are an exampie of where there is a change
from product support to customer support
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The Next Ten Years
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ANDALUCIA TECHNOLOGY PARK

Felipe Romera
Managing Director
Andalucia Technology Park

Mr. Romera is Managing Director of Andalucia Technology Park, located in Malaga City. The
Park is packed by Andalucia’s regional government and Malaga’s Town Hall, which give aid to
telecommunications, information technology and electronics companies setting up R&D and
manufacturing facilities. Since 1982, he has been Director of the research and development
department for Fujitsu Espafia based in Malaga. He has also been Secretary of the Malaga
University Social Council since 1987. Mr. Romera is a Telecommunications Engineer, having
graduated from Madrid Technical University.
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EXTENSION 504.800 Km? (22% of E.E.C.)
(124.313.000 Acres)

INHABITANTS 39.000.000.- (12% of E.E.C.)

DENSITY 77 Inh./Km:
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SPAIN

G.N.P..  345.000.000.000ECU (8%OfE.E.C.)

G.N.P./INH.  8.846ECU/Inh. (13.585inE.E.C.)

(_e2 )

| B 2 M

SPAIN

G.N.P. DISTRIBUTION BY SECTORS

AGRICULTURE (5 0%)

FFZZ_Z . -~~~ INDUSTRY (25 4%)

SERVICES (61.7%)

E3 )

1A~



ANDALUSIA
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ANDALUSIA
EXTENSION 87.268 Km: (17% of SPAIN)
q (21.491.000 Acres)
INHABITANTS 7.019.285 ~ (18%0f SPAIN)
DENSITY 80Inh./Km:
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ANDALUSIA

G.N.P.: 44.681.000.000ECU (13% of SPAIN)

G.N.P./INH.: 6.365ECU
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MALAGA PROVINCE
EXTENSION: 7.276Km:  (8%o0f ANDALUSIA)
H (1.792.000 Acres)
INHABITANTS:  1.203.724
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MALAGA

G.N.P. 8.355.000.000ECU
G.N.P./INH.: 6.941ECU
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MALAGA

PARTICIPATION OF INDUSTRY IN G.N.P.
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MALAGA’S CLIMATE
AVERAGE TEMPERATURE 18°C/64°F
RAINFALL AVERAGE 5701./m?/YEAR
(11,7 Gall (UK)/Sq.foot/Year)
AVERAGE HOURS OF SUN 2.900H./YEAR
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MalLAGA

' MAIN FACTORIESALREADYINSTALLEDIN MALAGA:

ALCATEL
FuJiTsu

SIEMENS-MATSUSHITA

AT -

MALAGA COMMUNICATIONS

AIRPORT
More than 200 Flights/Week
(50 international)
One stop flights to all the world

TRAINS /ROADS

Passangers & Merchandise to Europe

HARBOUR
2.000.000 Tm./Year transported
200.000 Passangers transported

DAY -

(  ms.




MALAGA UNIVERSITY

FACULTIES

Technical (Electronics, Mechanical, Telecommunications, etc.)
Scientists (Biology, Mathematics, etc...)
Economics '

Law
Medicine

Arts (Languages, etc...)
25.000 STUDENTS

I)Al-

M6

CULTURE AND SPORTS INMALAGA

Morethan 50 Theater / Music shows per year
Archeological and arts museums

More than 100 Sport Centers

30 Golf Coursesin service

10 Marinas

Al -




ANDALUCIA
TECHNOLOGY PARK

AT -
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ANDALUCIA TECHNOLOGY PARK

BACKEDBY

- ANDALUSIAN REGIONAL GOVERNMENT

- MALAGA’S CITY HALL
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ANDALUCIA TECHNOLOGY PARK

LOCATION

13 Kms. from Malaga City by Higl_wvay

Close tothe Airport
Closetothe University

1AL~
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ANDALUCIA TECHNOLOGY PARK
PARKDESIGN
R&D PLOTS 87.721M* (22 Acres)
R&D&MANUFACTURING PLOTS 146.780M2 (36 Acres)
MANUFACTURING PLOTS 86.172M?  (21Acres)
RESERVE PLOTS 162.863M> (40 Acres)
SERVICE PLOTS 72.830M2 (18 Acres)
RECREATION ZONES 128.833M? (278 Acres)
TOTAL AREA 1.685.199M: (415 Acres)
_
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__p2 )




ANDALUCIA TECHNOLOGY PARK

PARK-PLANNING NORMS

R&DZONE
Minimum Surface Plot 2,500M2 (0,6 Acres)
Maximum Altitude 10M
Building Volume 2.4 m¥/m?
Exploitation of Plot 0,6

1Al -

(__P3@ )
ANDALUCIA TECHNOLOGY PARK
PARK-PLANNINGNORMS
MANUFACTURING ZONE
Minimum Plot 10.000M? (2,5 Acres)
Maximum ARitude 15M.
Building Volume 5 M3/M?
Exploitation of Plot 1.00
—
1) -
(_rap )




ANDALUCIA TECHNOLOGY PARK

TECHNICAL SERVICES

Homologation Laboratory for Telecommunication Devices

Business Innovation Center
Integrated Services Office

Telecommunication Services:
Narrow Band Services
Broad Band Services
Communications Office

P-4 )
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ANDALUCIA TECHNOLOGY PARK

OTHER SERVICES

Hotel and Commercial Center
Social Club

Sporting (Tennis, Golf Course, etc...)
Security Services

Etc...

P-S. )
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ANDALUCIA TECHNOLOGY PARK

ADMISSION POLICY

COMPANIES DEDICATED TO INNOVATION PROCESSES AND NEW TECHNOLOGIES:

Microstectronics, computer, telecommunication, laser, automation, new materials, renewable energies, etc...

" COMPANIES MUST INVEST MORE THAN 4% OF SALES IN R&D
AND
HAVE BETWEEN 25% AND 40% OF UNIVERSITY GRADUATES IN STAFF

1Al -

Y
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ANDALUCIA TECHNOLOGY PARK

THEAIDS TOINVESTMENTS

REGIONAL ECONOMIC INCENTIVES
(Free Subsidy of up to 30% investment)
AIDS TO COMPANIES THAT ESTABLISH THEMSELVES IN
ANDALUCIA TECHNOLOGY PARK
(Free Subsidy of up to 30% investment)

Maximum subsidies allowed is 50% of total investment

LOAN AND VENTURE CAPITALS FACILITIES
STAFF TRAINING AIDS

I)Al -




ANDALUCIA TECHNOLOGY PARK
COMPANIESALREADY INSTALLED
HUGHES MICROELECTRONICS EUROPA
RwTtlv
TELEFONICA

EsAMAT
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PROFIT FROM EMERGING APPLICATIONS

Jonathan P.V. Drazin

Senior Industry Analyst

European Semiconductor and
Design Automation Group

Dataquest Europe Limited

Dr. Drazin is a Senior Industry Analyst in Dataquest’s European Semiconductor and Design
Automation Group (ESDA), based at Denham. He manages the European Semiconductor
Application Markets (ESAM) service, which gives strategic market intelligence on semiconduc-
tor consumption by application. Prior to joining Dataquest, Dr. Drazin was a Principal Research
Engineer for STC Technology Limited in Harlow, where he worked on VLSI design and
semiconductor process characterization. Previously, he was a postdoctoral fellow at Imperial
College, London, where he researched e-beam lithography. Dr. Drazin has a B.Sc. degree in
Physics and a Ph.D. in Semiconductor Materials from Imperial College, London. He also holds
an M.B.A. degree from City Business School, London and is a Member of the Institution of
Electrical Engineers.

Dataquest Europe Limited
EUROPEAN SEMICONDUCTOR INDUSTRY CONFERENCE
May 29-31, 1991
> Marbella, Spain
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A Case History of the '80s: The PC
Towards the PC of the '90s: VIDEO

Image Compression

Wireless Communication

L]

Conclusions

A CASE HISTORY OF THE 80s: THE PC

» Accounts for

» The PC "dr
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ESTIMATED EUROPEAN PRODUCTION

BY MAIN APPLICATION
Production CAGR Growth

Application 1991 91/95

Personal Computers $19.8 billion 18.3 percent
Mainframe Computers $ 9.8 billion 10.5 percent
Color Televisions $ 7.7 billion 1.1 percent
CO Switchftine-cards $ 6.1 billion 0.1 percent
Microwave Ovens $ 5.9 billion 23.1 percent
Standard Telephones $ 4.8 billion 1.8 percent

!
E

PCs TODAY - MARKET PRESSURES

« 8 million PCs sold into Europe (1991)
- only 57 percent made locally

= 18 percent production growth is unique to
Europe
- reflects shifts to local production
- NOT the underlying market

» Market saturation: 1 in 4 white collar
workers already use PCs

= Performance refinements: diminishing utility

« Slowing end-user market growth

2
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PRICE FORECAST FOR LCD MODULES

US Dollars
7,700

T O RSN [ - —) T ————

10" DIRECT MULTIPLEX 10" ACTIVE MATRIX
COLORLCD; 640 X 480 COLOR LED; 640 X 480
770 — ~,

\ 10" SINGLE STN
\wrm B.l.GK LK;HT

71 3" ACTI\J}E MATRIX
e \‘\

B85 90 a5
YEAR Source: Sharp, Nikkel BP
IMAGE COMPRESSION

« The MOST fundamental revolution in the 1990s!

« International standards are opening markets:
- Video-conferencing/telephony (H.261)
- Digital cameras, copiers, printers (JPEG)
- Multimedia (MPEG)

» Compression reduces costs of:
- Communication
- Storage and archiving

3
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IMAGE COMPRESSION
APPLICATIONS

» Consumer «  Computer
- Interactive education - Information transter
- Entertainment - Printers and copiers
- Digital video recording - interactive training
- High Definition TV - Desktop publishing
- Games - Point-of-sale

«  Communication * Industrial
- Video-telephone - Medical imaging
- Video-conterence - Security/surveillance
- Color facsimile - Process contro}

STILL IMAGE COMPRESSION - JPEG

» JPEG affects a wide range of imaging
applications

* Reduces memory/bandwidth requirement
typically by 50 times

+ Layered approach to performance:
Low: Software only
Medium: Generic DSP
High: Hardwired DSP

- Hardware silicon available: C-Cube, LSI Logic,
SGS-Thomson

» Color in the office will be major driver
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VIDEO-CONFERENCING
e ———

 International standard (H.261) replaces
proprietary ones

» European system market worth $100 million
this year

» Reluctance to travel: cost and fear

» Users confined to private networks

VIDEO-CONFERENCING

» ISDN permits video "dial-up” between
organisations

+ "Inter” replaces "intra” company
communication

« H.261 lowers the cost of ownership

« The standard H.261 satisfies a wide range of
bandwidths

» Users can establish links comparable to
cost of normal phone call, eg:

London to Los Angeles: $150 per hour

S
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VIDEO-CONFERENCING - HARDWARE COSTS

+ Dramatic reductions in video-codec costs:
1982: $250,000 1991: $30,000

» Standardization/competition will reinforce
downward trend

+ $500 typical semiconductor content today
» $7,000 codecs by end-1992

VIDEO-TELEPHONES AND PCs CONVERGE?

» Many European plans to introduce video-
telephones over next couple of years

» Prices expected to approach "personal”
business levels within 2-3 years

* Potential to enjoy a faster growth curve
than the PC

+ Video-telephony will integrate into desktop PC

Dataquest Europe Limited, a companty of The Dun & Bradstreet Corporation
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MULTIMEDIA

+ Audio, text, graphics and moving images
» |In transition from "analog" to "digital"

« "Analog" systems:
- analog inputs: VCRs, LaserDiscs
- high communication costs
- high authoring costs

» “Digital” systems:
- employ image compression
- CD-ROM storage/ISDN transmission
- new standards emerging: MPEG

EUROPEAN PC-BASED MULTIMEDIA
MARKET ESTIMATION

° Unit Shipments (Milkons) Semiconductor Consumption ($M)

7 4
6 -
654
4
34
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MULTIMEDIA

» MPEG dedicated ICs: many applications

« Consumer based multimedia - another
major source of demand

» ... strong interest from most manufacturers

» Introduction awaiting:
- litles development
- MPEG standard completion

WIRELESS COMMUNICATION

» Wireless video-telephony - still a fantasy

»  Wide area coverage: wireless laptop "modems”
have greatest potential for growth
- based on cellular GSM network

» Local area coverage: growing interest in
"wireless LANs"
- Motorola (Altair)
- NCR (Wavel.AN)
- BICC (InfraLAN)

+ Major issues: spectrum allocation, standards

8
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CONCLUSIONS

- Imaging and wireless communications - key
technologies for the 1990s

- Standards developments dominate both areas
- vital to follow and participate closely

» Growing omni-presence of DSP applications

« JPEG, MPEG, H.26l: strong similarities

THE PC - A CONTINUING TRANSITION
TO CONSUMERISM

1960s
1970s
1980s
1990s
2000
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GRASPING ASSPs AND MAKING MONEY

Doug Dunn
Managing Director
GEC Plessey Semiconductors

Mr. Dunn was appointed Managing Director of GEC Plessey Semiconductors on its formation
in July 1990. Previously he was Managing Director of Plessey Semiconductors Limited—a post
he held since joining the company in May 1980. During his time there, he took the company to
a leading position in the market. He was also responsible for the introduction of major new
technologies including a leading-edge CMOS process. Mr. Dunn joined Plessey from Motorola
Semiconductors Ltd. where he worked for eleven years. He was Operations Manager for
N-Channel memory and microprocessor products with Motorola and, later, Assistant General
Manager at East Kilbride (Scotland). He also served with Motorola in the United States at
Phoenix, Arizona. Prior to joining Motorola, Mr. Dunn was with STC, involved in the design
and development of the company’s digital telephone exchange systems. Mr. Dunn was educated
at Rotherham Grammar School and Sheffield Polytechnic. He has a degree in Electrical
Engineering.
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Grasping ASSPs & Making Money

Doug Dunn
Managing Director
GEC Plessey Semiconductors

GEC PLESSEY SEMICONDUCTORS

DJID/MAY1991

GEC PLESSEY SEMICONDUCTORS

1. Profitability Credentials

2. GEC Plessey Semiconductors overview
3. Product Philosophy for the 90s

4. Wake - up call

GEC PLESSEY SEMICONDUCTORS
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GEC PLESSEY SEMICONDUCTORS

GPS CREDENTIALS

® 11 Years Profitability
e 11.6% Average PBit

¢ 10 Times Growth in Sales

GEC PLESSEY SEMICONDUCTORS

DJDMAY/1981

GEC PLESSEY SEMICONDUCTORS
PROFIT AS A PERCENTAGE OF REVENUE - FISCAL 1989

MICRON TECH.

- ' 123.8
CYPRESS SEMI o154
CHIPS & TECH.™ - 152
INTEL | B — T
IDT"] C—es
PLESSEY SEMI] RS 7
ANALOG DEV '
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AMD "] 142
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GEC PLESSEY SEMICONDUCTORS SOURCE: ELECTRONIC BUSINESS JULY S0



GEC PLESSEY SEMICONDUCTORS

PROFIT AS A PERCENTAGE OF REVENUE - FISCAL 1988

—— 132.6
115.8
115.6
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ANALOG DEV.
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—
—

GEC PLESSEY SEMICONDUCTORS SOURCE: ELECTRONIC BUSINESS JAN 90
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GEC PLESSEY SEMICONDUCTORS
PROFIT AS A PERCENTAGE OF REVENUE - FISCAL 1987
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GEC PLESSEY SEMICONDUCTORS SOURCE: ELECTRONIC BUSINESS JULY 68
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GEC PLESSEY SEMICONDUCTORS
PROFIT AS A PERCENTAGE OF REVENUE - FISCAL 1986
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GEC PLESSEY SEMICONDUCTORS

A global operation

GEC PLESSEY SEMICONDUCTORS

DJD/MAY/1991



GEC PLESSEY SEMICONDUCTORS

7 MANUFACTURING SITES ,
WORLDWIDE SALES IN OVER 100 COUNTRIES

APPROX 4000 EMPLOYEES $375M SALES 1990/91

Y]

15% OF REVENUE ON R&D

GEC PLESSEY SEMICONDUCTORS

DIDMAYHIT

GEC PLESSEY SEMICONDUCTORS

In 1990 GPS were 26th in the world in ICs
In 1990 we were 7th in Gate Arrays

In 1990 we were 12th in ASICS

GEC PLESSEY SEMICONDUCTORS

DJOMAYI1IDE



GEC PLESSEY SEMICONDUCTORS

STRENGTHS

Multiple technology base

European & USA manufacture - without
government subsidy

Comprehensive circuit design skills
Worldwide customer service support
Expertise in silicon ICs, microwave & power
State-of-the-art production facilities

o @

® o ¢ o

GEC PLESSEY SEMICONDUCTORS

DJ DJ"MAY-‘!IQN

GEC PLESSEY SEMICONDUCTORS

$375M Sales in 1990/91
" The 10th consecutive year of profit"

USA
28%

S ROW
EUROPE 15%
24%

GEC PLESSEY SEMICONDUCTORS

DJD/MAY/199



GEC PLESSEY SEMICONDUCTORS

Treading the tightrope.....
Rapid growth Versus
Acceptable Profit Margins

GEC PLESSEY SEMICONDUCTORS

DJD/MAY/1931

GEC PLESSEY SEMICONDUCTORS

Application Specific Standard Products
(ASSPs)
are the Key Products
for the 1990s

GEC PLESSEY SEMICONDUCTORS

DJD/MAY/1991



GEC PLESSEY SEMICONDUCTORS

ASSP....

The route by which our customers access the

technology to give them success - and profit - in their
markets '

GEC PLESSEY SEMICONDUCTORS

DJD/MAY/ 1991

GEC PLESSEY SEMICONDUCTORS

Success in ASSPs requires

System Software and Application knowledge
Leading edge Analog/Digital design skills
Innovative Architectures

Rapid product introductions targeted at specific
market applications

GEC PLESSEY SEMICONDUCTORS

DJD/MAY 1991




GEC PLESSEY SEMICONDUCTORS
ASSP Focus in.....

Personal Communications
Computer Peripherals
Terrestrial and Satellite TV
MultiMedia

GEC PLESSEY SEMICONDUCTORS

DJD/MAY/1991

GEC PLESSEY SEMICONDUCTORS

G.Arrays/Cell/FPGA -

. Library of Large Macros

Multichip Module

Bipolar & CMOS*
Technologies - -

System Leve!
Design Tools

1

Analog/Digita
Design Skills

I‘n

Application Focused
Groups

Customers

GEC PLESSEY SEMICONDUCTORS

DJD/MAY/1991



GEC PLESSEY SEMICONDUCTORS

ASSP Examples

Single chip TELETEXT (Consumer)
Single chip PAGER (Personal Comms)
SLAC (Telecomms)

8 by 8 CONVOLVER (IMAGING)

Single chip FFT (Military)
SYNTHESISERS (CONSUMER TV)
GPS (Sateliite Comms)

GEC PLESSEY SEMICONDUCTORS

DID/MAY1981

GEC PLESSEY SEMICONDUCTORS

AND WHAT DOES THE FUTURE HOLD ?

GEC PLESSEY SEMICONDUCTORS

DJDMAYS



GEC PLESSEY SEMICONDUCTORS

ASSPs......APPLICATIONS BY THE SCORE

GEC PLESSEY SEMICONDUCTORS

DJDM RY_J'1991

GEC PLESSEY SEMICONDUCTORS

= 0.7

Dramatic changes lie ahead

GEC PLESSEY SEMICONDUCTORS

DJD/MAY/1991



GEC PLESSEY SEMICONDUCTORS

Advanced Interconnection
such as Multi - chip Modules
will enable true Systems in silicon

GEC PLESSEY SEMICONDUCTORS

DJID/MAY 1991

GEC PLESSEY SEMICONDUCTORS

The combination of ICs, Multi - chip Module
technology, and Microwave skiils

............ SUPERCOMPONENTS

SOON

Miniature LNB moduie for Satellite T.V.
Collision avoidance modules for Autos
Wrist watch Pager modules

Personal Comms / Satellite Subsystems
Megabit NVSram MCM

Intelligent Tagging Modules

GEC PLESSEY SEMICONDUCTORS

DJIOMAYI1991



GEC PLESSEY SEMICONDUCTORS
SUPERCOMPONENTS

The future

e Cellular Videophone

e >30k Usable Gate FPGAS

® Handheld GPS receiver with active map
@ Ultra - thin lightweight Notebook PCs

and then..........
The HITCH - HIKERS GUIDE to the GALAXY.???77??

GEC PLESSEY SEMICONDUCTORS

DJD/MAY1991

GEC PLESSEY SEMICONDUCTORS

Ten Years of Profitable Performance
making ASSPS wasn't just Luck.

GEC PLESSEY SEMICONDUCTORS

DJDVMAY 1991



GEC PLESSEY SEMICONDUCTORS

IN CONCLUSION. .. THE PROVEN ROUTE TO SUCCESS

ASSPs are certainly not NEW... GPS has been in this
business for the last 10 years.

Our philosophy has been to offer our customers a
Complete System Solution in Silicon

Our unique blend of Analog & Digital skills coupled
with strong Semi - Custom Capability has enabled us
g Efﬁrm long term Strategic relationships with key

s.

GEC PLESSEY SEMICONDUCTORS

DJDMAY/1991

GEC PLESSEY SEMICONDUCTORS

® To realise profit - focus your efforts on what
you're good at!

And GPS is good at ASSPs

GEC PLESSEY SEMICONDUCTORS

DJDMAY 1991



GEC PLESSEY SEMICONDUCTORS

A FINAL THOUGHT....

be in the Airline business"

"Things could be worse....We couldvﬁfﬁ (
tl"

GEC PLESSEY SEMICONDUCTORS

DJD/MAY/1991
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SMART CARDS - A NEW CHAPTER !

By Dr Marc LASSUS
President & CEQ - GEMPLUS CARD INTERNATIONAL

ABSTRACT

After 10 years of a "gestation” period in EUROPE Smart Cards are finally entering
everyday’s life.

Applications ranging from public telephone, to banking, medical care, computer
security, physical access control, encrypted television, mobile telephones, games, remote
secured transactions, etc. are blooming everywhere.

The 100 million mark of Smart Card consumption per year have been largely passed in
1990. By 1995 the billion yearly usage will be reached. Since every Smart Card contains
either a secured memory chip or a microcomputer chip, and since all card readers are
using large amount of semiconductors the Smart Card industry represents an unique
opportunity for semiconductor manufacturers !

The European market is largely leading the world market in Smart Cards today.

By reinforcing its expertise in secured components, card manufacturing technology,
communication software, chip operating systems, gpplication and system integration, the
Eurogeandmdustry has the unique chalienge ahead to lead the Smart Card world for the
next decade.




Ladies & Gentlemen,

First of all I would like to thank DATAQUESTs staff for taking the risk of inviting me
at its Tenth Annual Semiconductor Industry Conference.

Why indeed a person who deserted 3 years ago the very exciting and difficult
semiconductor world should be invited for a comeback ?

What kind of contribution could bring somebody who forgot everything about your
business like : market share, megabits, ASP’S, submicron technologies, SRAMS,
DRAMS, CMOS, EPROMS, downturns, and.. believe it or not even Japanese
competition !

Well, I guess that DATAQUESTs people may have scent something which could smell
like a new promising product, a new market opportunity for semiconductor
manufacturers.

Finally, I do believe that they are completely right, something major is happening to
your industry which will have a significant impact for this decade. And thanks again for
giving me the opportunity to talk about it...



- t is happening is the advent of DS and SMART CARDS
TE i
I - HISTORY.

1t all started in the mid 70’s when Roland MORENGQ, a French inventor, applied
for a patent describing a "portable object” using a semiconductor chip in order 1o
secure personal transactions of any kind : payment -physical access - logical
access.The chip was originally thought to be inserted in "personal objects” such as a
ring, & watch or something like a soldier tag. However it appeared very soon that
the only applications of potential volume which could be addressed in a reasonable
time frame were with the French Banks.

It became then mandatory to insert the chip in a credit card format. Not a trivial
packaging challenge in the late 70’s ! In addition to make the story simpler the
chip were 1o include a complete 8bit CMOS microcomputer with RAM, ROM
and EPROM !

Needless to say that almost the whole industry turned down the offer ! The poor -
(at that time!)- Roland MORENO heard comments such as :

- it will never work !

- how can you put a MOS chip into a nylon pocket shirt with 10 to 20 K volts
electrostatic discharges ?

= what will happen when bending the card ?

- single CMOS microcomputer chips will not be available for several years !

and... the ultimate, arguments were :

you, French inventor, you want to convert a credit card into a debit card ! Good
for the banks, not for the consumer ! It’s going to be another flop like the
CONCORDE ! It’s a solution looking for a problem...And so on...

Well, today, 10 years later "poor MORENO" became "rich MORENQ". He sold
his licence 120 times worlwide and he is getting multimillion royalty revenues
every month !

Let’s see what happened...

First of all HONEYWELL BULL in FRANCE and MOTOROLA
SEMICONDUCTORS in EUROPE teamed up in the early 80's to develop the
first Smart Card with a single microcomputer chip for the French Banks.

Then FRANCE TELECOM decided in 1983 to launch a major program to
convert, on a country wide basis, the old coin operated public telephones into
Smart Cards telephone. This project received a lot of ¢riticisms at the beginnin
but became eventually a major success ! This year alone, in 1991, FRANC
TELECOM will be selling 90 millions prepaid Smart Cards with a park of 90 K
public telephones installed.



The following slide outlines some of the benefits of the French public ielephones
using Smart Cards.

The next chart indicates that Smart Cards for public telephones are not anymore
a French "gadget”. Several countries adopted a similar system : GERMANY -
SPAIN - IRE D - LUXEMBOURG - SCANDINAVIAN COUNTRIES -
many more are at the testing stage. Inll})ortant recent news also came from
JAPAN - EASTERN COUNTRIES (HUNGARY - TCHECOSLOVAQUIA..) -
INDIA and CENTRAL AMERICA.

As shown in the attached table the Smart Card market is getting out of the
Infancy stage to enter the Maturity phase with new markets developing such as :
banking - encrypted TV - health - mobile telephones - secured accesses (people
access control and logical access controi for com{)uters) - vending machines and
miscellaneous applications like city cards - public parkings - company cards -
ames - lotteries - ID cards etc. etc.

ore than 150 millions Smart Cards will be sold in 1991 world wide. Even if the
bulk of the volume is coming from prepaid telephone cards using small secured
memory chips (EPROMS or EEPROMS) the market sees a shift towards more
high end alp_l)plications using microcomputer chips. More sophisticated chips are
required when security is key as well as when more computing power is needed.
Betore analyzing the evolution of the market for the major applications segments
identified today one should spend some time in defining Smart Cards versus
other "portable objetcts” such as memory cards which are also becoming
extremely popular.

MEMORY CARDS

A memory card integrates a large memory capacity through a multichip
packa inlg) concept. Memory cards are thicker (2 - 3 mm) than the Smart Card
(ISO $TD : 0.7 mm) and have no security. They use edge connectors with large
nurgber of pins. The Japanese industry is by far the largest producer of memory
cards.

SMART CARDS

Smart Cards use so far a single ¢hip approach. The major fixture is security and
thus the connecting function is done through a surface contact interface with 8
contacts maximum. Smart Cards have a credit card format.

-SMART CARDS - A NEW CHAPTER

As seen in the grevious charts public telephone is the major contributor to the
existing Smart Card market. However new a;i';plications are rapidly developing
worlwide. A more detailed analysis for each market application segment is
needed to predict the overall future of Smart Cards.



SMART CARDS -FRENCHPUBL TELEPHONE. £

* FRAUD AND VANDALISM COST TO "FRANCE TELECOM". .
+ 80000 TONS OF CONS HANDLED PER YEAR.

* ALLOWS PREPAIDD SERVICES AND SUBSCRIBERS CARDS.

* SYSTEM COST LOWER THAN MAGNETIC & OPTICAL APPROACHES.

__] SIDE BENEFITS :

- CASH GENERATED BY PREPAYMENTS

- ADVERTISNG ON THE CARD

- COLLECTORS ITEM

- FRST MOVE TOWARDS A PANEUROPEAN SYSTEM

M LASSUS - GENIF'I_L.ISC/"-"\FlDNTaI
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SMART CARDS - PUBLIC TELEPHONE. £

GEMPLUS

_I STATUS & PROSPECTS
+ 8 COUNTRES ADOPTED THE CONCEPT

+ 15 COUTRES WW. BY END OF 1991
+ COULD BE 25 BY 1995 ..

I LATEST IMPORTANT EVENTS

* JAPAN = 5 MLLIONS SMART CARD TELEPHONES BY 1395

» EASTERN COUNTREES -INDIA -CENTRAL AMERICA ARE
TESTING THE CONCEPT.




MART CARDS - MARKET |
S CARDS %

. (MILLION UNITS) 1991 1995 GENPLUS

- PUBLIC TELEPHONE 135 |

- BANKING 10

- ENCRYPTED TV 5

- HEALTH 2

- MOBILE TELEPHONE 02

- SECURED ACCESSES 02

- VENDING 1 B

- MISCELLANEOUS 02

] TOTAL : 1536 |

. M LASSUS - GENPLUSCAFIDNTa[



1.

BANKING SECTOR
As said above it all started in FRANCE and NORWAY, Security has been

the major driving force towards a shift to Smart Cards. However this point
has been really questionned during last decade for two basic reasons :

- large investments already made with magnetic tape credit cards.
- fraud, even if important, is never good to recognize. It only encourages
people to go more and more around the system.

. However let me quote Bob CARTER Technology Planning Manager at
MIDLAND BANXg who said at the recent Smart Card 91 Conference held
last March in LONDON :

"When the French introduced the Smart Card as their payment card,
part of the rationale offered was that it would help tackle fraud. At
that time the UK seemed not to accept that argument... with fraud
losses now approaching U K L150 millions and rising, maybe we do
now have a problem 11"

The following slide shows that also the USA have a major problem even if
real figures are never publicized.
The 4 basics reasons for fraud are :

counterfeit cards

fraudulent account applications
not "received” cards

lost/stolen cards.

Smart Card Banking cards are not only solving the security issue but also
offer many more advantages which are eliclli:lmted at a large scale in new
programs in ITALY (CARIPLO/CONFCOMERCIO), in SOUTH
AFRICA and under test in many other countries. The new advantages
brought by the smart banking card are fixtures such as:

multiapplications
multiissuers
insurances
credit revolving
in code selection
requent users programs, etc., etc.

The bank Smart Card is not a replacement product solving solely security
problems it is a new product offering to the customer and to the card
issuer a spectrum of functions which will facilitate all kinds of transactions
?mt only financial). These transactions can take place anywhere
including from home) as will be described betow.

The cost argument which has always been opﬁosed to the advent of Smart
Card is not valid any longer since we are talking about a completely new
product. One should only talk about the replacement cost of existing
systems and compare it to the cost of the fraud to the financial institutions
and the additional benefits brought by the new services.

However according to the French banking institutions the sole security’s
criteria justifies the conversion to Smart Cards. Indeed since, with Smart
Cards, the cost for frauding becomes higher than the individual benefits to
the cheater, then the rate of fraud decreases drastically.



- BAN Wi DS -
ANKING WITH STANDARD CARDS %

. GEMPLUS

\ + UK = £ 150 MLLIONS A YEAR
o AND RISING
* USA = IN EXCESS OF A
US $ 1BILLION ..
Source: CARD WORLD NEWS - MARCH 1991
. M LASSUS - GEMPLUS CARD INT &
SMART CARDS - BANKING - %

* FRANCE AND NORWAY PIONEERED THE CONCEPT

« [TALY AND SOUTH AFRICA IMPLEMENTING ADVANCED
MULTISERVICE LARGE SCALE SYSTEMS.

* MULTISERVICES - MULTIAPPLICATIONS - MULTI ISSUERS -
IN ADDITION TO SECURITY.

+ MAJOR EXPERIMENTS UNDERWAY IN : JAPAN - SWITZERLAND
SINGAPORE - HOLLAND
TAIWAN - UNITED KINDOM ..



SMART CARDS - BANKING - % o
2 SECURITY S

- PIN CODE

- "CUSTOMIZED" CREDIT LINE
- ACTIVITY MONITORING

- DIFFICULT COUNTERFEITING

1 NEW SERVICES

- MULTI APPLICATIONS

- MULTI ISSUERS

- CREDIT REVOLVING

- PIN CODE SELECTION

- INSURANCES

- FREQUENT USERS PROGRAMS

M LASSUS - GEIVF'LUSCAFIDNTa'



There is no question in our mind that the banking institutions and the
large credit card issuers will switch to Smart Cards before the end of the
decade. A significant number of countries are under advanced testing
phases at this point of time.

ENCRYPTED TELEVISION
Last year, in 1990, encrygted television became in a very short period of
time a major market for high security Smart Cards. Indeed the volume of
Smart Cards shipped to this market segment exceeded the banking
segment. This happened during Q2 and Q3 1990 when SKY CHANNEL
in the UK. and then CANAL+ in SPAIN and GERMANY started to
build up a complete network of paid TV using Smart Cards or "Smart
Keys" as the ultimate replaceable security element. With the event of pay
er view, cable and satellite television it becomes more and more
important for the TV service providers to get revenues from subscriptions.
However, here again, fraud is becoming a major plague. It has been
evaluated that in some areas 2/3 of the viewers are pirates ! Hardware
(decoders) copies are often sold to the open market. Like radar
detectors"it is not illegal to sell and to buy such equipments it’s just
unlawful to use them"... Good grief !

The next two slides give some details on the use of Smart Cards for
encrypted TV. The SKY CHANNEL/BSB satellite TV systems in
operation in the U.K. are also described. CANAL+ in SPAIN and
ERMANY is using a"smart key" and soon the system will be extended to
FRANCE.
The Smart Card approach is the most secure way against piracy as well as
the cheapest one. In addition flexibility is much higher since it is always
much easier and cheaper to distribute cards or "keys" than decoders. Smart
Cards allow also prepaid services for pay-per-view programs and elegant
implementation of frequent viewer programs. Many more services should
be offered in the future.
The "incubation" time for using Smart Cards in television has been
oustandingly short in EUROPE. It took less than a year for SKY
CHANN]:EL to implement it ! Needless to say that other broadcasters
around the world will also move fast towards this technology !
Encry?ted TV business was faced with a major problem. Smart Card was
the solution...
In addition to solving the security problem Smart Cards are bringing many
other advantages in the service area. Exactly like for banking...

TC OBILE TELE E
The mobile telephone program in EUROPE called the Q_SM_S%sz_e_m
which stands for "GlobaP System for Mobile Communication" was facing
several difficult challenges. How to move from a country by country
independant non compatible systems to a paneuropean network ? How to
insure distribution of eventually 20 millions sets, 20 millions dedicated
telephone lines, scattered over 17 different countries with close to 50
different operators and how to solve the compensation problems between
the countries. A nightmare...
Here again Smart Cards is the solution !
All mobile telephone sets distributed all over EUROPE will be
"anonymous" with no dedicated telephone number allocated to them. It’s
only by plugging a Smart Card into them that a line, your line, will be in
operation. This means that your Smart Card allows personalization of the
set you are using, your identification and compensation...



SMART CARDS -ENCRYPTED TELEVISION. Z#

GEVPLUS

* EXISTNG ENCRYPTION SYSTEMS HAVE UNDERGONE EXTENSIVE .
PIRATE ATTACKS

+ MOST OF CURRENT SYSTEMS HAVE BEEN COMPROMISED

« LOST REVENUES EXCEED US $ 500 MILLIONS FOR USA AND
EUROPE PER YEAR

AND ..

SMART CARDS AND "SMART KEYS' HAVE BEEN
SELECTED AS THE ULTIMATE REPLACEABLE
SECURITY ELEMENT !

M LASSUS - GEVPLUSCAHDNTaI
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It will be possible to call(and to be called !) anywhere in EUROPE from a

taxi, a rental car, your pocket telephone, your friends telephone set just by
lugging either {our personal card or your "smart business card”. Every
usinessman will have at least two cards and he will be able to go skiing or

})layipg glolf sounding like sitting in his office or stocked in a traffic jam !
sn’t it a major progress ?

There is no question in our mind that this system will also proliferate

outside EUROPE. Many countries are already very much interested and

talking to us.

This is a major challenge for al! of us in EUROPE both for the cards, the

telephone sets, the system integrators and the service providers. Let’s not

miss that opportunity !

SMART CARDS IN VENDING MACHINES

The following slide outlines some caracteristics of the vending machine
business worldwide. In this business again Smart Cards will bring major
advantages on cost, service and security.

?da'?{b})rojects are already under progress in ITALY - GERMANY and

Converting existing vending machines to a card reading machine is very
simple and cheap. Building new machines is even simpler.

We anticipate to see a boom for Smart Cards in this market segment as
well. Smart Cards for this application can be made very cheap (like for
public telephone) because the transaction is simple and security is not a
major issue.

SMART CARDS FOR MEDICAL AND HEALTH APPLICATIONS

This market segment will be eventually the Jargest user of Smart Cards.
However due to lot of inertia and obstacles to develop a standard, to put
together doctors, health organization, insurance companies, hospitals etc.
etc, it will take some time before large scale implementation at a country,
or even more at continent level takes place...

In addition the ultimum "portable medical data file" needed for every
individual requires today very large memory capacity which would make
the card quite expensive,

However many small/medium scale experiments are going on in many
different countries in the world. The major advantages brought by Smart
Cards are :

Security : protection of personal data, immediate information on medical
key (parameters/allergies-blood, ete.)

Cost : paperwork, suppression of redondant tests, etc.

Flexibility : off line and on line processing - easy updates.

Many interesting new technologies are developped to provide the ultimate
"portable medical data file” all using Smart Cards, with data compression
techniques, combination with optical media or, better, with advanced
magnetic materials( see KIOTA Card). The following charts show some
specific applications of Smart Card in the Health sector,

OTHER IMPORTANT SMART CARD APPLICATIONS

Many potential applications for Smart Cards are under advanced test.
They are so numerous that we can only give a short list and a limited
description ;



- THE GSM SYSTEM - £

GEMPLUS

@G OBAL SYSTEM FOR MOBILE COMMUNICATION

* A PAN EUROPEAN SYSTEM
* 77 COUNTRES ADHERED TO T

-+« FULLY CELLUL AR AND DIGITAL
* GROWTH FROM 3 M. TO 20 M. SUBSCRIBERS

* A 15 TO 20 BLLION US $ PROGRAM
AND ..

SMART CARDS USED FOR IDENTIFICATION
PERSONALIZATION AND COMPENSATIONS ..

@5\IART CARDS - VENDING MACHINES %

* § MLLIONS VENDING MACHINES NSTALLED IN JAPAN

* 7 MILLIONS N THE RO.WV.

* MORE THAN 1 MLLION TON OF CONS HANDLED
EVERY YEAR

* COIN MECHANISMS ARE EXPENSIVE
*» SECURITY AND VANDALISM ARE PROBLEMS

AND .
PREPAID, RELOADABLE SMART CARD
SYSTEM BRING::

® - SAVINGS & CASH

- SECURITY
- FLEXIBLITY / EVOLUTION.
al

M LASSUS - GEMPLUS CARD INT
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SMART CARDS -PATIENT RECORD %
- MEDICAL_ADMNISTRATIVE WORK
- DUPLICATION

- MANUAL TRANSCRIPTION ERRORS
- LACK OF INFORMATION TRANSFERT
- PAPER USE AND STORAGE

INCREASE

- PREVENTION

- EMERGENCY DATA ACCESS
- UNAMBIGOUS PRESCRIPTION
- INFORMATION INTERCHANGE

- APPROPRIATE INVESTIGATION AND MANAGEMENT
- HEALTH CARE QUALITY

AND .. LINKS SHARE CARE.
SMART CARDS - MARKET % ®
(MLLION UNITS) 19_9_1 1995 %EP—WTEHN__TH GEMPLUS

- PUBLIC TELEPHONE 135 550 ~
- BANKING 10 100 ~
- ENCRYPTED TV 5 50 +
- HEALTH 2 100 44+

- MOBLE TELEPHONE 02 20 +
- SECURED ACCESSES 02 100 44+
- VENDING 1 100 +

- MISCELLANEOUS 02 50 4+

. TOTAL: 1536 1070 ] o
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Logical Access Control (Computer Security) : )
Many companies in the world are developping secured systems using
Smart Cards to fight computer piracy. IBM has a product on the market

since several months.

Physical Access Control : Many companies or organizations are usin%
Smart Cards for access control. Most of the time the card is a powerfu
substitute to the badging system offering many additional fixtures which
cannot be integrated on a magnetic badge or are not secure enough. One
irlllt.erestmg application uses image compression to store a picture in the
chip.

Parking cards : Many experiments are in progress. The city of PARIS
decided to use Smart Cards for all street and public parking. A
multimillion cards a year program !

City_cards : for transportation, schooling, social events, sports, children
and elderly programs, food stamps etc. etc.

Every single day new applications are developping. We are going to
conclude our list with two of them which could lead to very large volumes.

ID Cards : One can assume that every passport or ID card or driver’s
licence be concentrated on a Smart Card.

emote transaction cards : Secured transactions could be performed from
home or the office by using 2 PC, a teletext terminal or a set. A small
card reader (as shown below) can be added to the terminal allowing
secure banking, ticket reservations, utilities payment, access to data bases,
telemarketing, gambling, lotteries and ticketing etc. By the way, do you
know how many counterfeit plane tickets are generated every year ?
Ttpis sggment of remote transaction alone could lead to hundreds millions
of cards !

One should remember that by 1991 the standard credit card market alone
will be close to 500 milions cards worlwide... In summary with the
following chart we are giving our prediction on the market growth from
1991 til 1995 for Smart Cards. The billion yearly consumption should be
reached by 1995. We talk here in units of cards because it is more
meaningful for semiconductor manufacturers since any Smart Card
contains at least one chip !

As far as card revenues are concerned it should go from US S 200 millions
in 1991 to close to US S 2 billions in 1995 ! Smart Cards prices varying
largely with the applications since the chips can be either a single secured
memory or a complete sophisticated microcomputer chip with ROM -
RAM and EEPROM on board.

However Smart Card is only the "Tip of the Iceberg”.It is not a component
business like people could think at a first glance.Smart Cards are only an
element of a complete system ! Smart Cards manufacturers more and
more realize that the end applications are leading the business and that

customers want a complete system solution,



-SMART _CARDS : THE TIP OF THE ICEBERG !

The following slide summarizes the idea behind the "system concept" which is
always present when talking about Smart Cards applications.

Unlike the public telephone where the operators are large Public Institutions
who are providing networking, system integration and then buy separately cards
and hardware, for any other cards application, hardware and very often services
are to be offered as a "package”,

Alliances are required between card manufacturers, hardware manufacturers and
software houses to offer a complete system. But more and more the cards
manufacturers are migrating from a card suppliers to a hardware, software and
even service providers, The basic reason is because we are facing a completely
new concept and if a "brick" is missing in the building there is no business ! In
addition know-how of the chip architecture, security fixtures (such as security
algorithms) card interface with readers and applications software are critical and
the card/chip performances can become the weakest link of the whole chain.

1. HARDWARE
The next slide gives a list of dedicated Smart Card hardware equipments
which are essential building blocks in any given Smart Card system. They

are :
- reading systems
- personalization equipments
- communication devices.

2. SOFTWARE

Software is another essential link in the chain.

It starts first with the software embedded in the chip of the card. An
Operatin m is of a prime importance for any microcomputer card. It
then goes with advanced security algorithms, image compression software
and software interface between the cards and hardware. Then dedicated
software packages are needed for every specific application. All of this
represent an enormous development effort.

3. SERVICES
Cards need to be tested, coded and personalized to the end customer (s)
requirements.
They also need to be distributed and serviced.
Most of the time a card by card personalization service is required.
Very often also the "service providers” such as the broadcasting
entities, mobile telephone operators, banking institutions are looking for
an outside entity to support the card distribution. This for many reasons :

- it is outside their basic expertise

- it is a very new activity

- economy of scale to support expensive operations

- secure environment required.

Consequently fully integrated Smart Card manufacturers will be offering
more and more a global service (see following slide).

Revenues at staice are very high. The EIAJ (Electronic Industries
Association of JAPAN) predicts that 1 S of Smart Card sales will generate
14 S of hardware - software and services associated.

That’s why we pretend that Smart Cards are just the "Tip of the Iceberg”.




SMART CARDS ... LY
THE TP OF THE ICEBERG %7

. CHP
. MICROPACKAGING
. TESTING-CODING

.READERS
. PERSONALIZATION
. COMMUNICATION

. CHP OPERATING SYSTEMS
. COMMUNICATION SOFTWARE
. ENCRYPTION ALGORITHMS
. APPLICATIONS SOFTWARE

- PERSONALIZATION——

SOFTWARE u
. SUBSCRIBERS MANAGEMENT

SERVICES . SECURED TRANSACTIONS
. SYSTEM INTEGRATION
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- HARDWARE FOR SMART CARDS - %

1 READING SYSTEMS SRV

- P.OS TERMINALS / PUBLIC TELEPHONES
- PHYSICAL ACCESS TERMINALS

- LOGICAL ACCESS ( PC's - TELETEXT)

- VENDING MACHINES KITS

- ENCRYPTED TV DECODERS
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@® (7 COMMUNICATION SYSTEMS
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-THE LL E FOR N R MANUF

The message to semiconductor manufacturers is very simple and straightforward
as summarized in the next slide. A lot of chips and 1/C’s will have to be supplied
both for cards and associated hardware. This new business could be as important
as the one generated by the advent of the PC...

By the end of the day, microcomputers are coming in everybody’s pocket ! And
don’t believe that one Smart computer Card will do everything... Security,
memory capacity and different applications will require different cards.
Competition between different operators too ! Can one believe to mix banking
cards, with company cards, TV cards, health cards, parking cards, ID cards,
telephone cards, vending machine cards in a single product ? Not really.

How one could run all these services together ?

At least not for tomorrow. In the meantime there is a lot of business for all of us !

My last message goes to the European Industry.
Don’t forget :

Smart Cards started in EUROPE, EUROQPE is by far today the largest market,

the first continentwide, program is taking place with the GSM mobile telephone project,
soon | am convinced that public telephones and banks should and will merge nto an
unique European standard and later on why not ID cards (the European passport) and
finally the European Health card ?

With all the activity generated for semiconductor chips, hardware, software and services
we all have a tremendous challenge ahead of us.

Ladies and Gentlemens let’s takle it !

Thank you very much for your attention.



THE CHALLENGE FOR SEMICONDUCTORS
MANUFACTURERS % °

TO PROVIDE

+ BILLIONS OF CHIPS DURING THE NEXT DECADE |
* NEW CHPS ARCHTECTURES - SECURITY

- OPTMUM DE SIZE
+ DENSE EEPROM ACCROSS THE BOARD

+ LARGER MEMORY CAPACITY
+ EXTREMELY LARGE AMOUTS OF I/C's FOR HARDWARE

- MICROPROCESSORS

- MEMORIES

- ASIC's

- IMAGE COMPRESSION I/C's N
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MULTIMEDIA: VIRTUALLY A REALITY TODAY

Andy Hopper
Director, Olivetti Research Ltd
Olivetti

Dr. Hopper is Director of the Olivetti Research Laboratory. Most of the research at ORL is
undertaken in close cooperation with the University of Cambridge and currently focuses on
high-speed communications, multi-media systems and personal computing objects. Dr. Hopper
is & lecturer at the university and a Fellow of Corpus Cristi College. Following two years as a
research assistant at the University of Cambridge, in 1979 Dr. Hopper set up a company called
Orbis and was a founding director of Acorn Computers, with Herman Hauser and Chris Curry.
As research director, he was one of the designers of the BBC Micro and Econet local area
network. In 1985, Dr. Hopper helped to establish another new Cambridge company, Qudos,
providing training and software for VLSI design. Qudos also manufacturers semiconductor
devices using direct e-beam techniques. He has a B.Sc. from University of Wales, University
College of Swansea and a Ph.D. in Computer Science from the University of Cambridge.
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Virtually a Reality Today
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The Multi-media space
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New desktop video applications

Video mail Video phone

ifﬁéﬂmnﬁ 525 ?

10 20 30 40 50 60 70 80 90 100 110 120 + 1234567891011+
seconds minutes

latest news, weather, soap

personnel introductions

:C)f{E Olivettl Research Laboratory, Cambridge, England
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Pandora's Box
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:CJF{C Olivetti Research Laboratory, Cambridge, England
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Video in a workstation

- graphics T video out
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Suggestions

Workstation architecture
| Very fast busses / bus interfaces
FIFO's
Bus concentrators

Capture

camera on chip

multiple cameras

separate out compression

composite video and RGB representations
Display

look-up tables with DAC's
video RAM managment
low-end displays for portables

Compression/expansion
idempotent schemes
DSP approach
filtering/re-sampling

Network
Asynchronous Transfer Mode (ATM)
low-latency interfaces

General
fast state changes
timers
lots of interrupts
priority schemes

f){ 11" Olivetti Research Laboratory, Cambridge, England
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Director
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Dr. Ehman is a Director of Alcoa Electronic Packaging, Inc., a wholly owned subsidiary of the
Aluminium Company of America. He is based in Warrendale, Pennyslvania. His current
responsibilities include the development and manufacturing of multichip substrates, along with
the assembly and test of multichip modules. Before joining Alcoa, Dr. Ehman held various
managerial positions in the electronics industry with Rockwell International, TRW, and most
recently as President and General Manager of the Morgan Semiconductor Division of Ethyl
Corporation. He received his B.A. degree in Minerology from Miami University, an M.B.A.
from Southern Methodist University, and his Doctorate in Solid State Science from
Pennsylvania State University.
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Multichip Modules: A Vehicle for Industry Integration

Dr. Michael F. Ehman
Director
Alcoa Electronic Packaging, Inc.

ALCOA

TRENDS FORCING USE OF MCMs

SYSTEMS

’FIEDUOED SYSTEM DELAY

PROXIMITY TO COMPLEMENTARY FUNCTIONS
Graphics Processors
RISC and Sparc Chip Sets

SIZE REDUCTION

THERMAL MANAGEMENT

COST REDUCTION



TRENDS FORCING USE OF MCMs

SEMICONDUCTORS

HIGH 1/0s

CLOCK RATES > 50 MHz
MANUFACTURING YIELDS LIMIT DIE SIZE
CHIP PITCH

‘CAPTURE VALUE ADD OF CHIP SETS

TYPICAL PIN COUNT PER INTEGRATED CIRCUIT

Number of
1/0 Pins ?1/0's
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100
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WHY MCMs?

SPACE TRANSFORMATION
INTERCHIP WIRING

Terminating Resistors
Integral Capacitors

Impedence Matching

MANUFACTURABILITY
Treat As A Component
Rugged Handling
Reduced Handling

Simpler PC or Mother Boards

Current Vendor Relationships

Hybrid
Supplier

. B PWB Design,
m IC Production Design Assembly, Test

B Assembly Modules ™ ASIC Design

Packaged Die

®_Test ®m ENG Changes

ASIC PWB  Design
~ Des/Test \

® PWB Production PWB Suppliérs



DESIGN

CAD TOOLS INADEQUATE

PC Board Routing
Hybrid Layout

IC Layout
CAD REQUIREMENTS

Subsystem Level Simulation
Functional Partltioning
Electrical Simulation
Thermal Simulation

Computer Added Manufacturing Data

TEST

PESIGN FOR TESTABILITY

Critical For costs
Boundary Scan
Self Test

MIXED TECHNOLOGY TESTING

Digital and Linear Devices
Silicon and Gallium Arsenide
Multiple Power Levels

DIE LEVEL OR WAFER LEVEL

Parametric Testing
Test at Speed
Dlagnostic Testing. . . Fault Finding



REWORK

INTOLERABLE
MAJOR CAUSES

Interconnect Failures
IC Performance vs. Specification
Clock Rates

Power Distribution
Threshold Voltages

REWORK

MAJOR IMPACT

Cost

Time to Market
Frustration of Customer
Distrust of Vendors

Confusion of Personnel



WHAT IS THE SOLUTION?

INTEGRATED QUALITY

PROCESSES

in Contral

Capable

FOCUS ON DESIGN/PERFORMANCE INTERFACE

Systems Requiremenis

Component Limitations

EXAMINE CUMULATIVE TOLERANCE WINDOWS

WHAT IS THE SOLUTION?
TRUST. . .

UNDERSTANDING NEEDS

Materials
Components

iyslems
UNDERSTANDING PROBLEMS

UNDERSTANDING STRATEGIC DIRECTIONS

o o ALLIANCES
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ZETEX—MAKING THE WORLD OF DIFFERENCE

Bob Conway
Managing Director
Zetex plc

Mr. Conway has spent more than 25 years in the semiconductor industry as designer, developer
and manufacturer of both discrete and integrated components, digital and linear, signal and
power devices across a wide range of process technologies. The divestment by the UK Plessey
Semiconductors Ltd of a non-core manufacturing activity in early 1989 gave him the
opportunity to lead the establishment of a new UK-based company, Zetex plc. As Managing
Director of Zetex, he has led the new company in its development into a profitable and widely
respected international group with subsidiaries in the United States, Germany and Hong Kong.
Close global partnering in technology, manufacturing and trading, all bonded by the rigorous
Zetex disciplines of excellence in “customer satisfaction” and “product differentation,” is the
hallmark of his future development plans.

Dataquest Europe Limited
EUROPEAN SEMICONDUCTOR INDUSTRY CONFERENCE
May 29-31, 1991
Marbella, Spain

Dataquest Europe Limited, a company of The Dun & Bradstreet Corporation
Roussel House, Broadwater Park, Denham, Uxbridge, Middx UB9 5HP / 0895 835050 / Tix 266195 / Fax 0895 835260



DISCUSSION SESSION: SUCCESS IN START-UPS

Thursday May 30th 12:00

This presentation is unashamedly aimed at the representatives of
the larger [European component companies and of those
multinationals with major interests in Europe. I am European and
I have a vested interest in Europe finding an effective niche on
the global electronics stage, That stage must have a full cast
of players ~ not for the sake of parochial regional economic
power but for the sake of effective industrial development and
strategic political balance.

For this to happen Europeans must develop and exploit all of
their strengths, especially those embedded in people. Remember,
it is mankind alone who conceive, invent, trade and make profit.
It is the ingenious and motivated people who develop the products
and applications that provide the market ‘engines'. It is
enlightened people who understand the clear requirements for long
term corporate success. This enlightenment comes from exposure
to an adventurcus business environment linked with the discipline
of effective ownership and immediate accountability for the
corporate assets. In the semiconductor industry of today, the
dim light shines on but a few.

Our industry in Europe desperately needs a culture shift away
from the narrow and inbred rigors of big corporation mentality. '
Qur brains are undoubtedly as inventive as ever but look behind
you, they are being cleverly tapped and exploited by others.
Europe urgently needs more truly competent semiconductor and
electronic technologists and industrialists.

Europe has too few, concentrated in too few places.

A mere scratch in time saw Europe descend from being the
adventurous rulers of world trade and industry to become a
lacklustre collection of independent industrial states. Today the
local semiconductor industry reflects the birth pains of a new
Europe, as it struggles to escape from the many chains of the
‘heavy' industrial revolution.

Throughout the recent past, many of our adventurers set sail for
the West, whilst others went East. Europe now needs to regenerate
new strategic industries by actively encouraging a new generation
of adventurers - technological and industrial.

Continued/......



Continued/...... -2-

For those involved in my own company, Zetex is one such small
adventure.

ZETEX IS DIFFERENT FROM THE EUROPEAN REST.

Zetex PLC is a new, independent UK based semiconductor company
that operates globally (and there are not many). We specialise
in relatively low end process technology from which we produce
some unique products. We have fostered international
partnerships. We have a reputation for world-class customer
service to major international companies. We are profitable. Our
strategy is to continue to enhance the difference.

Examples of current Zetex product differentiation include the
world's smallest power transistors, the world's quietest audio
transistors and the world's highest operating temperature plastic
encapsulated discretes.

Zetex was not the classic start-up, driven by an individual
product or technology concept and financed by venture funds. It
was supported by an industrial partner with funds and with strong
entrepreneurial spirit, Telemetrix PLC, a UK quoted company.

The Zetex start-up acquired unwanted assets and technology from
an established UK semiconductor house through the vehicle of an
MBO. Plessey Semiconductors Ltd, as it was in early 1989, had a
.Clear strategy with a tight focus on products, technologies and
markets. This meant that certain activities, for example discrete
semiconductors, were outside that focal range. This provided
myself and a small number of colleagues the 'opportunity' to feed
an 'urge'.

OQur experiences 'during the adventure so far, seemingly
insignificant by many of your standards, act as an example; and
as an object lesson. Whatever the future provides, Zetex will
have contributed to enhancing Europe's stock of semiconductor
adventurers. It is this issue which I want to explore further.

For the next decade, as European semiconductor companies continue
to search for new ways to remain in the big league and at the
same time to show a competitive return on their investments, a
much broader and longer term attitude will need to develop.

The decision to divest the assets which were eventually used by
Zetex as the foundation for a successful start-up, was made for
two reasons:- market strategy and simple economics. It is my
contention that a third reason must now be considered within the
Board rooms of the major European component manufacturers -
survival of the European electronics industry through people with
the 'urge' to expleoit an ‘'opportunity' - however improbable it
might seem.

Continued/......
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That is, people with the 'urge' to get back to business basics
with the ‘opportunity’ to establish small and medium sized
businesses which can be a platform for specialized innovation and
development. More importantly to become vehicles for
technologists and managers to understand what it means to be
market lead and that customer satisfaction is the Holy Grail,
that a healthy balance sheet and high returns are the keys to
future existence, growth and employment in Europe.

The majority of our European colleagues and competitors fall
mainly into tweo groups :-

(i) Component Divisions of integrated multinationals.
The grand dictators who set the stage for the European
fight to beat the East and whip the West.

(ii) Small/Medium independent specialists.
The rare snakes who slither to survive against
the global cdds.

Despite the outstanding inventiveness and determination of some
individuals and companies in both of these groups and despite
some significant financial commitments by governments and
corporations, Europe is generally continuing to show poor returns
for its efforts in the electronic component field. Perhaps,
however, it is not the amount of money and equipment which is the
problem, perhaps it is the operating environment and the
resulting capability and performance of people.

Even though the USA semiconductor industry has its share of
problems, it still has the advantage .of- operating within a
nation-wide industrial culture dominated by entrepreneurship and
reward for achievement.

Even though Japan, at least from our viewpoint, is weak in
fundamental research, it still has the advantages of superb
production carefully positioned by aggressive global marketing
seeking 100% market share and operating in a relatively 1low
inertia industrial bureaucracy.

Europe however, despite its rich ingenuity, seems burdened by a
variety of different national apprcaches to the industry,
together with what is becoming an increasingly high inertia,
anti-entrepreneurial bureaucracy and corporate cultures which
seem better suited to the production of heavy armaments.

The people who really make this industry tick at any level tend
to be single minded, need high levels of independence but eagerly
accept strict financial accountability, enjoy risk, have keen
market judgment, encourage cross-fertilization, think globally
and react to success with increased commitment.

continued/......
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The European componentg industries now have too many of their
best people in too few corporate bodies. Economies of scale have
gone wrong. Strategic investments are apparently failing to
perform, dragging businesses and eventually their people down -
inhibiting and stifling any regional competitive edge.

Large technology driven projects obviously need critical
corporate 'size! to finance and support them. However, without
acute awareness of the long term effects on balance sheets, the
operational managers of these projects risk eroding the entire
regional industry base. Maybe Pasquale Pistorio's call for a huge
united Euro-Semi is the only way to tackle certain issues. But
a mega-beast with a voracious appetite for all things will not
ensure lasting fitness and ability. A populaticn of one? Very
lonely and very vulnerable. What happens when it dies?

The larger the corporate body, the more difficult it seems to be
to apply effective long term balance sheet accountability at the
levels which really matter. The greater the danger that
optimistic ‘technical' machoism will be allowed to rule because
the key technologists are distanced from the vital understanding
of strategic performance.

In the long term, if Europe is to retain a vibrant electronics
industry, then the industry itself needs to foster a spectrum of
businesses, from small start-ups through medium sized hive-offs
to the large, established multinationals. The large should
encourage, support and partner the small, despite the risk of
some minimal overlap. Then these small and medium companies will
eventually feed the large with concepts, applications and that
vital ingredient, enlightened human material.

I am not suggesting any free meal tickets for those wishing to
go it alone or those arguing to establish smaller and more

autonomous subsidiaries. But I am suggesting a future vision in-

which more people are directly exposed to the realities of
commercial Jjudgment and real responsibility for assets. This
needs the active encouragement of Europe's semiconductor majors,
before they discover that their industry foundations are
crumbling.

Zetex exist because a medium sized European company decided not
to scrap its unwanted assets but to dispose of them in good faith
to some of its managers.

Zetex was born from an MBO, encouraged by a willing parent. Zetex
" has survived the infant mortality zone, it is profitable and is
innovating for the future. Zetex is operating globally at a
process technology level which most of you might struggle to
recall but which can produce superb components for many critical
applications. Zetex has a reputation for customer service which,
"I hazard to suggest, is far superior to that of the vast majority
of your companies. But then, of course, it needs to be !

Continued/......
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From our perspective here heside the sea, Zetex was launched as
a rowing boat from a top class ocean yacht. It did not sink when
it hit the water and it is now fast becoming a contender for the
junior yacht race. The water right now is rough, very rough, but
the crew on board now understand better than the crews in the
larger boats how to bail and batten down the hatches and how to
set the sails for calmer water. They also now know more about the
art of boat building.

Today you Captains of the luxury liners have problems. Big
problems. Your crews are working blind. They are trapped below
decks, most working hard in the hope that the Captain and the
Navigator know what they are doing. But, of course, guite a few
of them are sleeping in their comfortable cabins or 'resting' in
the bar. And they are definitely not thinking about the hidden
rocks ! :

My message is simple and obvious but, in some circles, apparently
difficult to accept. As the huge ocean liners struggle to stay
afloat and they begin to dismantle the fringes of their
operations and as the slick yachts change the colour of their
sails, - look forward. Do not abandon anything in Europe which
has the slightest chance of success. Encourage a smaller
organisation with different aspirations to take it on. Launch the
adventurers. Be generous. Above all, avoid industrial
totalitarianism !

Europe must strive to develop a new approach, trapped as it seens
to be between the East and the West.

The European semiconductor industry must develop a new vision and

set an example to the rest of industry. The big must regenerate
through mutual existence with the adventurous small.

THANK YOQOU.
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In the foothills of the Sierra Nevada Mountains, approximately 100
kilometers east of the Silicon Valley, lies the California Gold Country. When
the discovery was made at Sutter's Mill in 1849, the gold was so abundant
and the retrieval so easy that many became wealthy overnight. In the 1970s,
new semiconductor start up companies appeared monthly, if not more
frequently. Innovation and creativity flowed so freely that most of the
entrepreneurs became wealthy, almost overnight. Most people believe that all
of the gold has been excavated from the California Gold Country. The region
is now largely occupied by ghost towns and abandoned claims. However, a
recent article in the San Francisco Chronicle, a major Northern California
newspaper, noted that there is still substantial gold in the Sierra foothills
and, a few companies are reaping good profits from gold mining activities in
the Sierras. However, the skill and knowledge required to find the gold is
vastly different than in the days of the California gold miners. The decade of
the 1980s brought a certain gloom to the Silicon Valley. For the first time,
entrepreneurs who started new semiconductor ventures were no longer

assured of success, let alone, instant wealth. Worse yet, the decade saw
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several well financed, technology rich, semiconductor ventures fail! The
investors, collectively, lost hundreds of millions of dollars. The old formula no

longer appears to work.

There is still gold to be found in the hills East of San Francisco and there is
still great success to be realized in semiconductor start ups in the Silicon
Valley. However, the skills, the strategies and the methods of management
are dramatically different from the heady days of the 1970s.

Today, I want to talk about two subjects. I would like to briefly expose you to
the exciting new technology of direct, non-volatile, analog storage. This
science has never been accomplished before, and it is going to open up an
entire new market in the semiconductor industry. But mostly, I want to
address the question of what is the new formula that semiconductor start up
companies must employ to achieve success and profitability in the 1990s? We
hear the term “distinctive competence” used often in describing the
requirement for survivability in this decade, meaning, I guess, that a start up
company must possess some special attribute that sets it apart from the rest
of the pack. I don't disagree with that notion. It ocbviously applies in virtually
all forms of businesses. But the companies that appear to be well positioned
for profitability in the 1990s clearly have more than just distinctive
competence. I would like to offer some ideas on what we see as necessary for

sustainable profitability in this decade.
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ESSENTIAL ATTRIBUTES FOR PROFITABILITY IN THE 1990s:

0O DISTINCTIVE INNOVATION VERSUS INCREMENTAL
IMPROVEMENT

0O SIGNIFICANT VALUE ADDED TO THE CUSTOMER
O SUSTAINABLE COMPETITIVE ADVANTAGE

O STRATEGIC PARTNERSHIPS

O LUCK

Now I come to the difficult part of my talk. As some of you may remember,
before becoming the President of Information Storage Devices, I was Group
Vice President in charge of Dataquest's Semiconductor Business. I enjoyed
my work at Dataquest and truly regretted leaving. When conference time
came around at Dataquest there were very few rules concerning conduct by
the speakers. But one core tenet is that the speaker will not use his time at
the podium to make a company sales pitch . . . I fear that I am about to tread
heavily on that cardinal rule. I want to use what we are doing at ISD as a
way to illustrate what we believe are the essentials for distinctive success in
a start up company. Having given my "mea culpa,” I hope you will forgive me

if my enthusiasm gets too commercial.
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DISTINCTIVE INNOVATION:

In the old days of the industry, we were astounded almost daily by technical
breakthroughs. However, by the time of the mid-eighties, the venture
capitals didn't want to fund high risk semiconductor ideas. The sheer and
pure innovation of a decade earlier, has been replaced by incremental
improvement. Today, we appear to be entangled in a "my MIPs is better than
your MIPs, I can do what you are doing three nanoseconds faster, my cell size
is smaller than your cell size" mentality. The problem with that approach is
that it is very difficult to sustain growth and profitability in a company for
any extended period of time. Let's use SRAMs as an example. Currently,
according to Dataquest, there are 18 companies participating in the fast
CMOS SRAM market. The current nanosecond leader comes in at twelve
nanoseconds. The problem is, that at least ten other companies in the market
are aggressively performing incremental improvement to develop a twelve
nanosecond part. When that happens, as it surely will, prices and hence
profits will fall. A new nanosecond leader will be established and the entire
process will start again. There just isn't sufficient innovation to get in the
lead and separate oneself from the rest of the pack. What do I mean by

distinctive innovation?

ISD has developed the technology to store analog signals on a silicon device.
Nobody, in history, to the best of our ability to research that issue, has ever
been able to achieve that accomplishment. It is pure analog storage. There is
no internal conversion to digital, there are no external converters required,

and for the coup de grace, it is non-volatile. One can record and playback an
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analog signal thousands of times or you can record a signal and store it
faithfully for tens of years with no standby power required. We think that is
highly innovative. We live in an analog world. Sound, vibration, motion,
acceleration, video, environment, temperature, and physiological activities
are but a very few examples. However, to date, the industry has elected to
deal with analog signals by converting them to digital pulses. This is

incremental improvement but it is also inefficient. Let's compare the two

methods:
COMPARISON OF WRITABLE STORAGE
ANALOG DRIGITAL
Dense 8X Inefficient
Direct Indirect - Converters
Nonvolatile Volatile - Batteries
No Software Software Required

Start up semiconductor companies who are going to stand out in this decade
are going to have to break away from the mind set of incremental
improvement and open their creative minds to bold innovation. There will be
fewer start up ventures. Innovation of the type that I have just described is
scarce. But it is, I submit, a path to profitability.

INFORMATION STORAGE DEVICES, INC.
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SIGNIFICANT VALUE ADDED TO THE CUSTOMER

Some of us have lost sight of just how much value the semiconductor industry
brought to the customer in earlier days. I like to think of this in terms of
enabling technology. The integrated circuit enabled or made possible credit
card calculators, hand held computers, shirt pocket telephones and so on and
s0 forth. This value added created new markets that fundamentally is the
driving force of the electronics industry. Its not clear, at least to me, that a
few less nanoseconds or a few more MIPS are sufficient to create that many
new markets. We need to return to the days of deeply understanding our
customer's markets and bringing them products that will allow them to gain
a distinctive competitive advantage. I am going to again use my own
company as an illustration. This is an illustration of one of ISD's products
compared to the identical digital solution. The physical size comparison is
obvious. The ISD product, however, is not just an analog storage chip. It is a
complete electronic system. All of the convertors, filters, regulators,
automatic gain control, analog storage, microprocessor interface, and
amplifiers are integrated into one chip. It accepts a microphone directly and
it drives a speaker directly. In fact, to use the chip, one attaches a
microphone, speaker and power source and voila, you are on the air. Initially,
users were confused as to how the chip was programmed. Let me see if I can

illustrate the procedure. You program the product by talking to it.

DEMONSTRATION
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This capability allows users to set themselves apart from their competition. It
requires very little space, has exceedingly high fidelity, it requires no battery
backup, and the design in time is next too nothing. Customers are reporting
back to us that the incorporation of voice storage and playback in their
equipment is allowing them to raise prices and increase market share.
Understanding a customer's market, his competition, his product limitations
and then offering a solution that lets your customer increase his profit

margins and open new markets is essential strategy for the Nineties.

SUSTAINABLE COMPETITIVE ADVANTAGE

Some new companies appear, achieve brief fame and then sink down to the
"land of the barely profitable.” Why does that happen? I suggest that it is a
result of a lack of a sustainable competitive advantage. Part of the problem is
the incremental improvement mentality we discussed earlier. I asked
Dataquest to develop a profile of new semiconductor start up activity in the
last two years. In that time, at least ten more companies entered the PC chip
set business. All are fighting to perform the function in fewer packages or at
a faster speed than the other competitors. Dataquest advises that there are
thirty companies competing in the PC chip set business, a $500 million/year
market with a forecasted compounded annual growth rates of 12%. Simple
mathematics reveals that the average market share per competitor is but
$17.0 million. Chips and Technologies already has $250.0 million of the
market so the situation is even worse than it initially appears. It is difficult
to see how any of these companies can develop much of a sustainable
competitive advantage over the other. Intel had a text book example of a

sustainable competitive advantage with its 80386 microprocessor product.
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Recently, AMD announced its 386 chip. Our intelligence suggest that there

are at least six other companies quietly working on a 386 chip. While these

companies are preparing to fight each other over the 386 market, Intel is

superbly positioned to dominate with its 80486 product, where, of course, it

has no competition. Intel's sustainable competitive advantage should be

required reading for all entrepreneurs contemplating a semiconductor start

up. Let me share with you how we feel we have achieved a sustainable

competitive advantage at ISD.

0O

The company is three years old yet, the industry only discovered
us early this year. We operated in what is now being called quiet
development. We did not reveal what we were doing until we
had fully perfected the technology and had developed a line of
products. We shipped our first production orders on the day of
our product announcement. In doing so, ISD maintained a two
year advantage over any would be competitors. The strategy is
that a young company needs a significant head start. If you can't
get that head start, maybe you shouldn't go into business.

ISD has patents granted covering the basic technology in the
US, Europe and Japan and currently we have eight more
patents pending. A company must create a strong barrier to
prevent exploitation of its technology. Additionally, an arsenal of
patents is useful when others suggest that your company's

products violates one of their patents.
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Patents are valuable, however, they are costly to enforce. The
ISD products incorporate Analog, Digital, High Voltage,
EEPROM, CMOS and Bipolar technologies all on the same chip.
Very few would be competitors have that complement of skills.
We made the products very hard to copy. The innovation is in
the design and the way that the sub-systems are used on the
chip. The wafer fabrication is almost pedestrian. We use two
micron design rules with a process than can be manufactured in
a wide variety of foundries. Test, on the other hand is critical.
Special knowledge is required to efficiently test the product. We
perform the testing in-house so as to prevent any would be
competitor from gaining insight into this aspect of the product.

The message is "Don't teach your competitors.”

We are already in the pre-production phase of our next
generation product. Never give the competition a fair chance.
This is the 80386 - 80486 strategy. By the time would be
competitors have gained a little understanding of your
technology and product, you must be in the marketplace with
the next generation technology and product. ISD has an entire
family of third generation and non-voice analog storage products
starting to work their way into the queue. If you can't find a way
to maintain a sizeable distance between your company and your
nearest competitor, your sustainable competitive advantage is

questionable.
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O Keep costs at a realistic level. Too many start up companies go
through $5 or even $10 million before they even get to market
with their first product. Yes, there has to be some finanaal
suffering on the part of the entrepreneurs early on, but if they
have the correct strategy and have done their jobs right, the
rewards will ultimately be great. If you can develop a culture
that permits you to develop technology and products at a cost
that is much less than the competition, you have a good grasp on
a sustainable advantage. By way of illustration, ISD required
only $2.2 million total to develop the technology, create the
product line and ship the initial production orders. That may

well be a record!

STRATEGIC PARTNERSHIPS

So much has been said and written about this topic that I am going to be
brief. ISD's initial market focus was in the communications area. We
developed a strong partnership with one of the world's leading suppliers of
communications products. ISD's products bring high value added to our
partner and is permitting them to enlarge market share and contemplate
new markets, In return, our partner provides ISD with insight into future
applications and helps us to avoid wasting precious resources creating
products with limited value added. Our partner is a good customer that
provides the financial stability we need at this point. Young companies need
big brothers. Don't overlook the value that the right corporate partner can
bring to a start up venture.

INFORMATION STORAGE DEVICES, INC.
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LUCK

Dataquest has made a study of start up companies in the Semiconductor
Industry. A review of this study reveals that some of the companies that are
successful today should not have made it. Intel didn't set out to be a
microprocessor company. The business today of several leading young
companies has no relationship to its original business plan. Hence, we must
assume that some additional force is at work. I guess that even if you do
everything right, there is no certain guarantee of success. It appears that one
still needs a little luck. I prefer the former Prime Minister, Margaret
Thatcher's, definition of luck. Mrs. Thatcher states that:

LUCK IS NOTHING MORE THAN OPPORTUNITY BEING
INTRODUCED TO READINESS.

If your young start up company can cultivate distinctive innovation, create
significant value added, achieve a sustainable competitive advantage and
pair all of that with a mutually beneficial partnership, you'll create your own
luck. There is still gold in them there hills in California and there are still
great riches to be found in the semiconductor industry. I thank you for your
attention . . . and Bon Chance...Good Luck.
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Ladles and Gentiemen,

The Commission of the European Communities welcomes the opportunity
offered by Dataquest to address thils most distinguished audlence and It
is a particular pleasure and honour for myself to speak to you today.

My presentation wili be subdivided Into three parts.

The first part will try to explain what the EC has done In the anti-
dumping proceeding concerning DRAMs from Japan. Thls case has attracted
great attention and is in effect economically the most significant of all
semiconductor cases dealt with by the EC so far. This In a certain sense
historic exercise appears to be worthwile In the I|lght of often poorly
Informed and modestly reasoned coverage In the press. From this latter
Judgement | would |lke 1o expressly exclude the reports prepared by
Dataquest, not for the sake of pollteness vis-d-vis the host of this
reunion, but because Dataquest has continiously sought the dlalogue with
us. This doss of course not mean that Datagusst applauded everything we
did, nelther does It mean that we fully agresd with all what Dataguast
wrote,

The second part wlll deal with the effects of the measures In the DRAM
case In so far as one canh reasonably appreclate them over the relatively
short perlod of Just over one year.

Finally the third part of this presentation will brlefly address the case
EPROMs from Japan and the recently opened procedure concerning DRAMs from
Korea. Eventuatly 1 will attempt to give a short outlock.

To come back to my startlng polnt, what have we done In the DRAM case and
why have we done thls?

in tate 1986 the European Electronic Component Manufactures’ Assoclation
(EECA) approached the Commlission complaining about heavy dumping by
Japanese DRAM exporters causing materlal Injury to the Community DRAM
industry. The formal complaint has been submitted in February 1987 and
the Commission has opened the proceeding In July 1987.
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In order to better understand this move it is heipful to quickiy have a
look at what has happened In 1985/86 in the US. In the US three anti-
dump Ing procedures concerning DRAMs and EPROMs from Japan were pursued.
These Investigations showsd dumping margins for DRAMs of up to more than
100 %. In the (ight of these findings the US concluded with Japan the US~
Japan Semiconductor Agreement In mid 1986. Subsequently suspenslion
agreements were concluded wlith the Japanese DRAM and EPROM exporters to
soettie the antl-dumping procadures. These suspension agreements provided
for Falr-Market Values (FMvs) which the Japanese exporters agreed to
respect In the US. This system Is stili in place as of today, but Is
supposed to lapse soon. To this latter aspect | will have to come back In
the third part of this presentation.

Glven that the overall condltions of the DRAM market did not dramatlically
change from 1985 to 1986, but continued to be characterised by a
sltuatlion of huge oversupply, It came as no surprise that the dumping
Investigation carried out by the Commisslion for the perlod Apriil 1988 to
March 1987 showed extremsly heavy dumping margins of up to more than
200 %.

The Injury analysis showed a very signiflicant increase in Japanese sales
in the EC by a factor of more than fourteen from 1983 to 1986 and more
than a tripling of its market share for the same perlod.

The price analysis showed a dramatlc decline woridwlide and this to a much
higher degres than could be expected from economles of scale and the so-
called learnitng curve sffect which Is typical for this Industry.

When locking at the injurlous &ffects suffered by the Community iIndustry
It became apparent that It had made detailed plans for Investment,
production and marketing with a view to commerclal DRAM production in the
Communlty. For the implementation of these plans huge amounts of funds
wsre made avallable and already prior to the investigation pericd several
hundred mlition Ecus have been spent preparing for DRAM productlon.

As a consequence of the dramatically low prices the start of mass
production of DRAMs was detaysd for significant perlods of time. These
delays have In turn caused heavy financlal Ilosses to the companlas
concerned.
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The seriousness of the Injury and the degree of shock under which the EC
DRAM Industry was at the time can also bs highlighted by the following
anecdote.

One EC company was affectivaly close to commerclal DRAM productlion prior
to the Investigation period and had to Indafinitely suspsnd this project
because of heavy Japaness dumping. When the Commisslion Investigators
vigsited this firm It turned out quite difficult to find employses who
were prepired~to talk about the company's DRAM project, becauss most were
In the meanwhlle scattersd over the entire group and It was obvious that
no one wanted to be reminded of the heavy losses suffered, not to speak
about being assoclated with this event !n any way.

After having established - with all the complexlities of thls industry -
hesavy dumping and material Injury, the most dellcate task was stilil ahead
of us. This task conslisted In finding measures which would on the one
hand safeguard the legltimate Interests of the Community DRAM Industry
and on the other hand not unduely bharm the Community DRAM user
Industries. In effect this process of bridging the gap between these
conflicting Interests has taken longer than the Investigation properly
speaking.

It was relatively clear from early on that the Imposition of ad valorem
duties would not be a satisfactory solution and many Japanese exporters
Indicated at an earily stage that they were prepared to offer price
undertakings; this course of action was, In principle, wslcomed by the
complainants and most Member States.

At the beginning EUROBIT representing an Iimportant part of the user
Industriles was adamently opposed to any antli-dumpling measures for the
double reason that on the one hand Its members had an Interest to source
DRAMs at the lowest prices possible, If at dumped levels the better so.
This latter aspect on the other hand has to do with the fact that many
user Industries are In direct competition with some of the Japaness DRAM
producers, these baing vertically Integrated companiss. And It is cisar
that Jost profits due to dumping with DRAMs can weaken the potentlal for
expendlturss in these Japanese companles’ computer businesses for
exampls.
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It took extensive discussions, In effect the most extensive discussions
aver held wlith users In the Community antli-dumping history, to make
EUROBIT abandon this approach.

Probably the most Important argument used In this context was the food
chaln phenomenon. In a sltuation where both the Community semlconductor
Industry, of which the DRAM Industry is a pivotal part, and the user
Industrtes ares both retatively weak compared to world standards, both
industries can only survive together. It Is most Improbable to see one
flourish at the detriment of the other.

EECA has accepted thls premise from early on. Thilgs c¢an probably be
explained by the fact that the company most Interested in DRAMS was at
the same time one of the important users and purchasers In the Community
thus having to take both perspectives into consideration.

After further discussions it turned out that measures cresating a kind of
safety net against the recurrence of heavy dumping would on the one hand
be acceptable to the complaints, while on the other hand appease the
concerns of the users,

In extremely intense meetings wlith EECA, EUROBIT, the Japanese exporters
and some particularly Interested Member States the final text of the
undertakings has been negotlated.

These undertakings provide for minimum prices per density based on
welighted average cost of production for the cheapest device type. The
weighing Is done on the basis of each producers sales volume In the
Community and a modest margln for proflt was added. Glven that the
producers with the lowest costs tend generally to be the ones with the
high sales volumes, it could be expected that the reference prices would
be rather close tc the cost of production of the lower cost producers. In
effect our calculations at the time showed that the reference prices
wouid be sltuated in the Jlower third of the weighted average of cost of
production for all devices within & density by atl producers concernad.

The reference prices thus established are revised quarteriy on the basis
of the most up to date cost data supplied by the Japanese producers.

Furthermore speclal provisions were Included to facliltate the
introduction of new gensration products and to dea! with samples.
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This approach differs in some significant aspects from the approach taken
by the US administration In thelr suspension agreements. They provids for
FMvs which are In principle based on c¢ost of production for each
individual desvice by each Individual Japanese producer plus a statutory
margin for profit,

The solutlon adopted by the Community Is not only more user friendly In
s0 far as [t |Is based on the cheapest device type within each density but
also because .it allows by welghing of the costs of all producers, for a
greater number of Japaneses producers to be present on the Community
market.

Thig latter slement was considered important (n the light of the fact
that Japanese DRAM producers are by no means homogenious but show greatly
differant performances In DRAMs and thus greatly differant cost
structures.

Such undertakings have eventualtly been offered by eleven Japanese DRAM
producers, which account for virtually all Japanese Imports Into the
Community,

In January 1990 the Community has accepted these undertaklings and imposed
a restdual duty for all other Japanese companlies. This latter duty has
been mads definltive in July 1990.

Now | will come to the sacond part of my presentation and talk about the
effacts of the measures which have been In place for a little more than
one year.

Lot us turn first to the effects on the EC DRAM Industry. Here it can be
reallzed that one of the complainant companies heid in 1980 a market
share of about 25 % for the 1 M density, which continued to be by far the
most important DRAM product group. Thls company was probably the single
most Important suppller in the EC. Furthermore another complainant held a
market share of 4 = 5§ ¥ for the same product.

Added up this represents a market share of about 30 X of the Community
market heild by Communlty producers. This has to be compared wlith
virtually no market share at the end of the investigation perlod.


because.lt
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1t Is of course speculative to ask what wouid have been the situation in
the absence of anti-dumping measures. To me there exists, however, no
doubt that In the absence of anti-dumpling measures, and looked at this
problem from earller on, In the absence of a reasonable expectation for
such measures, the Community DRAM Industry would at best hold a much
smaller market share or more realistically would only hold a marginal
share on the way to totally disappsar from thls business, as was the fate
of Amer |can DRAM production.

Having sald thig, It is clear that there existed also other factors which
contributed to this positive development, such as relatively high DRAM
prices during 1988/1989.

Lat me underline that this Is one of the, unfortunately, rare cases,
where a Community Industry was able to recover (n such a positive way as
a consequence of the adoption of anti-dumping measures.

In order to ses the Impact of the measures on the users, It appears first
appropr late to have a look at thes deveilopment of the reference prices and
of the market pricss In the Community.

From first quarter 1990 to flrst quarter 1991 reference prices have
deciined for the 1 M by about 30 X and for the 4 M by more than 60 %.

For the same perlod market prices In the Community have - according to
Dataquest ~ declined for the 1 M by approximataly 45 ¥ and for the 4 M by
more than 70 X.

It could also be established for the same period that reference prices
wore generally significantly below market prices In the Comnunlity.

In this context It Is eventually instructive to look at the comparison of
the market prices In Japan, thes US and the Community. The Dataquest
figures show that for 1890 prices in the Community for the 1 M were
genarally significantly lower than In Japan and on the average at Isast
not higher than in the US. For the 4 M a simllar pattern existed,
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To appreciate this situation fully, It has to be recalled that the
Community imposes a 14 ¥ customs duty on imported DRAMs, whereby the US
impose no duty and Japan has virtually no DRAM Imports and that the
purchasging power of the Community buyers tend to be not as strong as that
of thelr Japaness or US compet|tors,

These facts clearly demonsirate that the Commun|ty DRAM user Industries
did not suffer form the existencs of the antl-dumping measures.

Te the c¢ontrary they cculd benefit from the Increased competition
afforded from the greater number of suppllers present In the market. This
Is further evidenced by the fact that desplite the existence of
unfavourable condltlons such as the customs duty and their comparativeiy
weaker purchasing power, their purchase prices for DRAMS in the EC were
generally more favourable than for thelr competlitors in the US and Japan.
Some observers such as Dataguest have attributed this latter phanomenon
to the very exlistence of the Community’'s anti-dumping measures.

Looking now more specifically at the last months, It s trus that the
reference prices have Increased for the flrst two quarters 1991. However,
this did not really come as a surprise, because |t was already common
knowledge In fall 1990 that some important Japanese producers would
reduce production voiume for the 1 M product. The consequences, at 1east
temporary, of such a shift are of course an Increase of costs and a
reduction of supply. Furthermore signiflicantly Increased esxpenses for
research and development have a potential to contribute to higher costs
and higher reference prices.

This event together with an Increase of market prices In the EC and a
deacrease of prices In the US and Japan caused concerns in some parts of
the user communlty. The Commission services will closetly monitor thesa
developments. But It Is expected that after the shift from 1 M to
4 M DRAMs wllt he completed by the major Japanese producers that
reference prices will at least for the 4 M significantily decrease,.

Let me now turn to the last part of my exposé.

First some short remarks on two other antl-dumpling cases concerning
semlconductor products In which we are presently involved.



The case EPROMs from Japan was opened some months before the DRAM case
and was Investigated together with the DRAM case. The results of the
EPROM case were In so far similar to the DRAMs that heavy dumping of up
to more than 90 X and materlal injury caused to the Community EPROM
industry were found. The EPROM case was much less controverslal than the
DRAM cass. This was primarily due to the circumstance that most of the
problsms have already been addressed In the discussions on DRAMs and also
because of an aimost complete absence of the user Industries form this

case.

The measures adopted for EPRCMs in March of this year follow largely the
DRAM pattern, but the refarence prices are calculated In a way to not
only constlitute a satety net against the recurrence of heavy dumping, but
to sliminate the effects of Japanese EPROM dumping all together.

Glven that the EPROM measures have oniy been In place for two months
there are not yet any statistically relsvant data avaitlable to allow an
analysis of their sffects.

In March of this year the Commission has openad an ant|-dumpling
Investigation concerning DRAMs from Korea on a complaint lodged by EECA
last year. Here no findings are yet avallable and can reasonabl!y not ba
expsacted before the end of the year.

As regards the future of these measures, | am somewhat hesltant to utter
any views. Nevertheless let me try to sketch a modest extrapolltion.

To start with [t can be said that our anti-dumping measures have
generally a perilod of valldity of five years.

Within this five year period the measures can be reviewed and |If
warranted modifled or repealed at any time.

in effect the Commission Is prepared to carry out a review, |f an
effective and definitive termination of the measures adopted by the US
would signiticantly affect the EC market.
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in this respect we are aware of the nagotlations betwesn Japan and the US
on a renewal of thelr samiconductor agreement. Even though It appears
that the FMV system wll| be abandonad, it seems reasonably clear that
other proviglons against the recurrence of Japanese dumping In
sem|conductors will be Included Into the new agreement and at least a
part of the US antl|-dumping orders will, In princliple, stay In placs,

If these new measures wlll effectlively prevent the recurrence of dumping
on the US market, they should not have a major Impact on price
differentlals botween the US and the Community markets.

This Is further underliined If one recalls the "rock bottom" safety net
character of our DRAM measures which allows “soft dumping® but Intends to
safeguard only against heavy dumping.

In the 1ight of these conslderations it appears far from belng obvious
that the modiflcation of the US-Japan semlc¢onductor agreement wlli create
a need to fundamentally reconsider our measures.

Having sald thlg, one could of course Imagine a jolnt requast by the
Community semiconductor and user Industries asking the Communlities to do
away with the anti-dumping measures for samiconductor products.

However, | do not disposs of any information which would Iindlcate such an
event to occur In the forseeable future; but maybe, Ladles and Gentlemen,
I am only lacking fantasy.

Ladles and Gentlemen, thank you very much for your patlence and if time
stli! permits | wouid be pleased to reply to your questlons.
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Intellectual Property Panel
David Manners
Electronics Weekly

Whether it’s jeans or karaoke, good ideas don’t take long to spread across the world.
But for the originators of good ideas, it is painful to see other people adopt and profit from them.

The job of reconciling the human urge to copy good ideas with the legitimate claims of their
creators is done by the law in three ways:

Patent -

The most comprehensive form of protection granting a monopely right which stops anyone from
using the protected material even if they don’t know about it. Protection lasts for 17 years in the
US, 20 years in most countries. It needs to be registered.

Copyright -

Does not give a monopoly right but prevents proved copying i.e. if you create something without
having seen a copyrighted article then you cannot infringe a copyright. Only if it can be proved
that you have copied can copyright protection operate. That distinguishes copyright from patent
where it makes no difference whether or not the patented material is known about. Protection
lasts for the life of the author plus 50 years. Registration is not required - a copyright notice on
the article to be protected is enough.

Trademark -

Has to be registered for a particular class of goods of which there are some 30 different classes.
Doesn’t apply to goods except in the class for which the mark is registered i.e. a firm making
computer softwate could probably adopt the trade mark of a firm making beer. But in some cases
trademarks become so well known - say Kodak or Oxo - that they can be registered to apply to
all classes of goods. Trademark protection lasts in perpetuity - the Bass red triangle was
registered in the last century - but the registration has to be renewed every seven years. The
holder of the trademark has to keep using it to retain protection.

So much for the theory. In practice the law has to take account of commercial realities and the
public interest.

Clearly it is just as undesirable to leave intellectual property unprotected as it is t0 leave it
unexploited. .

In the 1970s there was the case of Xerox which refused to license its copier technology. In a
court case the company was ordered to license its technology at a level of licence fee set by the
court.

So a balance has to be struck between property rights and the public good and this is where there
have been some notable differences of opinion in the semiconductor industry recently.



There have been three major catalysts for the spate of law actions: first the use of the GATT
mechanism to insist that rading partners accept intellectual property obligations; second the fact
that the law is beginning to catch up with the technology; third becaunse the US industry started
to lose money.

In the 60s and 70s US companies, which invented the chip industry, were prepared to license
widely and take low royalties - in the range of 1-2% on sales. That has been in the tradition of
the notably generous American attitude towards semiconductor licensing going back to 1952
when AT&T sold manufacturing licenses for the transistor for a flat $25,000.

That era has passed. Now, both Intel and Texas Instruments point to industry economics to justify
their recent extensive litigations. Intel says it is spending $1bn on capital additions and $600m
on R&D this year; TI claim $575m and $560m respectively.

As costs have mounted, growth has slowed and prices have slumped. According 1o New York
stockbrokers Goldman Sachs the US semiconductor industry has had negative cash-flow for the
past ten years. As Pat Weber, President of TI's semiconductor division said recently "Our
industry has the smartest people in the world, we take the highest level of risk, and yet we can’t
make money."”

Is this a sufficient justification for the recent lawsuits? No, say those on the receiving end, the
issue is not as simple as that. LSI Logic’s lawyer complains that TI is, in effect, saying "Pay us
now for what we should have licensed to you years ago."”

For instance, AMD say they are entitled to share the fruits of the 86 market because they
pioneered it at a time when IBM required a second source. Intel reply that others beside AMD
- IBM, Compaq, Microsoft and some 500 other vendors - helped pioneer the 86 market and that
the profits derived from it at the time should be sufficient reward without expecting a right to
participate in perpetuity.

Whatever the rights and wrongs, the AMD/Intel dispute has been a milestone in setting legal
precedents in the semiconductor industry. It covered all the avaialble legal remedies - patents,
copyrights and trademarks. As of today it seems that the trademark issue has been resolved in
that it has been decided that "386° is not a trademark, the patent issue has not been resolved
because no transfer of the Intel386 technology has yet been ordered and because the AM386 has
apparently been engineered to avoid infringing Intel patents, the copyright issue has been partly
resolved in deciding that microcode is protectable but is partly unresolved in that no decision has
been made on whether AMD is entitled to use Intel’s 386 microcode.

So much for Intel’s attitude to asserting its intellectual property rights. TI’s attitude is somewhat
different. Whereas Intel uses it to win in the market; TI uses it to make money. That is possibly
because Intel has recently been good at doing this whereas TI, recently, has not. For instance
Intel has been climbing up the Dataquest world rankings - to No.5 in 1990, whereas TI has been
dropping down - to No.7 in 1990.



However TI has been notably successful in turning its intellectual property into revenue. TI’s
royalty stream is estimated at $700m from 1985 to 1990 and $300m a year throughout the 90s.
According to Merrill Lynch TI made more money in 1990 from royalties than it did from profits
on operations - a situation it expects to continue this year and next,

Is TI acting to the detriment of the industry? According to the industry grapevine, Tl asked
Toshiba for 12 per cent royalties in respect of the Kilby patent and settled for 8 per cent.
T.JRodgers, President of Cypress Semiconductor, calls TI's levels of royalty "Going out of
business payments".

On the other hand TI might say that 12 per cent is around the percentage of sales the
semiconductor industry commonly pays for its R&D so 8 per cent is generous especially if you
consider that R&D budgets pay for bad ideas as well as good whereas licensees only pay for
good ideas.

However Toshiba and other companies on the sharp end of the TI legal machinery may well take
the view that the

proper way (o deal with intellectual property issues is to offer a patent swap rather than go
simply for royalties. Especially when the technology involved is often many years old. In reply
T1 says it adjusts its royalty level in accordance with the quality of patent portfolios offered in
return.

If TI is genuinely interested in patent swaps and this is the general industry position, then it is
an

encouraging sign. is that many more intellectual property disputes are being settled in the
traditional industry way of negotiation and patent swaps than in high profile legal disputes. Last
year, for instance, Motorola extracted $100m from Mitsubishi for patent rights without any public
legal involvement.

So, although times have changed and the old ways will never return, a rule much older than the
semiconductor industry seems to apply: settle out of court.
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e What Is Intellectual Property (IP)?

- Patents, Technical Information, Software,
Copyrights, Trademarks

- Patent Legal Characteristics

- Patent Life Cycle Concept
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Patent Legal Characteristics

> Infringement

... Whoever without authority makes, uses,
or sells any patented invention, infringes
the patent

... A patent license gives that authority

Patent Legal Characteristics

> Patentability
.. New and useful: process, machine,
manufacture, composition of matter

.. Conditions: original to inventor,
non-obvious to one skilled in the art,
not abandoned

(continued)
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AT Patent Life Cycle Concept
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INVENTION (2057 PATENT
l ! EXPIRED
I
0  2-5Years |

Time Elapsed (Years) 20-25 Years

What 1s claimed ls:

1. A safety cushlon assembly for automotive
vehicles comptrising: normally stationary means
arranged to shift in position responsive to a pre-
determined deceleration of 8 vehicle; a normally
closed valve connected to said means to move to
npen position on shifting of sald means; an air
accumulator: at least one inflatable cushion
adapted for mounting within a vehicle: and a
conduit extending between sald accumulator and
cushion and normally closed by the valve, for
passage of air from the accumulator to the

- cushion for inflating the same responsive to
opening of the valve.
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® Asset Inventory Concept
- Technical Breadth and Depth

- Geographic Coverage
- Portfolio Dynamics

- Patent Claim Relevance and Coverage
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= Patent Claim Relevance
== ATsT

— And Coverage

COVERAGE
Carburetor
VS.
Total Car

RELEVANCE:
Plastic Tire
VS.
Rubber Tire

_ Managing Hidden Assets For Profit-
== ATsT anaging

= The Intellectual Property Asset

° Reallzmg Value (or "Proﬂt“)
- License

> Bilateral or Unilateral

> Financial

> Non-Financial
.. R&D Access
.. Strategic Positioning
.. Other Considerations



Patented Oct. 3, 1950 2,524,035

UNITED STATES PATENT OFFICE

2.514.093
-ELECTRODE CTRCUIT ELEMENT
TBL%‘%IZD‘G SEMICONDUCTIVE MATE.
RIALS

desn. Sammit. snd Walier H. Braiiain,
h?ﬁ:ﬁ.t:'tm. . J.. umigoors Lo Bsll Teleobons
Laborstories. Locarpersted. New York, N. Y. &
corpamiion of New Yotk
Applcssion Jane 17, 1948, Serial No. 32,448

WClume (CL1T=ITL)

Patanted Sept. 28, 1951

2,569,347

UNITED STATES PATENT OFFICE

2580047

UTILIZING SEMICON-
ERLAL

CIRCUIT ELEMENT
DUCTIVE MAY

Willham Sheckiey, Madison, N. 1., assirner to Bell
Telephons Lalwrnteries, Incorporstad, New
Teorh, N. Yo & corperation of New Yerk
Application Jane 24, 1949, Serial No. 35,423

34 Claiomg. (C) 332-43)

Patented Nov. 11, 1952

2,617,865
UNITED STATES PATENT OFFICE

2,617,805

SEMICONDUCTOR AMPLIFIER AND ELEC.
TROLE STRUCTURES TIUERETFONR

Juhn Bardeen, Summit, and Waller 11. Braltaln,
Morristown, N. J., assignors to Dell Telephone

Laboratories, Incorporated, New York, N. ¥., 3
corporation of New York

Original applicatlon June 17, 1948, Serial No.
31,166, now Patent No. 2,524,035, dated October
1. 1830, Divided ancd this appiication Sentem-
ber 15, 1949, Serial No. 115,838

17 Claims, (CL 135=23G6)
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® Realizing Value (or "Profit") continued
- No License
> Blocking Concept
> Restricted Market Access
> Strategic Positioning
> Patent Will Be Tested
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United States Patent s

3,709,122
Jan. 9, 1973

[
[43)

Blinow et al.
15s) FILM ADVANCING APPARATUS
{75] Inventors: Iger Blisew, Millis; Robert D.
Ledwe, Mariboro, both of Mass.
[73] Assignee: Polarcid Corperstion, Cambridge,
Mass.
[22] Filed: May 10, 1971
[21]) Appl. No.: 141,553
1521, U8 CLicsimiunismmasans. 98/11 R, 9513
£ [0 1 2 of S —, cerereenn. GO 3D 19762
[58} Field of Search s VU R 13
[56] References Clted
UNITED STATES PATENTS
31,563,145 2/1971 Bendoni 95113
3,511,152 5/1970 Erichman.........cccoccrecnreeneenn. 98/13
3447437 6/1969 Tiffany 95/13
3,589,262 6/1971 Chen 95/13 X

Primary Examiner—Samuel S. Matthews
Assisignt Examiner—Kenneth C. Hutchison
Attorney—~Brown & Mikuika and Alfred E. Corrigan

(37) ABSTRACT

Photograpkic ‘apparatus including a motor mounted
near one end of a film positioning structure, a pair of
rolls mounted adjacent an opposite end of the posi-
tioning structure and an elongated gear train extend-
ing between the motor and the rolls and along a side
of the film positioning structure. Film-advancing ap-
paratus is actuated by a component of the gear train
to move an exposed film unit from its exposure posi-
tion within the positioning structure into the bite of
the rolls for subsequent movement of the film unit
toward the exterior of the apparatus. A latch is pro-
vided for disenabling the film.advancing apparatus
from moving another film unit from its exposure posi-
tion until the preceding film unit has moved out of en-
gagement with the roils.

14 Claims, 4 Drawing Figures




%AT&T Managing Hidden Assets For Profit-

® Realizing Value (or "Profit") continued
- Asset Management Processes
> Filing
> Maintenance
> Licensing Decision/Implementation
> Contract Structure
> Legal Enforcement

= Managing Hidden Assets For Profit-
= AT The Intellectual Property Asset

® What Is Intellectual Property (IP)?
® Asset Inventory Concept

® Realizing Value (or "Profit")



Dataquest

BB a company of
TheDun¥ Bradsireel Corporation



MANAGING THE HIDDEN ASSETS FOR PROFIT

Hideharu Egawa
Senior Vice President

and Director of the Board
Toshiba Corporation

Mr. Egawa is Senior Vice President and Director of the Board of Toshiba Corporation, as well
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TWO TRUTHS

- PACE OF CHANGE IS FASTER THAN EVER

- INVESTMENT NEEDED IS ENORMOUS



A HISTORY OF INNOVATION

e 1970 —>
e 1971 —>»

#

¢ 1976 —>»

® 1979 —"

¢ 1985 >

1103, 1st LSI Dynamic Random Access Memory

4004, 1st microprocessor
1702, 1st EPROM

{SBC* 80/ 10, 1st singte-board computer

8088 CPU - force behind personal comptuter
revolution

intel386™ CPU - 32-bit computing to the desktop

e 1980 —— i860™ CPU - 15t million-transistor chip
—» {960™ CPU - 1st superscaiar chip
—» Intela8é™ CPU - 50x faster than 8088 CPU
e 1990 —» i750* video processor - DVI* technology to the desktop
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RESULT

- RISKS ARE HUGE

- REDEPLOYMENT OF RESOURCE IS CONTINUOUS
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o PROCESS DOCUMENTS
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Intellectual Property

WE MUST

- PROTECT OUR INVESTMENTS

- CONNECT TRAINING TO BUSINESS DIRECTION
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MANAGING THE HIDDEN ASSETS FOR PROFIT

W. J. Sanders III
Chairman of the Board

and Chief Executive Officer
Advanced Micro Devices

Mr. Sanders and seven other cofounders launched Advanced Micro Devices in 1969, and the
company has since grown to be the fifth-largest US-based merchant semiconductor manufac-
turer and a member of the Fortune 500 with well over $1 billion in annual revenues. Mr.
Sanders started his career with the engineering department of Douglas Aircraft Co, where he
achieved two important “firsts:” his first management experience in which he headed a project
to design the air-conditioning system for the DC-8 jetliner; and his first work with semiconduc-
tors. Shortly thereafter, Mr. Sanders joined Motorola Semiconductor and turned from engineer-
ing design to sales and marketing. In 1961 he moved to the Semiconductor Division of the
Fairchild Camera and Instrument Corporation, beginning as a sales engineer and later advancing
to positions as regional sales manager, area sales manager, department head, director of
marketing and eventually group director of marketing worldwide from 1967 to 1969. Mr.
Sanders is a cofounder of the Semiconductor Industry Association (SIA), cofounder of the
Santa Clara Country Manufacturing Group, Semiconductor Research Corporation (SRC) and
the Microelectronics & Computer Technology Corporation (MCC) and a founding member of
the board of directors of Sematech. He is a member of the board of directors of Donaldson,
Lufkin and Jenrette, and also a member of the Bay Area Council and the California Roundtable.
He was also named by The Wall Street Transcript as the Best Chief Executive Officer in the
semiconductor industry for three years 1983, 1984 and 1985. Mr. Sanders graduated from the
University of Illinois College of Engineering in 1958 with a B.S. degree in Electrical
Engineering.
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SERVICES: THE NEXT COMPETITIVE BATTLEGROUND

Hans Rohrer
Vice President and Managing Director
National Semiconductor Group

Mr. Rohrer is Vice President and Managing Director for National Semiconductor Europe. Prior
to his recent promotion, he was responsible for National Semiconductor’s VLSI Division in
Europe and was also the General Manager for the German operation. In his new position,
Mr. Rohrer operates from National Semiconductor’s two major business centres, in Swindon,
UK and Munich, Germany. Mr. Rohrer’s career in the semiconductor industry started 14 years
ago with a marketing position in Texas Instruments, Germany. He worked for a number of years
in research and development for Diehl Datasystems, developing computer systems for the scien-
tific market segment. Mr. Rohrer holds a Masters Degree in Electronic Engineering from Aalen
University.
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GOOD AFTERNOON LADIES AND GENTLEMEN,

WHEN I STARTED TO PREPARE MY REMARKS FOR TODAYS PANEL
SESSION, I BEGAN BY LOOKING INTO THE BINDERS OF
PREVIOUS DATAQUEST CONFERENCES STARTING WITH LAST
YEAR'S AND THE 1989 CONFERENCE. THEN I WENT EVEN
FURTHER BACK AND MY FINDINGS CONFIRFMED MY SUSPICION
THAT OUR THEME OF TODAY "SERVICES, THE NEXT
COMPETITIVE BATTLEGROUND"

HAS BEEN OF INTEREST FOR A LONG TIME AND CONSEQUENTLY
THERE HAS BEEN NO CONFERENCE OVER THE LAST HALF DECADE
WHERE SERVICE DID NOT PLAY, AND RIGHTFULLY SO, A

SIGNIFICANT ROLE.

AS WE ALL KNOW AND AS IT WAS UNDERLINED TODAY AGAIN,
THE BATTLE IS IN FULL SWING AND THEREFORE I FEEL IT 1S
MORE THAN APPROPRIATE TO STAND BACK AND REVIEW THE
VARIOUS ATTACKS AND COMMANDOS WITHIN THE BATTLE,
DETERMINE THE CURRENT POSITION AND MORE IMPORTANTLY
EXPAND THE QUESTION ~ ARE WE WINNING A BATTLE AND
LOSING THE WAR?



LET ME EXPAND ON THIS BY OUTLININING THE OBJECTIVE OF
THE WAR, TRYING TO PUT THE SERVICE BATTLE INTO
CONTEXT, AND DRAWING SOME CONCLUSIONS.

I AM AFRAID, I THEN WILL HAVE TO RAISE SOME MORE

QUESTIONS.

LET ME START WITH THE BATTLEFIELD WHICH IS NOTHING
LESS THAN THE WORLDS BIGGEST SINGLE MARKET CALLED

EUROPE.

THERE ARE MORE THAN 360 MILLION CONSUMERS IN EUROPE
AND MORE THAN 600 MILLION IF YOU WANT TO INCLUDE
EASTERN EUROPE. EVEN EXCLUDING EASTERN EUROPE, THE GNP
AMOUNTS TO 5,5 B $§ WHICH IS ABOUT 6% HIGHER THAN THE
U.S. GNP AND ALMOST TWICE AS HIGH COMPARED TO JAPAN.
EUROPE'S ECONOMIC GROWTH DURING THE 90'S IS EXPECTED
TO BE ON THE SAME LEVEL AS THE JAPANESE GROWTH AND
WELL AHEAD OF THE PREDICTED GROWTH FOR THE U.S.

JUST TO COMPLETE THE PICTURE, THE SEMICONDUCTOR TAM OF
7.6B$ IS EXPECTED TO GROW FASTER THAN ALMOST ANYWHERE

ELSE.



IN SUMMARY, THE EUROPEAN MARKET IS VERY IMPORTANT
TODAY AND WILL INCREASE ITS IMPORTANCE EVEN FURTHER IN
EXPECTATION OF THE SINGLE MARKET AND THE EXPECTED
GROWTH RATES. IT IS THIS EUROPEAN MARKET AND IT IS
THE WORLD MARKET WHERE AN INDUSTRIALISED EUROPE, OUR
CUSTOMERS, NEEDS TO BE SUCCESSFUL AND IT IS THIS
GLOBAL, SCENARIO IN WHICH WE, THE SEMICONDUCTOR
INDUSTRY, PLAY, I FEEL, A VERY IMPORTANT ROLE. THERE
IS VERY LITTLE DOUBT THAT A SUCCESSFUL EUROPEAN
INDUSTRY MUST HAVE ACCESS TO WORLD CLASS SEMICONDUCTOR
TECHNOLOGY IN THE WIDEST SENSE AT THE LOWEST TOTAL
COST AND HERE IS WHERE TRADITIONAL SERVICES ARE OF

VITAL IMPORTANCE.

NATIONAL SEMICONDCUTOR, AS WELL AS SOME OTHER S.C.
SUPPLIERS, HAVE DEVELOPED AND IMPLEMENTED STRONG
SERVICE PROGRAMS, INVOLVING THE WHOLE ORGANISATION,
WHICH ARE ABLE TO PROVIDE SERVICE ON A GLOBAL
WORLDWIDE BASE.

MANY OF THE ELEMENTS HAVE BEEN DESCRIBED BY THE
PREVIOUS SPEAKERS, SO I CAN KEEP THIS PART OF MY

SPEECH BRIEF.



THE PROGRAM EVOLVED ALREADY DURING THE LATE 70'S WHEN
THE INDUSTRY WAS CHARACTERISED BY MULTIPLE SOURCES,
100% INCOMING INSPECTIONS, REDUNDANT DEVICE
QUALIFICATIONS AND AQL TYPE OF MEASUREMENTS.

THIS WAS FOLLOWED IN THE EARLY 80'S BY THE DRIVE
TOWARDS ZERO DEFECTS WHICH EMERGED ALONG WITH JOINT
CUSTOMER AND SUPPLIER PROGRAMS, QUALITY IMPROVEMENT
TEAMS, STATISTICAL PROCESS CONTROLS AND SHIP TO STOCK
PROGRAMS.,

IN THE MID 80°'S THE PRIORITY WAS ON IMPLEMENTING LONG
TERM PARTNERSHBIPS. CUSTOMERS HAVE MOVED AND CONTINUE
TO MOVE TOWARDS FEWER SUPPLIERS HAVING SELF
QUALIFICATION AND JUST-IN-TIME PROGRAMS.

THESE PROGRAMS DEVELOPED UNDER STRONG TOP MANAGEMENT
DIRECTION INTO WHAT WE AT NATIONAL CALL THE

"TOTAL COST PROGRAM" AND ALTHOUGH THE SUPPLY AND USE
OF SEMICONDUCTORS HAS MATURED, IT IS MORE THAN EVER
DRIVEN BY A PHENOMENAL FLOW OF TECHNOLOGICAL
DEVELOPMENTS. THE NEED TO MANAGE AND APPLY THIS
TECHNOLOGY COVERS ALL THE AREAS OF PRODUCT
INVOLVEMENT, FROM DESIGN CONCEPT, THROUGH

MANUFACTURING, TO THE DELIVERED SYSTEM.




TO SUCCESSFULLY ACHIEVE HIGH LEVELS OF INTEGRATION AND
LEADING EDGE SYSTEMS SOLUTIONS, A CLOSE WORKING
RELATIONSHIP IS REQUIRED BETWEEN CUSTOMERS AND VENDORS
BASED ON TRUST, AN OPEN EXCHANGE OF INFORMATION AND
AGREED COMMON GOALS. THIS SHOULD RESULT IN TOTAL_ COST
pARTNEESHiPs, ALLOWING BOTH ORGANISATIONS TO FOCUS ON
THE SKILLS AND EXPERTISE WHICH ADD REAL VALUE TO THEIR
PRODUCTS AND BRING PROFIT, MOVING TO TOTAL COST
PARTNERSRIPS WHERE OPEN COMMUNICATION AND FEEDBACK IS
INHERENT AND ESSENTIAL TO MANAGE THE TOTAL COST OF

MATERIALS.

EXPERIENCE HAS SHOWN THAT SAVINGS ON OPERATIONS VIA
INDIRECT COSTS PROVE TO BE FAST AND INCUR LESS
INVESTMENT THAN BY INCREASING AUTOMATION OR BY ERODING
THE PRICE OF SUPPLIES. THIS IS BEING ACHIEVED WITHOUT
COMPROMISING EITHER PARTIES QUALITY OF PRODUCT OR
SERVICE. REASEARCH WITH OUR CUSTOMERS SHOW THAT THE
OPPORTUNITIES TO REDUCE TOTAL COSTS ARE VERY REAL, YET
FURTHER CHANGES IN OPERATING METHODS AND ATTITUDES ARE

NEEDED TO ACHIEVE GENUINE BENEFITS.



I WOULD LIKE TO SHARE WITH YOU NOW THE PROGRAMS AT
NATIONAL SEMICONDUCTOR WHICH INCREASE FURTHER THE
SERVICE LEVELS AND REDUCE OVERALL COSTS AND INCREASE
THE SUCCESSFACTORS OF OUR CUSTOMERS. OUR PROGRAMS ARE
DESIGNED TO MEET CUSTOMER NEEDS AND ARE THE BUILDING
BLOCKS OF A JUST-IN-TIME MANUFACTURING SUPPLY

PROCESS. THE ELEMENTS OUTLINED COVER THE SPECTRUM
FROM SYSTEM CONCEPTION TO PRODUCTION LOGISTICS,
REDUCING CYCLE TIMES AND ALLOWING EACH PARTNER TO
BECOME MORE RESPONSIVE TO MARKET NEEDS WHICH IS ONE OF
THE PRIME_OBJECTIVES OF NATIONAL SEMICONDUCTORS TOTAL
QUALITY PROGRAM WHICH THE COMPANY EMBARKED ON IN

1989.

I BEGAN MY SPEECH WITH A REMARK ABOUT WINNING THE
BATTLE AND RAISED THE QUESTION - ARE WE IN EUROPE IN

DANGER OF LOSING THE WAR ?

I FEEL WE HAVE COME A LONG WAY IN TERMS OF SERVING OUR
CUSTOMER BASE BUT STILL HAVE AN EVEN LONGER WAY TO GO.
AS THE SERVICES ARE GOING TO BECOME MORE
SOPHISTICATED, THE DEMAND OF SERVICES IS GOING TO
CONSTANTLY CHANGE AND THE TQOTAL QUALITY PROGRAM,
CULTURE AND PHILOSOPHY IS GOING TO ADD A FURTHER
DIMENSION. BUT, AS ALSO INDICATED AT THE BEGINNING,
SERVICE IS ONRLY ONE ELEMENT OF BUILDING A SUCCESSFUL

ENTERPRISE.



AS SUCH SERVICES ARE A RESULT OF AN EFFORT NOT THE
EFFORT ITSELF AND WHILE SERVICES ARE AN IMPORTANT PART
TO GIVE COMPETITIVE ADVANTAGE THE REAL SOURCES FOR
SUCCESS ARE NUMEROUS AND I WOULD LIKE TO CLOSE MY
REMARKS BY DRAWING YOUR ATTENTION TO WHAT I CONSIDER

TO BE THE REAL NEXT BATTLEGROUND - WHICH IS TIME.

IT IS TIME WHICH, IN MY MIND, RAISES MANY QUESTIONS
AND AS TIME DOES NOT ALLOW ME TO GO INTO DEPTH DURING
MY SPEECH, I WOULD LIKE TO SHARE THEM WITH YOU AND
MAYBE DEVELOP THIS SCENARIO FURTHER DURING THE PANEL

DISCUSSION.

THIS FOIL SHOWS A SUMMARY OF WHAT THE TOP 1500 OF THE
WORLDS MOST IMPORTANT MANUFACTURING COMPANIES BELIEVE
TO BE THE MOST IMPORTANT COMPETITIVE PRIORITIES TAKING
THEM THROUGH THE NEXT FIVE YEARS AND IS THE RESULT OF
THE STUDIES PERFORMED BY INSEAD, THE FONTAINEBLEAU
BASED BUSINESS SCHOOL, WASEDA UNIVERSITY IN TOKYO AND

THE UNIVERSITY OF BOSTON.

IN THIS RESEARCH YOU HEAR A LOT OF WHAT HAS BEEN
DISCUSSED TODAY IN TERMS OF TOTAL QUALITY MANAGEMENT,

JUST-IN-TIME MANUFACTURING AND MANUFACTURING PLANNING.



TEE MOST RELEVANT PART, HOWEVER, IS WHAT IT TELLS US

ABOUT THE SUBTLE BUT IMPORTANT DIFFERENCES IN
PRIORITIES THROUGHOUT THE INDUSTRIALISED WORLD.

THIS IS ESPECIALLY SO IN COMPARISON WITH JAPAN ON THE
ONE HAND AND THE U.S. AND EUROPE ON THE OTHER.
@

AS INDICATED, THERE ARE QUITE A FEW SUBTLE DIFFERENCES
BUT THE MOST RELEVANT IS CLEARLY THE FOCUS JAPANESE
COMPANIES ARE PLACING ON THE ABILITY TO MAKE RAPID
DESIGNS AND DESIGN CHANGES IN HIGHLY CUSTOMISED

PRODUCTS.

THE JAPANESE WAY OF OPERATING, THEIR SUPPORT
INFRASTRUCTURE INCLUDING DESIGN, AND THE JAPANESE
FACTORY ARE TOTALLY FOCUSSED TOWARDS BUILDING AN EVER

CHANGING STREAM OF NEW PRODUCTS.

THIS IS THE WAY TEESE LEADING COMPANIES MANAGE TIME AS
THE MOST VALUABLE SOURCE FOR COMPETITIVE ADVANTAGE -
IN PRODUCTION, SALES AND DISTRIBUTION, DESIGN CHANGES
AND NEW PRODUCT DEVELOPMENTS -

AND THIS IS THE POINT :

NEW PRODUCT DEVELOPMENT OUGHT TO BE OUR BIGGEST
CONCERN !



LET ME TRY TO UNDERLINE THE ISSUE WITH THE NEXT CHART
AND WHAT I SHOW HERE IS PURPOSELY DESIGNED TO COVER A
WIDE VARIETY OF END EQUIPMENT TO ILLUSTRATE THE POINT

I AM TRYING TO MAKE.

THE JAPANESE PRODUCERS CAN DEVELOP A T.V. SET IN ABOUT
ONE THIRD OF THE TIME REQUIRED BY A EUROPEAN
MANUFACTURER. THE SAME APPLIES TO OTHER BROWN GOODS

INCLUDING CAR RADIOS.

FOR CARS, THE JAPANESE CAN DEVELOP NEW PRODUCTS IN
LESS THAN HALF THE TIME NEEDED IN THE U.5. AND BY
THEIR EUROPEAN COMPETITION AND THIS IN SPITE OF TBE
FACT THAT ALL DATA SUGGESTS THAT THE MANUFACTURING
THROUGHPUT OF COMPARABLE GOODS, WHEN PUT INTO
PRODUCTION, IS FOR JAPANESE, U.S. AND EUROPEAN
COMPANIES TODAY AT THE SAME LEVEL. THIS UNDERLINES
AGAIN WHERE I FEEL THE COMPETITIVE ADVANTAGE LIES.

A COMPANY THAT CAN BRING OUT NEW PRODUCTS UP TO THREE
TIMES FASTER, CAN OUT INNOVATE ITS COMPETITORS AND

ENJOYS A HUGE COMPETITIVE ADVANTAGE.



NOW IT IS ALSO WELL KNOWN IN EUROPE THAT TIME 7O
MARKET IS A VERY CRUCIAL FACTOR FOR SUCCESS AND MANY
IMPROVEMENTS HAVE BEEN MADE, ESPECIALLY IN THE
CO-OPERATION BETWEEN OUR INDUSTRY AND THE END
EQUIPMENT MANUFACTURERS, TO GET INVOLVED AS EARLY AS
POSSIBLE IN THE DESIGN CYCLE OF A NEW PIECE OF
EQUIPMENT TO ENSURE THE RIGHT TRADE OFFS IN TERMS OF
THE TECHNOLOGY AND RELATED IMPLICATIONS RESULTING IN
JOINT PRODUCT DEVELOPMENT TEAMS, PARTNERSHIPS AND
JOINT VENTURES.

I WOULD LIKE TO CLOSE BY GIVING ONE RECENT EXAMPLE OF
HOwW NATIONAL IN EUROPE HAS BEEN INTIMATELY INVOLVED IN

THAT PROCESS.

A MAJOR EUROPEAN TELECOMMUNICATION COMPANY DID DECIDE
TO MOVE INTO THEE FAST GROWING FAX BUSINESS WHERE
INNOVATION CYCLES ARE SHORT, SHORT DESIGN CYCLES ARE
CRUCIAL AND THE PACE IS SET BY THE FAST MOVING
JAPANESE COMPETITION.

BASED ON THE FACT THAT NATIONAL SEMICONDUCTOR SHARED
THE SAME STRATEGIC INTENT, HAD THE CAPABILITIES AND
TECHNOLOGY ROAD MAPS IN PLACE, A PARTNERSEHIP,

BENEFICIAL FOR BOTH COMPANIES, DEVELOPED.



=11~

THE RESULTS SO FAR SUGGEST THAT IT IS POSSIBLE TO TAKE
ON THE CHALLENGE
-SEVERAL PATENTS HAVE BEEN FILED FROM BOTH SIDES-
AND THE SYSTEMS PERFORMANCE AND CONCEPTIAL FLEXIBILITY
IS CENTERED AROUND AN INDUSTRY FIRST,
-THE INTEGRATION OF A DIGITAL SIGNAL PROCESSOR AND
A HIGH PERFORMANCE MICROPROCESSOR-
DESIGNED AND MANUFACTURED IN EUROPE, WHICH FOUND ITS

WAY IN THE MEANTIME IN MANY OTHER APPLICATIONS.

THERE ARE MANY MORE EXAMPLES LIKE THIS ACROSS
DIFFERENT INDUSTRY SEGMENTS AND CLEARLY TRHIS IS ONE
WAY OF DEALING WITH THE CHALLENGE. BUT LOOKING AT IT
ON A LARGER SCALE, THERE ARE STILL TOO FEW OF THEM AND
FURTHER SIGNIFICANT EFFORT, CREATIVITY AND MANAGEMENT
TIME IS REQUIRED IN THIS FIELD TO BRCADEN THE BASE AND
MAKE ACCESS TO SEMICONDUCTOR TECHNOLOGY EASIER FOR OUR

EUROPEAN CUSTOMERS.

BEFORE I LEAVE NOW, I WOULD LIKE TO SHARE WITH YOU
SOME OF THE ACTIONS WE AT NATIONAL ARE TAKING TO

SUPPORT THIS EFFORT.



THEY REACH FROM RELATIVELY SIMPLE ONES LIKE ELECTRONIC
DATA EXCHANGE, OVER AND ABOVE THE NORMAL EDI
ACTIVITIES - ELECTRONIC DATA SHEETS ~, TO VERY
SOPHISTICATED DEVELOPMENTS LIKE INTRODUCING PRODUCTS
INCLUDING THE DEVICE MODELS, ALLOWING DESCRIPTIONS OF
PRODUCTS IN VERY HIGH LEVEL DEVICE LANGUAGES, SUITED
FOR DIRECT USE IN SYSTEM SIMULATIONS. IT IS THIS
FIELD WHICH ESPECIALLY REQUIRES MUCH MORE ATTENTION AS
MORE DESIGN WORK WILL HAVE TO BE CARRIED OUT ON
COMPUTERS AND HERE IS WHERE THE JAPANESE VERTICALLY
INTEGRATED COMPANIES HAVE AN ADVANTAGE BECAUSE THEIR
TOTAL DESIGN ENVIRONMENT IS DEDICATED, STARTING FROM
THE SYSTEM LEVEL DOWN TO THE DEVICE SPECIFICATION AND

TO THE DEVICE PARAMETERS.

I'D LIKE TO THANK YOU VERY MUCH FOR YOUR ATTENTION AND
I HOPE I HAVE THROUGHOUT MY REMARKS TODAY UNDERLINED
THE IMPORTANCE OF SERVICES, WHICH EVOLVED INTO A TOTAL

QUALITY PROGRAM AT NATIONAL SEMICONDUCTOR.

I ALSO TRIED TO HIGHLIGHT A FURTHER FACET WHICH, 1
TEBINK, IS CRUCIAL FOR SUCCESS AND, WHERE I FEEL, A LOT

MORE NEEDS AND COULD BE DOXNE.
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Kazuo Kimbara

Executive Managing Director
and Group Executive

Electronic Devices Group

Hitachi, Ltd.

Mr. Kimbara is Executive Managing Director and Group Executive of the Electronic Devices
Group of Hitachi, Ltd. Since joining Hitachi in 1951, he has held various manufacturing and
management positions including Manager of the Takasaki and Musashi Works, Director of the
Semiconductor and Integrated Circuits Division, Board Director, and Group Executive of the
Electronic Devices Group. He was appointed to his present position in June 1989. Mr. Kimbara
graduated from the Department of Electrical Engineering of Nagoya University.
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Barry Waite
Corporate Vice President

and General Manager
European Semiconductor Group
Motorola Inc.

Mr. Waite was appointed to his current position in January 1989, having been previously
Assistant General Manager of the European Semiconductor Group of Motorola at the European
headquarters in Geneva, Switzerland. He has been with Motorola since 1982, and was Manager
at the East Kilbride, Scotland facility when it started Europe’s first 6-inch wafer fabrication line
and subsequent 1Mb DRAM manufacturing. Prior to this, he worked with Texas Instruments in
Bedford, England and in Houston, Texas. Mr. Waite was educated in Britain and obtained his
degree from the University of Sheffield.
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! - T ITIVE D

Firstly, thank you to Dataguest for allowing me to join with
several of my colleagues, in these vacation-style surroundings, to
address this important subject of Services to our Customer.

As we can all see, the Panel is heavily weighted by the opinions of
Semiconductor suppliers. With this important topic to discuss, it
perhaps would have been more appropriate had our host invited a
panel to represent the customer base rather than the supplier base.
We must be careful we do not make a major discussion or debate on
what our customers see as the next competitive battleground when
in fact, those customers we serve in this audience would probably
help us find that answer more quickly.

As we hand out our theories, strategies and opinions on the next
focus area of competitive differentiation, we must do this with
solid input from our customer. Total Customer Satisfaction is
what we, as suppliers, will be striving to achieve. A customer's
definition and expectancies of what it will take for its suppliers
to meet these needs has been expanding across time and will, of
course, continue to be expanded in the future.

We can reflect on these changing expectancies across time.

Back in the 1970's, we could say the competitive need was heavily
focused on pricing issues. Pricing was a key means of
differentiating to secure a business award.

The customer's expectancies grew quickly beyond the pricing
factor to include delivery performance - delivery performance here
being measured in some loose definition, certainly by today's
standards. Probably hitting a two-week delivery window was by
many, at that time, regarded as acceptable.



The issue of quality and reliability then became more apparent,
beginning with basic AQL standards. As we moved into the decade
of the Eighties, the issue was found in Parts per Million defect
levei performance. The customer's expectancies now included
Quality, Delivery and Pricing.

It was at this conference in 1990, that the then General Manager of
Texas Instruments Europe, Mr. Jim Hubbard, spoke of the T.l. TQC
roadmap towards Customer Satisfaction. He showed this roadmap
to now require time-based focus for his customer's careabouts.
These time-based focus items included "Just in time" Satisfaction,
Delivery in plus or minus hours, Speed in meeting the customers’
requirements.

Across the last two decades, we have seen the customer's
expectancies ever-increasing, and we should, of course, expect to
have to continue in this service improvement in the future.

So, what will our customers require in the future? What will our
Semiconductor market require in the future? We must, of course,
assess this market.

The Semiconductor market, as we progress through this decade,

will continue to move in the trend of the last decade. This trend -
as most in this room know - is further towards customised
products and services at the expense of standard catalogue devices.
In addition to the growth of the Semi custom and Micro computer
sections of our market, we will also see customer specific needs
increasing in the other market technologies.

Motorola is the customer of its vendors. In order to cross-check
the future needs of our customers in this industry, | have assessed
what the Motorola Semiconductor group, when it is a customer, is
expecting from its suppliers. Qur standards are embodied in the
company's Six Sigma principles. In addition to cross training on
company cultures, the forming of joint teams, we have experienced
ever-increasing participation with suppiliers in the development of




state of the art equipment to meet the Motorola need. In fact, with
more frequency than we have been able to practice, our vendors
could be doing even more in areas such as base material
specifications, definition of improved standards, newer features,
systems improvements. efc.

There is, in fact, a true basis of partnership developing between
the supplier and the customer.

Exciting new products have resulted from these joint design teams,
and this has led to major business awards for some of our
suppliers. Partnershps are bringing improved satisfaction for the
customer along with increased business for the vendor.  Air
Products and Applied Materiais are two such companies who are
working with Motorola on a partnership basis, meeting Motoroia's
ever-increasing expectancies of its suppliers.

As we move forward in servicing our customers in the
Semiconductor industry, we must recognise the need for joint
design teams. The definition of Total Customer Satisfaction wilt
include an expectancy of marrying the system's knowledge of the
customer with a silicon technology of the Semiconductor
corporation. These joint design teams must bring leadership
silicon with leadership systems to make our customers successful
in their market place.

In this worid of shortening product life cycles, let me refer to a
McKinsey and Co. study, which highlighted the importance of time
to market. If a new product introduction and shipment is delayed
six months in, let's say, a five year life cycle, the after tax profit
for the life of the product is reduced by one-third. On the other
hand, as a reference point, if the first quality shipments are on
time but the deveiopment costs overran budget by 50%, the after
tax profit effect was only 3.5%. This, of course, is not a
recommendation for overruns in product development cost.
However, it emphasises that quality design and time of
introduction to market is a vitalty important factor for both Total
Customer Satisfaction and, of course, profit performance. The best



of systems knowledge and silicon technology must be joined .
together to achieve this leadership excellence.

We are continuing in this industry on the road to full partnerships,
Semiconductor supplier and systems specialist. Such partnerships
will be essential for our customers to meet their ever-shortening
time to market windows. Our customers will prefer to partner
with those Semiconductor companies that can offer the silicon
technology to make joint design teams successful. They will
prefer to partner with Semiconductor companies who offer the
services in responsiveness, EDI, fast reliability support, and of
course, as always, delivery when the product is required at the
quality required, offering a price-competitive solution for their
system needs. All these things are important to our customer.

The battleground has been, is now, and will continue to be, that of

Total Customer Satisfaction. Anticipating and executing on the

needs of the customer to provide that Total Satisfaction will be

the differentiator between Semiconductor suppliers. .
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The Needs of the Japanese Market

(1) Today, I am pleased to have this opportunity to talk
about the industries using integrated circuits in Japan.
First of all, I would like to review growth patterns of
the Japanese IC markets, particularly how ICs are consumed
by major industry groups on the basis of statistical data.
Then, I Iwould like to examine how Japanese IC users are
evaluating foreign-made ICs and what problems they are
seeing, based on results of the survey conducted by the
INSEC. Finally, I would like to touch upon our ongoing
program to promote the use of foreign-made ICs. Please note
that I am using the word "ICs" throughout this presentation,
which also mean LSIs and VLSIs for the sake of convenience.
{2) Now, let me start from IC demand trends in Japanese
markets in the 1980s on the basis of production statistics
prepared by the Ministry of International Trade and Industry
(MITI), and imports and exports statistics by the Ministry
of Finance (MOF). Assuming that the domestic IC demand can
be estimated by subtracting exports from production and
adding imports, the demand grew from ¥605 billion in 1981 to
¥2069 billion. On the U.S. dollar basis, this was the
increase from $4.4 billion to $15.1 billion. As clearly

seen in Figure 1, the domestic demand increased rapidly in



the later four years, suggesting accelerated growth of IC
consumption by user industries. Note that the shaded area
in the graph represents the value of imports, which reached
¥379 billion in 1990, accounting for slightly more than 18%
of the gstimated domestic demand. 1In addition, major
foreign IC makers are operating 5 factories in Japan. If
shipments from these facilities are added, a share of
foreign-made ICs would be much larger than this 18.3%. As
mentioned earlier, the Japanese IC market still continues
rapid expansion, and to meet this strong demand, imports are
fully integrated with production into the domestic IC supply
system.

{3) Then, let us look into which industry sectors are using
how many of such large amount of ICs. Japan does not have
official statistics of IC demand excepting energy and a
limited number of areas. However, IC consumption by major
industrial sectors can be estimated from the input/output
table of inter-industrial relations prepared by the MITI
every five years. Needless to say, this table is designed
to analyze inter-relations between industrial sectors
through supply and procurement of products, thus figures
listed in the table should not be treated as official
statistics.

The latest input-output table available is the one




prepared in 1987. Since that year, the MITI classified the
IC industry as an independent industry and tabulated the
value of ICs purchased by other industries. According to
this 1987 input/output table, 48 out of 80 industries
classified as the machinery industry were listed as IC
users. Of 48 industries, Table 1 lists 22 which purchased
more than ¥10 billion worth of ICs in 1987. It should be
noted that there are various industries not in the list but
which consumption was near ¥10 billion, including toy,
industrial heavy electrical machinery, industrial robot, and
textile machine. Table 1 also shows the total purchase of
semiconductor devices, including ICs, by the same industries
in the 1982 input/output table - the one before the 1987
table. Compared to the 1987 table, the 1982 table used
different industrial classification and did not distinguish
the IC industry. Nevertheless, I think it gives you some
idea as to how IC ceonsumption grew during the five-year
period.

(4) Major findings from Table 1 are summarized as follows:
<1> While major IC users in 1982 were limited to a handful
of industries led by computer and communications egquipment,
in 1987 a variety of industries emerged as substantial IC
users.

<2> Many of large IC users in 1982 had their own IC
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production operations and continued to be in a position to . :
keep abreast of IC-related technological information which
evolved year after year. These users can develop and design
IC-based system products by using such technological
information and are able to obtain assistance from their in-
house IC production divisions, whenever needed.

<3> On the other hand, most of the new IC users do not have
own IC production divisions and are able to obtain only
information on ICs commercially available from time to time.
Suppose these users develop system products based on that
limited information on ICs - say, it takes about a few years
to develop - then they may discover more advanced ICs
available in the market. System makers in Japan and
elsewhere are competing to develop more advanced products, .
and ICs hold the key to success. While ICs help produce
high performance system products, there are some products
which would not have been developed without ICs and have
grown to a major market for ICs. A primary example is seen
in Table 1. Magnetic video tape recorders, which accounted
for meager 1.5% of the total semiconductor device demand in
1982, increased to more than 10% in 1987. This is because
the use of ICs made it possible to commercialize video tape
recorders for household use.

<4> Demand for ICs by Japanese industries have rapidly grown



in the recent years, and Japan has the sizable IC industry
to serve the market., According to Datagquest’s survey, among
top ten IC suppliers in the world, six are Japanese

. companies. At the same time, however, it is important to
recognize that Japanese companies using ICs are growing in
numbers as well as increasingly diverse industry groups.
Those companies want ICs for development of own products.
({5) Now let us move to the second point; what do Japanese IC
users feel about foreign suppliers? INSEC’s survey
conducted in 1990 tells you some interesting facts. This
survey was conducted by sending guestionnaires to Japanese
IC users, foreign suppliers and their distributors in Japan.
We received responses from 79 users and 83 foreign suppliers
and distributors, which were analyzed as follows.

(6) Figures 2-1 and 2-2 summarize percentages of companies
in industrial and consumer eqguipment areas respectively, who
reported the increase in purchase of foreign-made ICs in
1990 compared to the year before. Both in industrial and
consumer areas, around 40% of respondents reported increase
in purchase. when looking from user and supplier sides, a
similar response pattern was observed. One exception is
seen in the industrial equipment area, as shown in Fig.2-1,
where the number of users who chose response "To incorporate

as components” differed widely from suppliers. This is



because users in the questionnaire survey were mainly system
makers, clearly reflected in a low percentage of response.
A high percentage of response by suppliers indicates that
foreign suppliers are carrying out marketing activities on a
continuous basis to cover relatively a wide range of area.
Looking at types of ICs which sales reportedly
increased, in the industrial equipment segment, the highest
percentage of companies reported the increase in procurement
of memories, followed by microprocessors, ASICs, application
specific processors, and standard logic. 1In the consumer
equipment area, analog ICs were reported the highest, then
standard logic ICs, memories, and ASICs.
{(7) Then, Fig.3 lists reasons for Japanese users to procure
foreign-made ICs. Here, the number of responses to each
item is proportionally indexed to the highest number of
responses which is denoted as 100. First of all, a very
interesting point in the table is, both users and suppliers
chose *"unigque functions” as the most important reason for
procurement. To incorporate ICs having unique functions
into system products, participation of suppliers from the
system design stage is required; suggesting that design-in
activities are underway. Japanese users increase purchase
of foreign-made ICs to replace Japanese products or to cope

with the increase in consumption due to startup in volume



production of newly developed products. In the latter case,
the increase has been driven by increasing adoption of
design-in activities from the beginning. In the former, few
foreign-made ICs can work on system products by simply
replacing Japanese products; in reality, additional works
and costs are required for re-designing. Thus, most of
cases seem to be done without much economic justificationm.
This may be reflected in Fig.3, where relatively a high
percentage of foreign IC suppliers cited "similar functions"
as one of major reasons for procurement, whereas Japanese
users tended to emphasize "cooperation in international
harmonization policy".

{8) To turn our attention to design centers - one of key
elements of design-in activity, 97% of Japanese users wanted
foreign suppliers to establish or upgrade design centers in
Japan. However, only 40% of Japanese subsidiaries of
foreign IC suppliers and distributors had design centers.
Furthermore, many of the existing design centers serve as a
liaison office to communicate requests of users to their
headgquarters - still a long way to meet needs of Japanese
users.

(9) The next problem is the delay in product delivery by
foreign suppliers and its impacts on production plans of

users. As mentioned earlier, Japanese users are fiercely



competing in domestic and international markets, and any .
delay in product development and production plans may become
fatal. 1In particular, the production plan is directly
affected by the delayed delivery of components. According
to the survey, 64% of users reported that their production
was significantly affected by delay in delivery of foreign-
made ICs, and 50% of them pointed out that the delay
occurred more than three times during the same period. At
the same time, foreign suppliers and distributors gave
similar responses. In this sense, users and suppliers
shared the recognition. As estimated from official
statistics published by the Japanese government, nearly 20%
of IC demand in Japan depends upon foreign sources. While
business opportunity for foreign IC suppliers is expected to .
increase with further expansion of Japanese industries, the
delay in product delivery, if repeatedly causing trouble,
may make Japanese users distrustful of foreign suppliers.

To avoid such situation, concerted efforts are required from
the both sides.

(10) In addition, the results of case study on reports
submitted by 10 Japanese users and 4 foreign suppliers, who
are INSEC’s board members, also pointed to (1) foreign
suppliers have lower technical support capability than

Japanese competitors, and in particular, the period reguired



for failure analysis is about twice that by Japanese
suppliers, and (2) the freguency of repeated defects due to
variance in the process or other causes is higher than
Japanese suppliers. It should be noted, however, that user
industries as a whole are beginning to see these probiems as
the matter of difference in ability and attitude between
individual suppliers, rather than that between Japanese and
foreign suppliers. Furthermore, in the gquestionnaire
survey, a majority of Japanese users recognized that more
and more authorities were delegated to Japanese subsidiaries
of foreign IC suppliers from their headquarters, concerning
technical supports, troubleshooting, and other business-
related items requiring decision making at the management
level, and that Japanese users could increasingly obtain a
quick response. All in all, we are seeing that they are
moving toward better and more preductive relationship.

(11) Now, let us turn our eyes to an issue of Japanese
business practice, a different view of contract in
particular, raised by foreign suppliers. While most of
Japanese users maintain their own standards and rules
related to evaluation of reliability and quality, etc.
required for gualification of suppliers, it is pointed out
that they fail to specify standards and rules applicable to

each procurement contract, but they bring them out only



after any trouble or dispute arises. Foreign suppliers
argue that all countries but Japan settle any difference or
dispute according to provisions in the agreement, resulting
in a wide perception gap. The Japanese may argue that
business_relationship in Japan lasts for quite a long period
or time once it is established, and a long history of such
relationship has fostered the business practice not entirely
relying on the written contract. Nevertheless, I personally
believe that, as Japanese industries need and will continue
to need foreign IC suppliers, they should make efforts to
create international harmonization in business practice.

(12) Clearly, the use of ICs has rapidly been expanding into
a wide range of Japanese industries, and which increases
business opportunity for foreign suppliers in Japan. Today
Japanese users are eager to obtain information on ICs.

Under these circumstances, one thing that I am concerned is
that there is a difference in view on sales activities of
foreign IC suppliers between Japanese users and foreign
suppliers. As noted in the results of the guestionnaire
survey, while most of foreign suppliers said that they
stepped up sales activities in Japan, 58% of Japanese users
saw no change. Also, there is a slight difference in
opinion between them, concerning evaluation of information

provided to users as part of sales activities. Fig.4
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compares evaluations by users and suppliers on usefulness of
information furnished by suppliers. This indicates that
Japanese users see exhibiticons, technical seminars,
provision of product samples, technical materials,
catalogues, and information on compatibility as important
means of collecting information on compatibility as
important means of collecting information on ICs. On the
other hand, foreign suppliers give a low weight on
exhibitions, technical seminars, and information on
compatibility. Again, it is important to focus on sales
activities by providing information which Japanese users
need to select ICs.

(13) We have examined what Japanese users expect from
foreign IC suppliers, on the basis of INSEC’s three survey
reports. these reports are part of INSEC’s activities to
create environment which helps improve the access for
foreign-made ICs to Japanese markets. In essence, INSEC
provides Japanese users with foreign-made ICs through
publication and distribution of directories of foreign IC
suppliers, catalogs, technical documents on promoted
products, and various survey and research reports;
organization and arrangement of technical seminars and
exhibitions on foreign-made ICs; and planning and sponsoring

of industrial tours to visit Japanese user industries.
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In addition to INSEC, concerted efforts are being made
by the government and industry to increase purchase of
foreign-made ICs. The MITI encourages Japanese users to
invite foreign IC suppliers to participate in the design-in
process, Some users hold procurement meetings for foreign
suppliefs and the user industries send procurement missions.
As a result, the access for foreign IC suppliers to the
Japanese market has significantly improved. Thus, I would
say it is all yours to grab the opportunity. I sincerely
hope that you will make a success in Japanese markets and
grow with Japanese users on a mutually beneficial basis.

Thank you.
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Procurement in Value Contribution {%)
(Billions of Yen)

1982 1087 1982 1987
Total Toladl  Tolal Total Total  Total
Semiconductor Semiconductor tCs  Semiconductor Semiconductor iCs

Office Equipment 1410 1290 960 84 6.1 5.1
Service Equipment 21 181 101 0.4 09 06
Audio Electronics Equipment 820 671 39 40
Parts for Audio M9 iy 73 126 5.5 48
Electronics Equipment
Radio & TV Receivers 165.2 521 3 9.8 25 19
Magnetic Video Record/Playback Equipment 259 290 1723 15 108 102
Other Consumer Electronics Equipment 548 307 28 18
Digital Computers 204.2 2738 2530 175 128 150
Computer Peripherals 3363 355 16 187
Wire Communication Eqipment 1463 1169 6.9 6.9
Radio Communication Equipment 419.4 66 210 249 2.2 20
Other Electronic Communication Equipment 2 02 0.2 *
Applied Electronics Equipment 239.5 1446 1356 14.2 6.8 8.0
Switch Conbollers & Parts 16 38 293 0.1 16 \7
Electronic Measuring Instruments 26.8 458 385 16 22 23
Qther Parts for Electronics & 90.5 346 - 43 20
Communication Equipment
Automobile U8 113 12 1.0
Truck & Bus 9.2 21 ' 04 0.2
Intarnal-Combution Engine 18 182 182 0.1 09 1.1
for Automobile
Automobile Parts 30 281 1.7 17
Cameras 10 85 244 0.1 1.3 14
Watches & Clocks 1.0 20 334 0.7 20 20
Analizers & Experiment Equipment 0.2 366 204 i 17 1.7
Musical Instument 10 136 130 0.1 06 08
Total of All Seqments 1683.6 21201 16902 1000 1000 1000

Source Input-Output Table of Inter- Industial Relations : MITI



Figuer 2-1 Procurement/Sales of Non-Japanese ICs
by Products - Industrial Equipment
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Figure 2-2  Procurement/Sales of Non-Japanese ICs by
Application Consumer Equipment
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" NEW PRODUCTS FOR HOME AND OFFICE

- Evolution of the electronic markets
- New multimedia applications

- Multimedia market trends

P. Draheim

Philips Semiconductors
Product Group Industrial ICs
Dataquest - 1991

Evolution of the electronic markets

Two trends are driving the evolution:

= Merge of applications

= Portability

" Philips Semiconductors

PHILIPS

#10402301-08




What forced the merge of applications?

Digital Audiosignal Processing

Digital Videosignal Processing

Digital Data Processing
Digital Information and Data Exchange

- High speed real time processing on Silicon

P PHILIPS

C1040301-17

Market Evolution of the 90’s

New products .
Home - for home and
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Automation Radio/Telephone

Consumer ;| -,
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EDP System Solutions
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Examples on merging applications

Consumer Data Processing

DESK TOP VIDEO

Telecommunication Consumer

4 )4
TELETEXT

CORDLESS
TELEPHONY
PHILIPS

21040301-18

= Philips Semiconductors ™ 27 T

PORTABILITY

Long up time is the key issue for personal
products. This means :

LOW VOLTAGE LOW POWER

|

FEW BATTERIES SMALL BATTERIES

= = > Qperating Voltages for ICs below 2V
becomes essential

Typical product :
P83CL410 Microcontroller

FOMEVAY 007
Dot baale - oy 1081



Operating current P83CL410
(typical values, low frequencies)

Idd (mA)

mm 1.2 MHz
— 32 KHz /

0,8 - /
0,6 - /

0|4 - / /
-5 9 T | T I ]
0 1 2 3 ) 5 6 7

(V)

e e e S e

P PHILIPS i
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New multimedia applications

= CD - Interactive
= Desk Top Video

Video Audio Speech  Telephony

""" Philips Semicanductors

R PHILIPS

91040201-16




Compact Disc - Interactive

Video
30 to ?0\0./0._;:- - AUDIO |—
QZ 10 to 50%
St M VIDEO |—
DATA

e e

= PHILIPS

oy 91040301-28

Components for CD-I

= Data Processor w» Highly integrated processor

Video Processor » Intelligent image controllers

Disc/Audio Processor » DSP
Sound processor Filters, DACs

Peripherals > Mouse controller
Keyboard controller
Non-Volatile memory

" Philips Semiconductors.

P PHILIPS
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Desk Top Video - What is it?

= Today
- Education
- Training
- Point-of-sale
- Information kiosks
- CAD
- Industrial presentations
- - On-line TV

= Tomorrow
‘Computer interface will evolve
Text o Graphical sp- Multimedia
(e.g. MS-DOS) (e.g. Mac)  Environment

"7 philips Semlconductors”

LIPS

@ . ¢1040301-14

o]

Desk Top Video

Video —p VIP —»l l—p VOP —p Video

Display
RAM

Computer .l l ) ». Computer

Graphics Graphics

PHILIPS

) P3040201-24




Philips digital video..

» | ine-Locked Clock

Support for Standards

Feature Oriented Architecture

NTSC, PAL, SECAM, S-VHS, CCIR601,
and beyond

Digital

* Phillps Semiconductars

&

Desk Top Video

PHILIPS

#1040201-13

Square Pixels
Input Processing

ML

AlD
TDABT08

Source

selact,

clama
AGC,
AID

Feature Processing

Output Processing

Analog

ERERE

——

DSMD bve AVP
SAATIN SAA9065 y | TDA4680
luma, o> Y Y —
chroma digital anatog
processor | 'T L UV UV L tﬂ:rs _l_{_ ma;rix
A DiAs v video
sync and \
lock »H H —  switeh
processor
>V v
DCse
oac —| saA7ie2 [7> R R —
SAAT7197 upsample, B o
clock YUV to |F> G B o |
RGB, A Aot
generator Inverse 8 8 bits Y:LEV: 4:2:2
circult gamma 7 NTSC: 12.272727 MHz, 640 pixels/line

" Phillps Semiconductors

PAL, Secam: 14.75 MHz, 768 pixels/line

PHILIPS
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MULTIMEDIA MARKET TRENDS

How is the "Multimedia” hardware used
nowadays :

32%

Industrial Presentations

28% Desk Top Publishing

19% Education, Training

11% - CAD

7% Medical Imaging

3% Remote Inspection, Quality Control
SUMMARY

- Digital signal processing and high speed
realtime processing on silicon created new
applications as

Multimedia

- The attractiveness of the multimedia offer
creates a fast growing market

- The key markets are : United States

Japan and
Asia Pacific
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CONSISTENCY, PREDICTABILITY AND COMMITMENT—
THE KEYS TO PROFITABILITY

John F. (Jack) Gifford
President and Chief Executive Officer
Maxim Integrated Products, Inc.

Mr. Gifford is Chairman and CEO of Maxim Integrated Products, Inc. A founder of Maxim, he
has served as Chairman the past year after serving as the company’s President since its
incorporation in April 1983. He served as Maxim’s Chief Financial Officer between April and
October 1983 and between March 1986 and October 1987. Mr. Gifford started his career in the
semiconductor industry in 1964 with Fairchild Semiconductor where he later became the
company’s first Director of Analog Products. In 1968, Mr. Gifford co-founded Advanced Micro
Devices and remained VP Marketing and Planning until 1974 when he left to become Senior
VP, then President/CEO of Intersil, Inc. He is considered to be one of the “founding fathers™ of
the analog industry. Mr. Gifford’s agricultural upbringing and avid interest in technology lead
him into a variety of other business activities. He is founder and President of J. Leal Farms,
founder and President of Enslie Industries, and founder and Director of Nortron, Inc. and Small
Business Technology (SBT). Mr. Gifford was nominated for National Entrepreneur of the Year
by Arthur Young in 1988. Mr. Gifford received a bachelor’s degree in Electrical Engineering in
1963 from the University of California Los Angeles (UCLA). He attended UCLA on a baseball
scholarship. In 1990 he was elected to the ULCA Baseball Hall of Fame—an honor which he
considers a highlight of his career.
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MAXIM INTEGRATED PRODUCTS,
INC. (MXIM)

JOHN F. “JACK" GIFFORD is Chairman, President, and
Chief Executive Officer of Maxim Integrated Products, Inc.
A founder of Maxim, Gifford has served as Chairman the
ast year after serving as the company’s President since its
incorporation in April, 1983, He served as Maxim's Chief
Financial Officer hetween April and October 1983 and hetween
March 1986 and October 1987. Gifford received a Bachelors
degree in Electrical En%ineerin in 1963 from the University
of California Los Angeles (U.C.L.A.). He attended U.C.L.A.
on a baseball scholarship. He started his career in the
semiconductor industry in 1964 with Fairchild Semiconductor
where he lzter hecame the company’s first Director of Analog
Products. 'n 1968, Gifford co-founded Advanced Micro
Devices and remained V.P. Marketing & Planning until 1974
when he left 1o become Senior V.P., then President/CEQ of
Intersil, Inc. Gifford is considered to be one of the “foundin

fathers™ of the analog indusiry. Gifford's agricultura

upbringing and avid interest in technology lead him into a
variety of other business activities. He is founder and President
of J. Leal Farms, founder and President of Enslie Industries
and is founder and Director of Nortron, Inc. and Small Business
Technology (SBT). Gifford was nominated for National
Entreprenucr of the Year by Arthur Young in 1988. In 1990,
he was elected to the U.C.1..A. Baseball Hall of FFame. Other
inductees include Jackie Robinson, Dr. Bobby Brown, Kerry
Washington, Tim Leary and Jack “Moose™ Myers. He considers
this honor a highlight of his career. Gifford is active in numerous
schulastic and charitable activities and is a frequent alumni
participant in U.C.L..A. baseball. Married 31 years, Gilford
and his wife, Rhodine, have three daughters.
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{RAG22/00)4079) Johin . “Jack” Gitlord is Chairsan,
President and CEQ of Maxim Inlegrated Vroducts. Inc, Based
in Sunnyvale. California. the company manulactures 1 hroad
ranfc of lineur and mixcd-signal integrated circuits known as
analop crrenits. incar deviees process signals representing real
world plicnomena such sy teniperature, pressure, sound or
speed. Mixed-sipnal devices combine linear and digial
functions, .

From s perspective, Gilford discussed the overall
cavironment in which he finds Maxim Imegeated Products
uperaling oaer the short and long wrm. “Over the short 1erm,
1 don? %n:licrc onr specific industry, the analop products
wndustes, will ehange. 1o lagy, e mentioned severad nimes over
the last 1WA years that the analog industry, along with the
wiegrated cirvuis industry, is growing five percent 16 1en pereent
per scar o penceal. indusiey has been relatively stable and
with linted growth aver the last 1wo years. We dont see
an¥thing «n the shorl wwem changing. I'm speaking #bout the
industry, not Maxim specificalty.

“The combination of the previous recognition of
technical innovation, coupled with this recent award
recognizing Maxim as a ?rediclable and a good
supplier irom our customers’ view is a very important
statement reéarding our future prospects for growth.”

--Gifford, Maxim Integrated Products, Inc.

“Over the long term, | believe that the integrated circuit
(ndustry will continue to yrow at a rate of five to 1en percent
per year. | don't believe there are basic macroeconemic changes
{hat are going to cause il to behave differently from the tast
wo years. | don't believe we 're going to ex plode out of presendy
slow business conditions unless inlesest ratcs can remain low
for an exiended period. | also don't believe a recession began
O months ago, | think business conditions in the integrated
circwit markets have been slow but siable for 1wo years, It
will be difficult to change this trend because the government
cannol afford 1o buy our way out of this climate.

“l think n's imponant the gov:mmenl keep interest rates
relatively high in the intermediate to the long term so thai
they're able o allracl niernational debt financing. If that
hecomes the case. the government will have less funds available
for buying our way, explosively, out of the current economic
environment,

Reprinsed from the Wall Street Transcript

. “A positive situation relative to Maxim and other companies
in ous business is that customer and supplier inveniories are
at all-time fows, Customer to sales invenlory ratios are lower
than they've ever been. They have stabilized at very Jlow levels.
Maxim, particularly. has lower than normal worldwide
mventories. Any minor upticks in consumption will, | believe,
cause inventory expansion. That obviously can cause growth.

“Secondly, our market is changing. Ait ough we participate
in a 38-310 hillion market that’s growing relatively siowly, ﬁ:m
are great undercurrents occurting within that $8-310 billion.
Spmlﬁqalliv. thal market primarily consists of old products
using bipolar lcci;qolog¥. ater_in the interview I’'m sure we'll
ggt into the definition of CMOS technology, the driving force

hind this market transition,

“Maxim is and has been one of the leaders in converting
users from the older bipolar component technology to the more
powerful CMOS mixed signal analog technology. This
conversion 15 occurring at a rapid rate; far in excess of the
3-10 percent annual growth of the 1C market described above.
Mosi sources estimate thal analog market growth due to
conversiv, from bipolar to CMOS technology based products
is in the neighborheod of 60-65 percent growith a year! As
3 percentage ol an 3B-$10 billion market, this presents a
tremendodts opporiunity for Maxim,

“Analog products have historically been used in large volumes
and ase very valuabile (o military equipment, particularly missile
systems, radars. land niincs, smart bombs—these sorts of things.
This and the next generation of weapon systems arc basically
anilog electronics. as opposed to digital electronics. Given that
there will be a resurgence ol weapon preduction, ! would expect
the analog market (0 be a beneficiary of that. Probably more
so than the digital market.” . .

As far as some of the possible changes that will be takin
place in this industrlv: are concerned, Gifford stated. “I thin
the biggest change that is occurring, has been occumg%wand
will continue for severai years. It is the importance of L
mixed signal technglogy and analog products Lo the
profiferation of the microprocessor. To be more specific and
a hule more clear, microprocessors, micracomputers,
microchips. whichever you cheose 10 call them, are being used
literally in everything from washing machines to antomobiles,
to the most advanced computer work stations and missile
guidance systems, L.

“What most people don't realize is that there are more
microprocessars and microcompuiers used in nondata

rocessing apphicauons than in data processing applications.

hey are used in what arc called environmental control
a pﬁcalions and they're called controllers. In these applications
they require analo%lprodpcts. A-D, D-A converiers, amplifiers,
products such ag these) in order to acquire the basic data they
process.
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“We went public in February, 1988 at about $5-5
a share; the stock is selling in the $14-516 area. So
most have been rewarded by holding the stock long
term. We believe that our ability to produce similar
predictable growth over the next five years will
improve.”

--Gifford, Maxim Integrated Products, Inc.

“With the proliferation of the microprocessor, of course,
there is more and more need for a larger variety of, and volumes
of the ||:r,r\>dm:1 types we invent, as well as more demand put
upon their performance, accuracy, speed and complexity. The
mixed signal CMOS technology is ideal for leading this
evolution and this has definitely been the growth factor of
our business. It will continue to be an even more important
growth factor in the coming len years.”

Asked about his appraisal 0{ ossible government action
that might impact the industry. Gifford replied. “I think you
are referring Lo some sort of Japanese trade agreement. If (hat
is the dircetion of the question, ch analog industry has operated
cffectively in a free market, etc, By that % mean that companies
like ourselves, Analog Devices, 'do over 50 percent of our
business outside of the U.S. We've been very effective in Japan.
This is a Ermlu-:i development intensive business. lhe
Americans that are specialized in the analog business have been
quite good at it and continue Lo be guite good at it.

"Also. the Japanese have been very aggressive and
exploitative users of our products. meaning that they quickly
recognize good ideas and then exploit them. They in turn
develop equipment of higher performance allowing them 1o
creale new markets or gain market share,

*To make a IunF answer a little bit shorter, we are not
enthusiastic or really in support of government intervention,
government sanctions, or any involvement of the government
in our business. It’s a very elfective, successful, [ree market
situation. We believe very much in that.”

Gifford described the areas he believes will provide the
greatest growth Tor Maxim over the next three to five years.

| have to say that most of it is in traditional markets. We
arc_nol a business thal has depended on radical market changes
accurning nor do we in the future expeet such changes. | have
mentioned the one trend that is u\'crwmlmingnlhc prolileration
of the microprocessor which is dragging along with it a
tremendous value and importance to the kinds of products
we make; srecaf:cally the mixed signal, high performance analog
products. It’s a trend that’s ummppabfé. GV: believe that we

Reprinted from the Wall Street Transcript

are very much in the middle of this current.

“What Maxim has done so well in the past, and we believe
will continue Lo do, is to dcw:h:'p and invent new products.
We have invented and developed more new analog products
in the last 7% years than any other campany in the world
in analog products. Almost 75 percent of our revenues come
today from products we've invented.

“There are almost infinite ideas for products and we are
enthusiastic about being able to continue to develop ideas on
silicon that will have value 10 our customers in terms of
improving the performance of their equipment and/ or reducing
their equipment costs. The trend to incorporate microprocessors
in instruments and equipment and the need for our products
1o feed analog information to the microprocessor we [eel is
very, very powerful. 5 5 R _

A real benchmark and a milestone for Maxim is that in
the last I'/iDyears we have been recognized as a major
corporation, | urinF the early years we were considered a small,
innovative, high value added company, mostly product driven.

.In the last couple of years, we certainly have won our share

of awards and high rankings regarding recognition as a technical
innovator. In a recent study by Engineering Times Magazine,
one of the most popular and best read in our industry, Maxim
was ranked as the most innovative company in the analog
business, in 1990, in the world. Over 100,000 design engincers
were surveyed Lo answer that question. We've consistently been
hu‘;hly ranked regarding technical innovation. )

“Two weeks ago we received another recognition which |
think says it all as far_as our potential for becoming a great
company. Dalat}u'cs! Corporation, a market research corpo-
ration, surveyed 250 purchasing directors throughout the world,
employed by major corporations. These purchasing agents were
asked lo complele a questionnaire having to do with choosing
the best company in three categories of size. We were in the
smaller size ca;ego[ly. The largest size calegory were companies
over $500 million. They asked purchasing people who did they
consider to be the best in the world regarding price, delivery,
customer service, technical support and value to the purchasing
management. Maxim ranked first among all in its size group.
This had nothing or littie to do with technology. This had
to do with being a good supplier and a good company.

“We are extremely proud of that and we think that the
combination of the I-;:r:vious recognition of technical
innovation, coupled with this recent award recognizing Maxim
as a predictable and a good supplier from our customers’ view
is a very important statement regarding our future prospects
for growth.™ ; oo

1 ]il‘:ﬁ us in on the reasons for Maxim’s recognition for
technical innovation and commitment to quality, Gifford
continued, “What we've been doing to deserve it is not
completely clear to me. We continuously criticize ourselves
and are constantly frustrated by our inability to perform as
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well as we Lhink we should. Customers do complain, and we
do screw things up, on occaswon. [ think i mthl just be thae
we take that very seriously and very emotionally and it is very
much a credo in our company to do the best we can. We
really are frusirated by vur mislakes. It might be that aulitude
alone that has caused us. on a relative basis, to he compared
best of all among companies our size in the integrated circuit
business. 1t’s this intolerance 1o cuslomer insensitivity that s
the primary concepl existing ai Maxim that helps put us in
this position. .
*I'want to be sure and tell you that we do not_believe we
ure perlect by any sirctch of our imagination. One of the
measures Lhal we lake, and we meusure this every week, Is
vut performance (o on-time delivery. In alher words, how well
do we deliver 1o our customers” original scheduling date. We're

vpecating at abowl 9§ percent” on-time delivery, We've

consistenily heen able to improve that and wcre going 10
improve {urther.
. “Anather factor that I think could have affccted this ranking,
1% producl qualily. | think purchasing peeple very muc
appreciale |he improvemenls Maxim has coatrigutcd 10 analog
quitlity. Prior to Maxim, very litlle was done 1o offer a higher
guality product in the anafog market. Maxim eniered (he
business offering a military guality pruduct to the commercial
and industrial user at ao additional cost. We interviewed major
Jopanese companies to understand how they thought about
yuality. We installed @ systemt of qualiey that mvolves (00
percent producy CDndIllnm_nﬁ and sirict adherence to
conservalive design rules which resuited in being able to
paranice and siate a lailure in time, called FIT, or less than
five failures for a billion operating hours. This is significanily
mmproved above campetitive failure levels.
. "We have been consistently improving quality over the last
six years. Each manufacturing lot is gualified before it is
shipped. Specific qualification data can be traced back on each
device to the manufacturing lot from which it came. This data
is available Lo aii customers, free of charge (not only aulilary
customers). We take Lhis quite seriousty.

“Withowt any more delail, these concepis—commitment to
quality; of personal (rustrauion, and intolerance 10 mistakes-
=might be the reasons for recognition of Maxim by purchasing
management. ) )

chardm;“?ny special mches Maxim is involved in, Gilford
explained, “We are cclatively a broad line company for eur

resent size. We have over 4.000 line items ang almost 500

sic products. We are specialisis in ten market segments. You
¢an call each of these segments a niche, They are product-
lied segmenis. They are niches such as A/D converters, D¢
A converlers, power supply circuits, filiers, analog multiplexers,
amplilicrs, comparatars, €ic., interface circuits video products,
and references. Some of these miches exceed $1 billion in size!
Our business in the consumer markets is limited. These are

Reprinted from the Wall Street Transcript

markeis that are to a large extent supplied by Japanese
suprhers, Motorola, T1 and National.

"In the military market we have less lhan five percent of
our business today. There are good reasons to helieve thal
we will grow significantly in the military market in the coming
thrge years.™

Turning 10 Maxim’s market share for (he next several vears,
Gilford indicaled, “The major area, where Lhe increases will
come and I've aircady cluded 10, is the result of the massive
conversion from the ofder bipolar analog products to the mixed
signal CMOS products. We were a markel pioneer and taday,
onc of the lcaders in that business. If one uses a lilie
maRnauqn_. yOU can envision SiE[IIﬁI:ﬂI'It fro_w_lh polential tor
us. A significam gcn:cntage of this 58-$1Z billign’ market will
convert to CMOS technology over the next five years and

axim should be somewhere in there. i

“This conversion in technology 1've described should make
{or an _orlujmslic {uture and consistent and‘l-»rcdig:ta‘blc growth
potentisl. To counterpaint however, there will be limited growih
il we are not able Lo continue to offer very creative and valuable
sql:hogs to customer problems within the described market
niches,

Discussing Maxim’s strategy when it comes to acquisitions
or iomi ventures. Gifford mmlormed us, "['ve been asked Lhas
question a number of {imes and the answer 15 nol lernbhly
satislving. I've come to 1his conclusion—a quality company has
very limiled acquisition opportunities. Let me expand on that
a little bit. A company such as Maxim with operating profits
in cxcess of 2| percent, 23 percent reiurn on equny. 50 percent
plus ‘Fmss margins and ncreasing carmngs per share growth,
can damage and dilute its gquality if the acquisiion = nor of
a similar qualily. Some managers are of he schoo! 1hat you
¢an take an exisling management leam and pul them n a noi-
s0-good company and they will improve the quahity of that
clompany so that it will reach your par. | don't subscribe 1o
that.

“Maxim is one of the mure predictable companies
with minimum downside and better than average
ercentage growth prospects. We're a cash generator.
t’f’e do not require more debt or equity. We're in a
large market, and we are already an imporiant player.
-~Gifford, Maxim Integrated Products, inc.
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“1 believe thal Maxim is an excelient company because we
are vcrg expert at what we do. In fact, | believe we are one
of the best in the world at what we do. What that also says
is that we are probably not very good, or at most no better
than average, at managing a dilferent business. We don’t believe
we can make much of a contribution Lo 2 business where we
are nol expert. That means it is risky 10 Maxim shareholders
for l1_15 lo acquire a business that is different or of a lesser
quiiuly. N . .

“Therefore, ta minimize risk we must acquire companies that
are at least of equal quality to Maxim. We would love 10
do that. The problem is those companies are very expensive.
That's why Maxim is expensive. Qur acquisition opportunitics
become limited. 1 think acquisrtion opportunities may exist
primarily in the small, very specialized product line type
companies that do not have the potential {for size to become
a public company but are of high quality within that small
domain. | don't think that there will be major .hanges «n
Maxim’s sales growth due to major acquisitions. .cquisition
is boith a risk and an opportunity we take seriously in terms
of dilution of the quality of Maxim,

“As you might know, or your readers might know, we are
a pioneer in using partners to manufaciure our silicon walers
and only recently in the last |14 years did we begin
manulacturing approximately 50 percent of our own material.
So we have manulacturing parincrships. We have two wafer
foundry partnerships, The purpose of these is to spread our
manufacturing risk. We have manufacturing partnerships both
in wafer fabrication and aiso [inal assembly.

“Regarding joint vemures as far as product development,
Maxim has participated in a few programs aver the last {our
Eears bul probably fewer than most companies. These have

een product driven where we have partnered with a customer
on a good ﬁ_roduct idea. We will then dedicate ourselves and
work with him. He will assist in definition and we will direct
the development. .

“This type of joint venture or partnership we encousage and
look forward fo. We to date have not found either the
opportunity or need 10 joint venture with other people that
are in, or are tangential to. our business. We may in the future
but | can‘tJJro;cct why ar when that wouid be.” ™ .

In regard to the possibility of restructuring Maxim, Gifford
agvised, “We think the company is relatively streamlined. We
produce in the neighborhood of 3170.000 sales per employee
if we exclude wemporary employees. We are efficienlly
organized. We've been spartan with regard 10 administrative
overhead.” ) )

In terms of where he expects Maxim to be five years down
the road, Gifford told us. “We are constantly revising and
updating our preducl plan. which is a three o live year plan.
s Ver‘x/ detailed. We've been doing this for years now-7-8
years. We're good al 4. We have a good picture of our [uturc.

Reprinted from the Wall Street Transcript

We (eel sure that this company, certainly within a reasonable
timeframe, will exceed $200 million in sales. We believe we
must continue to execule as we've been execuling. §here’s a
lot of hard work between here and there. We do nol doubt
that we will achieve this plan.

“Some of vour readers famuiliar with Maxim realize that
today's business (this year and next year) has atmost entirely
been delcrmincy dy the products that were defined, developed
and terchandise thlnnlgig three years ago. What we'e
warking on togday wil begin lo affect our revenues three (o
five years rom now. Our revenues {or the nexi couple of vears
are pretty much determined already by what we began three
years ago. )

“1 think the most important change isn't new news
gnybudy. Aller our customers, people are cleariy our most
important asset, You can look at our balance sheet and
determine sharcholder equily and other assets. In my opimion,
for technology companies, balance sheets are somewhal
obsolete. lts our human resource that is our primary balance
sheet asset. What we must continue to do is to train and grow
people as we've done (0 date. .

“We have lost seven professionals. less than 4 percent an
the last eight years, It is a very imporiant concept - people
are our company, 1 [eel we have a responsibiluy Lo provide
the security [or these people and thew families. We believe
it's human nature that our people will reciprocate. We have
a parwnership with our people. Qur employees actually have
purchased or have opuons o purchase through stock options
and other ways. more than 47 percent of the Maxim stock.
Of this 47% more than 2367 remains unvested tor four years,

“Employees are important Maxim shareholders and we think
that has. and will continue Lo be, very important to our growth
and success. We believe that because of this, we will have fewer
difficulties than others in terms of continuing 1o act and operale
as a very efficient, very sensitive small company. even though
we'll become much bigger. We appreciate our existence! The
concept of atlemnpting Lo survive 1s one we dony want 10 lose.
even though we have achieved success. We believe that the
minute we let up, something’s going to get us!”

As to what may change in the area of human resources
for Maxim. Gilford said. "Not much. We don’t really look
al the personnel department as having the primary responsibilivy
for the well being of our employees. They are the administrator,
but people who succeed in our management, at the lowest levels
of management, must be excellent at lakm% care of their people.
it 13 their responsibility to have the relationship with that
individual and his family, understanding their needs. and being
objective about that individual’s performance, his weaknesses
and aspirtations. We have 75 personnel managers! They're held
responsible for hiring: for terminating: and most importantly,
taking care of 1heir people.™ * }

‘?ucsnoncgl about any new products or services that Maxim
will be offering over the nexi few years, Gilford reported, “1t
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will be more ol the same. Maxim has introduced between [5-
20 new ?qroducls every quarter. We're going Lo continue to
do that. New products are becoming more complex and more
value added. IU's almost a form of religion at Maxim. We know
that this stralegy is fundamental to past and future success.
There will be no change.

“As we become more important to our customer and have
more capability, which are both truisms mga_rdtnF Maxim, our
old customers and new customers begin to involve us in their
development activity. Maxim has become a preferred and
important supplier. Customers now involve us earlier on in
their equipment designs and in more of their equipment. We
will have more in-depth partnerships with our customers as
a resull. They involve us more and we'll have more
responsibilities toward them than we've had in the past.

Also, through the technolo§y.and through improvement in
our abilitv. we're able to develop and provide more complex
products today that have more customer value. We're better
at offering solutions, better solutions, more accurate solutions,
more complex solutions than in the past. In summary, we're
becoming more important to our customer. He's involving us.
Also, we te becoming better at what we do, both through having
more resources and just more experience.” )

With reference to Maxim’s future customer base, Gifford
mentioned, “1 hope it continues to change as it has. We would
expect to have more military customers in the next three to
four years than we have today. | do not expect us to enter
the consumer market. | do expect a minor role for Maxim
in the automotive market. :

“1 think our customer base in Europe and Asia will continue
to grow as well as in the U.S. | can give you an interesting
number. Three years ago, we did a census of our customers
and we had a 1otal of 13,000 customers we had sold to. We
thought al the time that was a big number, and it was a big
number. These companies were throughout the world. We
recently completed that census and the total today is over 31,000
customers throughout the world. That is almost a three times
growth in companies who have bought from us.

“That’s an important trend because once someone has bought
from you, il youre reasonable, he’'ll buy again [rom you and
often times he’ll buy more from you. We have also become
important to many of the major corporations worldwide. This
trend will continue.

“We'll have to make a natural change in our marketing
approach. We will continue to provide broader service. We're
going to be more available. more locations, more people, this
sort of thing.” . o

We wanted to know if geographic expansion is part of
Maxim’s three to live year strategic plan. Gifford remarked,
“There’s nothing dramatic that | can say in that regard. We
are in all the major markets today and will continue to add
peuple and resources in these markets. | would suggest that

Reprinted from the Wall Street Transcript

Eastern Europe is going to be a market of interest in the coming
5-10 years and some attention should be paid to Eastern Europe,

“We have maintained over the last several years a very
consistent mix of approximately 42 percent of our business
in the U.S. and 58 percent of our business in Asia, Europe
and the rest of the world. We would expect and hope that
this mix would continue. We believe that many industrialists
and economists have an unrealistic picture of wzal is a proper
mix of business internationally. This is based on the devastation
brought about by World War 1l and its economic effect on
the rest of the world. .

“Every continent and country in the worid with the exception

of the North American and Australian continents were
devastated and not able to produce after World War 11, After
World War Il it was obvious that the U.S. was going to be.
supplgvmg 80-90 percent of the world’s goods and services. The
fact that these countries and these continents are rebuilt nations
through American assistance and are in the economic markets
today 1s very natural. .
. “Maxim believes that we now have an equilibrium condition,
in that approximately each of the major continents are
approximately one third of the market, i.e. North American
continent 30 percent, Asia 30 percent and Europe 30 percent,
Maxim participates in a much more normal, natural mix of
business than most other companies. To the contraary, we
believe the 50’s, 60's and 70's were unusual and today is much
more normal. We feel our business is not unusual or
exceplional—but normal.” )

Addressing the guestion of Maxim'’s capital budget for the
next (ew years, Gilford noted. “I'm glad that you asked that
question because it's one of the things we have been proud
of in the last year and a half. Maxim has been and is proud
of our new product development and %ugllty culture, but we've
been a little embarrassed about not being a terribly efficient
company in terms of manufaclurmf. ;
_“To give you an idea, the year before last we spent something
like $9 million for capital equipment. For fiscal 91 I believe
expenditure for actual capital equipment could be less than
$4 million. This is a result of learning how to run a very complex
business; of improved efficiency: and of course, volume
increases. . . .

“As we said in the past, we believe that the business we
are in is not capital intensive: it is not like the digital integrated
circuil business. We believe [or every dollar of capital equipment
we should be able to generate $4-86 of sales and the equipment
shoutid be useful for seven-ten years, This is yuite dilferent
than the digital business where one dollar of capital equipment
generates one dollar in sales, and it may be obsolete in three
Lo five years. . ) )

“We think that our capital requircments are %omg to be
modest and we will continue to follow this Tormula of
approximalely one dollar of capital equipment expenditure for
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$4-%5 in sales increase; and equipment life should exceed seven
years. With improvement n manufacluring efficiency and
improvement in inventory managemenl, were beginming to
genernle significant cash. We'll able 1o grow our cash
malerially In the next three to |2 months. There will not be
a need for additional debt or equity.™ L .

When asked if R&D expenditures will increase, Gifford
confirmed, “Yes they will. They may not increase as a percentage
bul Lhey1l increase in absolule dollars. We have many more

roduci opportunities than we have been able to exploil.
Blaxim. similar 1o other small companics, has been limited
by the profits available to reinvest in the development of I'i'md!lﬂ
oppoc:unities. Profit levels have and are increasing. allowing
increased psoduct development effort.

“We have an obligation to our sharcholders 1o return
acceptable carnings growth and seturn on their investment.
This is the primary criteria when you set about o structure
your performance for cormnf years. Our first_priority is lo
feport acceptable EPS. Surplus profitability will be mvesied
10 develop and grow our business. In the Tuturc, well have
more money available, n the absolute sense, to spend on
developing products. We believe that will benefit the
shareholdess iremendously in the coming five years.”

About Maxim’s margins, Gilford commented. *“Gross
marging are as good as they accd ta be. We have no real problem
therd, Opersting marging could be improved. of course, by
spending less money on R and marketing. We think that
would be counter productive to shareholder growth objeclives
for Maxim.™ )

Is an eacnings increase of 15 percent each year over the
next several years feasible for Maxim? Gifford thinks, “Tharts
Very conservative in our opinion. Our model requires higher
carninzs growth than that.’ .

Queried abowt any internal probiem areas for Maxim thal
he |5Frappling with a5 CEO. Giltord responded. “Not internally
but [ do see potential exiernal problems. Whether [ can be
lfective or nol 15 another question. We are all concerned with
whal's geing to haﬂpcn regarding corporate taxation, and
treatment of research and development credit and the capital
gain= issue. We think those are all very imporiant to have
in piace in a favorable way, if companies such as Maxim are
going 1o conlinue 1o atiract the contributing employees that
we need and 10 provide the kind of earnings growth we expect
w he ahic o report,

"We believe very Tlirmly thit we can produce the results
we jiirt hope Lhat the government doesn’t lake them away from
us. | Zon't know how much | cun do about that other than
tmake rtatemens like this that might get read by people who
can d - something about i

“Internally, we are a company of people and they are our
most imporiant resource. | consider it most important to make
sure that they're OK. Not just OK from a security point of
view, but for Maxim’s shareholders | must make sure that

Reprinted from the Wall Street Transcript

we havz the players in place, and thé number of them, to fight
and win whalever baltles Muaxim chooses to go into. | take
that as a serious strategic challenge for us,

“The pothole is complacency. Success breeds complacency.
People giving up the batue, Péople deciding thut they've done
well encugh, that they don't want to work as hard. They don't
want to work as many hours — nol tazking our competitors
seriously. Not recognizing what our customers are telling us
and saying that tomorrow is soon enough rather Lthan yesierday.
It’s an attitude issue, ) )

“That's the bigpest problem in America. American business
1akes too much for gramted. The pothole is complacency.
Everybody has the right to retire and maybe evén to
complacent. They do not have that right. with regard 10 Maxim
sharcholders. (o do it at Maxim! We have 10 constantly be
awarc amd make sure everybady has the moral liber 10 decide
that il they are notufnmg to tey as hard as they can. Lhey
get oul of the way and et somebody else get the job done!™

Focusing on any conditions in the economy that might affect
Maxim's prospects, Gifford pointed out, *If we were a bigger
company, we would be more affected by macroeconomic irends.
We're not big, we're retatively small. Even as a 3200 million
company we believe we could be somewhat immune to those
trends. We believe we can buck most eecessionary trends
because there 35 so much change going on in our business.
1'm not trying to sound invincible at all, nor ignorant either.
It’s just that we're a microcosm in Lhe huge business that we're

n.

*Let me tell you a lintle story, | was at a luncheon about
6-8 months ago. The speaker was the peesident of Nike shoes.
He pave a very exciting presentation. He reviewed the new
Nike commercials, with Bo Juckson and others of their siars.
He was discussing their business; their market share: he
described it as a $10 billion industry, Everybody was properly
impressed as was 1. | thought, *My God, what a fasci_nalinﬁ

rowth business. Wait a_minute. our market is $10 billion
tis! Why did his 510 billion dramatically register and ours
didnt? We are in a huge market but so close 1o il that we
sometimes forget ils size. L

“Our oppoflunities are many and significant. Maxim's
current plan doesn't call for 20 pereent of our markew: or 10
perceat of our market. Our challenge is to pick the nght
opportunities in this enermous ocean of opporiunity. Maxim
i$ not fomg to be market limited but we must avoid ignoring
the right epportunity and picking the wrong ones. We are in
control of our own destiny, We believe Maxim is positioned
loday Lo be either a great company ot 2 mediocre company.
Ivis not as dependent upon whal happens in world economics
as 1l is dependent upon our ability (o select and execute on
the correct opportunities, and Lo accurateiy serve our customer.

“Like I saud, the drawbacks are the inability of our people
to perform and stay motivated. The opportunity is that we
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got an enormous playing ficld and a lot of opportunities to
select’ from. The cconom‘r, will have an affect but will.not
determine the outcome. Whether we select the right oppor-
tunities or not will deterime the excitement about Maxim.® -

Giving thou%h_t to the way Maxim has been treated by the
stock market, Gifford declared. ™1 think that the followers of
our stock are probably one of the most knowledgeable sct
of stock buyers. First of all, there are relativety few institutions
buyng our stock. § think 25-27 percent of our siock is held
by instivtions. which is a small percentage relative to other
companics that are waiched closely. lavesiors buying our stock
are knowledgeable about Maxium and they, for the most pact.,
have been rather long-term holders. . -

“The venture founders of our company in the last year and
a hall have pretty much sold or distributed their positions i
the company, so there is now a large fioat of shares on ihe
market, and 1t’s mose broadly held than in the past — which
means that the stock can be bought now more easilv than
in the past. The market has \reated Maxim very predictably.
Our price has followed our earnings curves and in sell-ofls
it has not been sold ofl badly.

“So I'm very pleased wilh the knowledge and confidence
thal our invesiors have in Maxim, and I'm hopelul they're
happy with the investmenl. We went public in February, 1988
at aboul §5-5'4 a share: the stoek is selling in live 514-516
aren. S most have been rewirded by holding the siock iong
lerm, ¥/ believe that our ubilily to produce similar predictable
growlh over the next live vears will improve.™ ] ]

Concerning any aspecty of Maxam that the financial

community could undersiund a bit beuter, Gilford said, “One
aspect that | feel thev need to understand better is that there
are going Lo be lew surprises ahd there are few secrets at Maxim.
Doa’t iry 10 figure something out that isn’t there. Like | said.
we holieve our catmngs teend is determincd two-lour yeaes
i advance. l's a company that we belicve can produce a 25-
M percent carnings growth a year consistently.
. ¢ think Maxim is a relalively safe investment because
it has over 3,000 customers: over 4000 line items to sell; no
customer that’s responsible for more than | percent of sales:
und we think it's relatively well managed. 1U's in 2 markel that’s
got a variety of cFﬂ:m«rth opportunities over the long term and
glthouﬁh i’s hard to grow last, good long-lerm growih polential
15 a realily.

“We believe Maxim is one of the betler opportunities in
the invesiment sphere lor getting long-term, better than average
returns. We don’l think we are a speculative stock. We think
there are betier places 1o be speculating than with Maxim stock,
We would discourage investors who are looking to exploit
quarter-lo-quarter swings in performance.” .

Gifford underscored some key points about Maxim for
prospeclive invesiors Lo take into consideration. “Maxim is
one of the more predictable companies with minimum dowanside

Reprinted from the Wall Street Transcript

and beller than average percentage growih prospects. We're
a cash generator. We do nol require more debt or equity. We're
in a large market, and we are aiready an importanl plaver.
We have a preal branl. We're not dependent upon any one
product. This company has a ve? stable, sound. Jong-term
growth future. IU's not going 1o double i sales and profus
annually like computer ot soitware companies sometimes do,
but it's going 10 be a very predictable company that’s going
1o grow, we thiok, (o an importani size in the next Live 10
ten years.” ) ) .

On a more personal note, Gifford talked about his (avorite
Jeisure-lime activities. “Well. | used to ski, but 1 enjoy tennis
toy much — and didnt want 1o hunt my knees, so | stopped
skiing, and | play a tot of wennis when [ can. i

“As | said before, I'm an ex-bascball player. and I'm involved
with U.C.L.A.’s baseball ngro ram, and | reallv cherish the
oppoTunity to get out and play in thesc alumni games with
them. We have |5 or 20 guys in the major Jeagues now wha
I like to spend lime with whenever | can, And they're in most
ol the cities 1 visit, so | gel Lo see them with my travels.

“len nly m; wife and three children very much. We've been
married for 3| years and we're a ve:’y close family. In fact
one of the things al Maxim that | didn't comment on and
your readers might [ind imeresting is that we're very nepotistic:
we beheve in nepotism. We encourage people to employ their
children, their wives and their relatives. |t is thesr responsibility
that they perform, and we have a very uncommon number
of families working in our company -- including my family,
| have two daughters working here. So it is very Japaness
and Old World in that regard. We believe that people will
not bring their kin or siblings into the company  they're going
to cmbarrass them. and we've found that 10 be true,

“My interesis are pretly much the sane as everybudy clse’s.
What time | have [ like to spend with my famly. and I'm
athleuc and 1 like to ge1 out and run and play ball.™*
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SEMICONDUCTOR INDUSTRY IN 1990s

* Increasing Usage of Semiconductor

« Continual Technology Evolution
Micron == Sub - Micron

« Diversification of Market Needs
Commodity Products ——se ASICs

. Swelling Investment in Equipment / R&D
« Shortage of Engineers

- Increasing Trade Conflicts
" Globalization / Alliance

[ Cooperation and Competition |
| ™ [ Harmonic Growth in Semiconductor Industry ]
- @HITACHl-J

MARKET TREND IN 1990s

*Up Grade Equip. for Information /
Communication

« Personal Equip. for Information

« New Consumer Equip.

.
. @ HITACH! J



TECHNOLOGY TREND IN 1990s ]

Finer Pattern and Larger Integration

*

Diversification of Products

Higher Performance

Smaller, Thinner and More Pin Count T
Package

]I
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INCREASING PACKAGE PIN COUNT

. Large Scale Computer Use
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MANUFACTURING TREND IN 1990s

» Fine Processing Technology
« Difficulty in Testing

» Factory Automation
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TESTING TECHNOLOGY
[DRAM's CASE]

As One Generation Evolves

Testing Time 3 times
* Number of Devices Under Batch Test 2 times
Price of Testing Equipment 1.3 times
Throughput / Investment in Equipment 0.5 times

[ Challenges to Testing ]
+ Tester Higher rate of throughput
Higher performance & Functionality

. Handler FA, Flexibility

G HITACH! —/

ENORMOUS INVESTMENT

Investment / DRAM Production (1M pcs/ month )

M$
200 ~

200 )

Investment

00 ~

256K 1M am 16M &§4Mm

@ HITACH! —/




Investment Efficiency
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TECHNOLOGY BARRIERS

1. Micro Fabrication Technology
Limits of Photo-Lithography
(Resolution 0.3 um, Chip Size[[120mm)

BAR

Deep-UV Lithocgraphy ( Excimer Laser KrF 248nm )
X-Ray(SOR) Lithography

E-Beam Lithography

FIB Lithography

AND BREAK THROUGH
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TECHNOLOGY BARRIERS

AND BREAK THROUGH

2, Testing Tg' chnology

More Compiexity of Function, Diversification, More Pin Count
16Mbits or More/chip Memory LSI
1M gates or More/chip Logic LSI

=i Testability at time of Design
( Self Test etc.)

=i Redundancy Technology

A HITACH —

TECHNOLOGY BARRIERS
AND BREAK THROUGH

3. Increase of Investment for Devgldgmen; and
Manufacturing, and Ditficulty of Etficient Return

Wafer Enlargement ( Diameter > 10 inches )

Fine Patterning { <0.5 um)
Structure Complication

Variety and Thinning of Film Thickness
Increase of Process Steps (> 2 times of 84K DRAM)
e~ Super Clean Process

wa  Factory Automation
- QHITACHI —




BUSINESS BARRIERS AND BREAK THROUGH

1. Enormous Investment in Equipment
— Steady Investment in Equipment
— Joint Ventures for Production
—= Foundry Business

2. Increase in R&D investment
— Technological Cooperation
= Joint Development

3. Shortage of Engineers
~— Giobal R&D
—= Utilization of CAD

4. Increasing Trade Conflicts

— Gioba! Development of Production and R&D Bases
— Joint Development and Production

QHITACH! —J

CONCLUSION

1.Silicon Age Continuing through 1990s
2.Increase of Time Lag between R&D and Mass-production

-More Difficulty of Applying Micro Fab. Technology to Manufacturing
3.Development of CAD Accelerated by Diversification of LSt (ASIC)

4.Post Photo - Lithography, most Important Issue in LS! Development
- in1990s -- Limits of Photo-Lithography

5.Diversification of LSi Resulted by Slowdown of shifting Higher Integration

6.Change of the Industry Structure, “How to Make"—"What to Make"
7.Enormous Investment and Fair Return, Critical Issue for Manufacturers
Coordination Required among
User, Semiconductor/Equipment/ Material Manufacturers

@HITACHI —



COMPLEMENTARY ACTIVITY
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WHY?

® Was it luck?
e Monopolist or Anti trust activities?

¢ Did intel cheat it's customers?

WHAT THE CUSTOMER WANTS

® Availability of a Quality Product
e Competitive Pricing

e Product Continuity/Compatibility



CUSTOMER EXPECTATIONS

Past
16 Week Safety Stock
8 - 16 Week Leadtimes
DPM - 1% AQL
Price, Price, Price
Adversarial Relationship
Bottom Line: Many Sources

CUSTOMER EXPECTATIONS

Present
Minimal Inventory
Guaranteed Lead Times,
< 4 Weeks
< 100 DPM
Total Cost, Value Analysis
Mutual Dependency, Partnership
Bottom Line: Reducing the Vendor Base



SOLE SOURCING - SECURITY OF SUPPLY?
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MULTISOURCING - GUARANTEES
PRICE REDUCTIONS?
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LEARNING CURVE

SLOPES
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PRODUCT CONTINUITY/COMPATIBILITY WITH
COMPETITIVE PERFORMANCE
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TECHNOLOGY TREADMILL
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REVENUES

$ Millions
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SUMMARY

e Sole-Source Suppliers Have a Unique Responsibility
to the Customer Base

e Customers get the Advantages of Dedicated Suppliers
without Giving up the Benefits of a Competitive
Supplier Base

e Trend Toward Sole-Sourcing will Continue
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. SIEMENS

» The "TRIAD" represents circa 3/4 of the world electric/electronics market
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SIEMENS
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» The semiconductor world market exhibits a long-term growth rate of 15% p.a. ('59...'99)
... however the annual growth rate shows deep cyclical fluctuations
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Semiconductor market growth HLLg .

. SIEMENS

P To survive, medium size manufacturers must become a top-player
or look for niches, which will be constantly attacked by the "big ones” = top-players
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SIEMENS

» if the Top 10 semiconductor manufacturers will cover 2/3 of the market in 2000,
each party will have to invest more than 10 bill. US$ over the next 10 years

Production/capital investment

World semiconductor consumption

for the 10 years ahead
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P With each new generation of technology, R&D expenditures and
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SIEMEND

Decreasing structures... ... Increasing process complexity...
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leading to increased capital investment (1)

L SIEMENS
...Increasing number of masks... ...And an increasing number of metal levels ‘
| B — | 1
| Number of masks : | Number of metal levels |
I 25 ] | 5 | .
| ! : .
. 4 - — |
JI | L [ |
| | %] 1
| | ? ]
| e i |
| | - Logic |
| | - - |
| T !
ol . | o |
64K 256k 1M 4M 16M 64M | 10K 100K 200K 500K |
DRAM Density L] Gate Array Density |

..Contribute to increasing capital investments, necessary to sustain a leading -
| edge semiconductor business

Source: Siemens

. Technology trends... WL w

leading to increased capital investment (2)

HL MK 1107 a1



SIEMENS

P DRAMs are the lead products for state of the art technology and -/equipment
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Market entrance of memory families and logic IC

SIEMENS

> L?ic ICs for advanced prototype systems reap the benefits of previous
DRAM development... their volume production may trail DRAMs by 3...5 years
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» Compared to the US, European ASPs » ... However, compared to Japan,
for standard ICs appear to be higher... European ASPs are clearly lower

Europe vs. USA Europe vs. Japan
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Price trends of standard products:

Europe vs. USA and Japan
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SIEMENS

> In the past; the price per bit of each DRAM generation approached an envelope trend line
representing the Average Bit-price-Line (ABL)

P The slope of this ABL suggested a continuous decrease of the average bit price: -37% p.a.
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» The worldwide DRAM bit consumption will come close to 10" bits towards the end
of this century ... based upon extrapolation
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2CVIEND

P The annual growth rate of worldwide bit consumption fluctuates considerably
around a falling trend line

T Bit growth % p.a.
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» The DRAM-generations are forecast to appear following a 3 year cycle
P ... with peaks eventually decreasing
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SIEMENS

» ... Like hardly any other industry - semiconductors
- offer exponential performance improvements
— eat up exponentially more resources
- become increasingly expensive in production

.. and yet sell at sharply decreasing price per function

Cost unit ($)
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100

rTrTintes

10

LA RL

1980 1985 1990 1995 2000 2005 2010
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[ P Where as other industries like steel and automobiles succeded in rising their
price-production curves...
‘ .. the semiconductor industry continues to offer steeply increasing functionality
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Ladies and gentlemen,

in 1982, one year after Dataquest began semiconductor market research in
Europe, I spoke at the inauguration of a new design center in Grafing, Germany.
At that time I said that I believed the technological and manufacturing science
phases of our industry would be followed by a third phase, that of marketing
where close customer/supplier relationships would be paramount.

Today with buzz words like "customers service", “total customer satisfaction",
"customer driven design", etc, 1 don't think there can be any doubt that the
third phase is in full swing and is certainly customer oriented.

What is more, from personal experience I can tell you that it works to the benefit
of those companies willing to put themselves in a condition to take advantage of
it.

It's not by chance that SGS-THOMSON has continued to grow faster than the
market even though we chose not to be in the sector which, in this decade, has
contributed most to growth -~ that is to say DRAMS, What we have got, though,
is a leading position in dedicated devices over the whole spectrum of
semiconductor technologies and applications.

And just in case you are worried that this is going to be no more than a company
presentation, I promise you here and now, that was the one and only time I'll
mention my company's name.

In fact, to say what I want to say about Progressing Into the Marketing Phase of
Microelectronics, I won't have time for any unnecessary diversions.

So let's start straight away by asking what will be so special about the marketing
phase? We've all been marketing our products for as long as we can remember,
haven't we?

Of course the answer is yes, we, as an industry, have been marketing our
products, and I underline our products. That is to say the products we have
made because we believe they are needed. And I must add that up to now we have
done it very successfully.

Even if in doing so, particularly in the area of leading edge commodities, e.g.
memories, we have created problems for ourselves that are becoming increasingly
difficult to manage -- the high capital costs for manufacturing and the
astronomical costs of R&D coupled with increasingly shorter recoupment times
being some of the worst.

Compound these factors with the traditHional boom/bust cycles of our industry and
it starts to look like it may be time to change the way we have been working.

In the past our marketing could be described as technology driven commodity
marketing. That is to say we all raced to develop a new technology. And then we
raced to produce a new generation of commodity products and get them to market
before our competition.



All this is fine, but the negative aspect of this sort of vicious cycle is it caters
essentially to markets and not customers. That is to say that the exploitation of
the very expensive technology is essentially aimed towards commodities and its
full potential is not realized at the level of system integration where both our
customers and ourselves could get maximum application benefits and economic
pay-backs. .

I certainly believe that technology will always remain a significant factor in the
success of any semiconductor manufacturer, However I am certain that the
overwhelming impertance we placed on it in the past has to be balanced by other,
equally important aspects.

I believe, in fact, that the evolution of the semiconductor industry has already
seen two distinct phases. Firstly technology in which essentially basic silicon
technology was the dominant factor, shaping the industry and determining the
success or failure of a semiconductor company.

However already in the middle seventies a second phase was taking shape in as
much as another aspect began to have more importance than technology.
Technology was still essential but now it had become a condition to play since all
the major players had technology. Now the industry was being shaped by those
companies able to exploit their technologies with the right products, at the right
price, at the right quality with the right timing. In other words those companies
able to exploit their technologies with a world class manufacturing machine. It was
in this second phase that the Japanese took the lead over the Americans and this
second phase was dominant all through the eighties and is still very important.

Now 1 think we are already moving to a third phase in the evolution of the
semiconductor industry's history in which technology will still be important, a
condition without which one cannot play, manufacturing science a must without
which one cannot play but what will shape-up the industry will be what I call the
marketing phase.

If we look at our interaction with device users in the previous phase we see that,
even if we have had a strong customer orientation, we have done no more than
respond to immediate needs in as much as, in the main, we have aimed to get the
commodity products that technology makes available onto the customers
production line with the lowest possible cost of ownership.

That is to say the customer, by and large, has always had to build his application
using the generic — even if high-tech -- semiconductor devices that we make
available.

While this has been acceptable in the past, as systems architectures become more
complex so the cost and performance overheads of generic product solutions
become more onerous.

To realize devices for these new and complex system architectures requires a
completely new way of looking at the design of semiconductor devices.

It is no longer possible to meet the customer's needs simply by working in
isolation to expand the bounds of technology.



In fact, the technoclogies we have today are capable of squeezing millions of
transistors onto a single chip or integrating onto the same piece of silicon both
small signal control and high power driving circuit. What is becoming more
important is the rationality of the systems and architecture we integrate.

In other words we are locking not just at a whole new generation of products but
also a whole new way of defining and designing them.

We, the semiconductor manufacturers are already having to increase our
knowledge of application systems architectures and be prepared to create silicon
architectures that become truly integral parts of the whole.

To realize these new architectures we are having to set up truly reciprocal
interactions between the user and semiconductor industries.

What's more, as electronics moves into areas which have been traditionally
electro-mechanical, they are encountering situations which just cannot be met
through traditional standard commodity approaches.

And I think it is also worth mentioning that this includes areas other than pure
silicon technology, like packaging techniques, where we have already seern
significant advances through close interaction between the electronics application
specialists and semiconductor engineers, to meet the specific demands of the
user's environment.

So in reality we have a situation where to meet the current needs of our
traditional customers we find ourselves more and more in the situation where we
have to work in closer partnership. And the same applies to new and developing
markets.

This need for close working relationships, I believe, is what will define the next
phase of the industry. And it is exactly for this reason that I consider restrictive
the definition of many people, including Dataquest in the promotional material for
this conference, who define the coming phase as the customer service decade.

Of course customer service is important and any forwarad looking company, mine
included, has "service" as one of its main strategies. But it is not enough.

It is certainly not enough from a purely competitive point of view.

Not least because as technology and manufacturing science mature so the
advantages they give become equally available to everyone that has remained.

To remain in the game, the ability to reach six sigma quality capability will soon
be seen as the norm. Manufacturers who cannot offer JIT and ship to stock will
not just be second grade, they will be out of business, EDI will be common place,
as is already total documentation suppoert.

By the way, I don't want to say that all of these targets will be easy to reach, or
that everyone will be able to reach them. It will require a tremendous amount of
effort, a tremendous amount of cultural change in many western companies, a
tremendous amount of investment in people and a tremendous amount of
investment in equipment.



It is an enormous challenge that we are facing right now, and only those
companies able to meet the challenge within the next couple of years will be able
to remain in play as big broad range manufacturers. Only niche specialists that
offer some peculiarity in technology or service can be forgiven for not reaching
all the targets.

So therefore, when this new set of rules is established, the traditional concept
of service from a business point of view is no longer a strategic differentiator, it
is just part of the price you pay to play.

The next phase of the industry will be defined by our ability not just to give the
customer the products we already have at the lowest price of ownership, with the
very best of service, with all that implies but also by our ability to work with
customers as partners and allies.

I used the words partners and allies here because I believe the next phase of the
industry will have to go beyond the supplier/customer relationships that have
been the norm up to now.

In the past, we in the semiconductor industry have been a lot like the 0ld scribes.
The poets of the electronics industry designed their electronic verse and we
transcribed them into silicon.

The marketing phase will go beyond this. It will no longer be enough for a
systems manufacturer to define that unique set of specifications he requires to
meet his application needs and then pass them over to the semiconductor design
engineer who, using whichever technology he has available, will turn them into
integrated circuits.

This serial method of communication is not only slow, it is limiting in the amount
of information it transmits and offers very little scope for cross- disciplinary
pollination.

The successful products of the nineties will be marked equally by the efficiency
in which the silicon is used to meet application needs and by the speed in which
the idea is translated into readily available devices.

This need for better communication between the supplier and the customer and
higher levels of trust, along with the obvious need for faster product
development are the main driving forces towards the creation of alliances.

The wvery cornerstone of success and competitiveness is the reciprocal trust
between the semiconductor manufacturer and the systems manufacturer.

Users have to be willing to say where they are heading for not just today but also
tomorrow and the day after. And that same level of cpenness will be required from
the semiconductor manufacturer towards the systems manufacturer. Obviously
this is a tremendous article of faith and is only possible between companies who
have built up special relationships over many years of close cooperation.

The design cycle, whether it is initiated by the systems or the semiconductor
manufacturer will have to be a joint venture right from the very moment of
inception with cooperative internal as well as external marketing determining the



limits and potentials of the end product and the tools and technologies available
to realize it.

- Beyond this, however, the marketing phase will be characterized by its people
content. True communication is not only between committees or design teams.
True communication, in the final analysis, has got to be between people on a one
to one basis. And this I believe i8 an important element which will contribute to
the success of any alliance.

So, essentally, during the marketing phase of our industry the successful
companies will be those who are able to create working alliances with the
necessary high levels of trust, corporate dialogue and person-to-person
communications.

In short the ones who are able to forge trusting partnerships and alliances with
their intellectual, cultural, commercial and technological equais.

Whether this can be deone on a global level by all of today's players is yet to be
seen. That it has to be done is beyond doubt.

Japanese industry, by its very vertically integrated nature has long been
experiencing a form of the marketing phase, though limitaed to their corporate
structure. However the role requirements for interactions within a single culture,
single corporate structure are very different from those required for
multi-cultural, multi-corporate alliances.

To begin with there is the trust factor I mentioned previously —— how readily will
a European or American computer peripheral manufacturer, for example, entrust
his corporate plans to a semiconductor manufacturer who is an integral part of a
group with other companies in direct competition to his own?

And even if there is not the question of conflict of interest, there is stili the
question of cultural differences. Today the Japanese industry has such a
-. commanding presence simply because of the way they have exploited their cultural
environment.

The Japanese work ethic and attitude to long term low cost capital are the very
- characteristics needed to put into place and maintain highly efficient production

- machines. But will they be able to find the flexibility to react to the needs of a
« less closely defined work environment which will, in all probability characterize
the customer/user interface of the alliances we are talking about.

Furthermore, perhaps because of their vertically integrated nature, the Japanese
semiconductor manufacturers have not put a great deal of effort into the
establishment of design centers in either America or Europe, apart from the
semicustom shops which are not really relevant in this context. And this in itself
will prove to be a limiting factor —— at least to begin with -- in the establishment
of the personal cne-to-one engineering contacts needed to oil the wheels of smooth
running alliances.

Finally there is the question of global reciprocity. Even if a Japanese
semiconductor manufacturer is able to set up close working alliances with
European or American electronics manufacturers, what are the chances that the



flow of end products will be two-way, that is to say will the western end-products
find the sort of market in Japan that Japanese systems could expect to find in the
west? Unless there is this reciprocity then all we are talking about is yet another
insidious form of industrial colonization -~ and I believe many people here know
my views on that!

Western manufacturers on the other hand have a lot of things going for them as
we move into the marketing phase of the industry.

First and foremost, there is the fact that within the western market for electronic
systems, which accounts for 70% of the world total, there are no major cultural
differences. Of course we are not all the same but I don't think that the fact an
English man ingists on calling orange jam marmalade or that Americans insist on
defining a legalized form of warfare as football, makes much difference when it
comes to establishing good and easy working relationships.

Here our values, if not identical are close enough to be acceptable amongst us all.

Western manufacturers are also less constricted by vertical integration, although
of course some semiconductor manufacturers are part of Japanese-like wide
ranging, global corporations. What is more the trust factor has already to alarge
extent been addressed since western systems and semiconductor manufacturers
have been working together for years -- even if at a level of supplier/customer
rather than ally or partner.

When it comes to design centers, there is no doubt that the more forward looking
western manufacturers have been committed to design centers for many years
now,

Any western semiconductor manufacturer worth its sailt has design centers not
just in America and Europe but also in Asia.

This means that we have a good start when it comes to putting into place the
infrastructures needed by the allianceg that will characterize the industry in the
coming decade.

Finally, I don't think there is any doubt that the western markets have a more
open philosophy to imports of systems than those in Japan. Here in particular,
national cultural characteristics are as important as governmental philosophies.

Western consumers are notably lacking in patriotic tendencies when it comes to
the purchase of any sort of equipment ~-- be it electronic, photographic or
mechanical. If it is the right product then it doesn't matter if it comes from Tokyo
or Timbuktu.

So alliances between western semiconductor manufacturers and systems
manufacturers from anywhere in the world ¢can be built not just on the sharing of
know-how and resources, but also on truly reciprocal trade opportunities.

Up to now I have talked about Japan and the west, obviously for many people here
there is a more specific area of interest -~ Europe. In particular, I am sure that



[

xe

it would be interesting to examine how Eurcope can profit from the opportunities
offered by the opening of the marketing phase.

And let me say that probably the most important opportunity offered by the
opening of the next phase in our industry's development will be that the balance

' of power in the electronics and semiconductor industries could be, to some extent

redistributed

The new phase as I have a.lready said will encourage more partnerships and
strategic alliances rather than short term supplier/customer agreements.

And this in itself has certain implications which will push Europe's industry
further towards the consolidation I have mentioned so many times in the past.

If companies are to work as allies and partners it is necessary for both players
to be of sufficient size to have the inherent command of resources -- in terms of
know-how, manpower, finances and markets -~ needed to contribute significantly

to the common goal.

Small specialist companies will simply not have the spread of resources and talents

needed to withstand the investments or meet the various cross disciplinary

- challenges. Of course I am not saying that small companies will not survive,

indeed in my scenario there will be a mass of small companies serving niche
markets and these companies will have their part to play in the marketing phase.

However I believe they will be expected to play a more passive role probably as
preferred suppliers rather than allies, offaring very specific services and talents
and picking up at the same time the relatively small but still significant and
satisfying benefits.

This means, from Europe's point of view, if we are not to be condemned to a
subservient role, that we have to do everything possible to ensure we have an
indigenous semiconductor presence of sufficient scale to be attractive to global
players in the electronics market.

This means Europe needs to create at least one "national” champion -- and by
"national” 1 mean European, in the field of semiconductors with the dimensions
required to be a profitable, solid top ten world player. And we all know that none
of today's big three Europeans have a suitable dimension of scale.

But fortunately they have the technological, manufacturing and marketing
capabilities from which to spring to the desired dimension of scale through a
combination of corporate industrial actions and of European sponsored cooperative
programs, of which JESSI is a good example.

The opening of the marketing phase, the changed awareness of semiconductor
users, the understanding of strategic needs by European Public Authorities and,
last but not least, the progress made in the past five years by the European
semiconductor industry, all represent a favorable set of circumstances that, if
properly exploited, can open up new perspectives for the entire European
electronics sactor.

To conclude, let me repeat again briefly the key paints of this address.




1) The semiconductor industry has seen three distinct phases: the technology
phase, the manufacturing phase and now it is progressing into the marketing
phase.

2) The technology phase was dominated by the Americans because this phase was
consistent with the socio-economical environment of the US. The manufacturing
rhase, from the mid seventies to today, has been dominated by the Japanese
because this phase was consistent with the socio-economic environment of Japan.
The new marketing phase opens up many new opportunities to western
manufacturers, and Europe in particular; because of its new requirements.

3) Al aspects of the previous two phases will remain eminently present in the
third phase. What I mean is that even today, technology remains as an essential
entry stake as is manufacturing science. However either alone or together, they
will not be encugh to win during the marketing phase. 2
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4) The marketing phase will be characterized not only by super-ior cust.omer
sarvice which already will pose a dramatic challenge in the requirements for zero
defect products and zero problem services but also will require very critical forms
of strategic alliances between user and makers.

5) Europe can hope to profit from this phase, redistributing the balance of
electronics and microelectronics in the world. A precondition to the success of
this, however, is that at least one world class semiconductors manufacturer with
sufficient dimensgions of scale is created in Europe. None of the present three big
players have this dimension, even if each one of us has the essential
characteristics in technology, marketing and manufacturing to be the starting
point.

Europe needs a strong microelectronics industry if it is to succeed in the entire
electronics sector and even to survive as an industrial world force. With the
opening of the marketing phase we are being given an opportunity to re-conquer
our former position on the world market,

Ladies and gentlemen, thank you.






