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Conference Welcome

Gene Norrett
Corporate Vice President and Director
Semiconductor Group
Dataquest Incorporated

Mr. Norrett: Good morning ladies and
gentlemen and welcome to the Hotel Nikko in
San Francisco, California. Welcome to our
Nineteenth Annual Semiconductor Conference.

The theme of this conference is "Dataquest
Looks at the Future. We chose this theme
because we wanted all the panel members,
speakers, and attendees to think only about the
future and what the future may bring for your
individual businesses. We think that by having
everyone focus on these kinds of issues
throughout the course of the conference you
will get a better and more lucid view of what is
going to happen in the future and hopefully
enable you to make better decisions.

I believe that this is the most exciting time in
the history of science and technology because
there has never been a time when so many
technologies have experienced such continuous
change at the same time, and with such
tremendous speed. Specifically, I'm referring to
the changes in the communications, computing
and consumer systems as well as
semiconductor devices. With the rapid
improvement in computer power,
communications technology and the
accelerating drop in volatile as well as non-
volatile memory prices, we believe that the
revolutions in information appliances for the
society have become not an annual, but a daily
occurrence in our business lives.

Ladies and gentlemen, I believe that we are
entering a new era— the era of the information
utility. A utility is defined by Webster as
something that is useful to the public. This is
certainly what we are seeing today, and what
we'll continue to see in the future. For example,

some of the systems manufacturers in this
audience today have recently created electronic
check Dbooks, pocket sized global
communicators, personal storage devices small
enough to carry a whole lifetime of multimedia
records in one's pocket, printers significantly
smaller then the paper that they print on,
pocket pens that can record short messages and
play back using advanced semiconductor chips
and a portable electronic navigation system
with speech recognition. These revolutionary
products are just precursors of even more
sophisticated products that will be introduced
in the next twelve months.

Over the next two days we will take you on a
Dataquest applications trek, and like those
people of the Starship Enterprise, our attendees
will experience beld new challenges, and be
filled with new information that will enable you
to succeed in your missions of seeking success
and prosperity. This is our promise to the
attendees at today’s conference.

To discuss these revolutionary devices,
applications and systems, we have assembled
the finest industry leaders in our nineteen-year
history. They will share their visions and their
forecasts of the developments that will change
the societies of the world forever. In all, you
will hear from forty senior executives from
leading edge companies throughout the world.
We have organized these presentations into
either fifteen or twenty-five minute
presentations, or on six panels covering the
most exciting topics in the industry today.

Also, we have the privilege and the honor of
hearing the vision of Dr. Gordon Moore, co-
founder and chairman of Intel. He is our

1993 Dataquest Semiconductor Industry Conference 1



Conference Welcome

keynote speaker today, and throughout his
history with Dataquest his presentations have
always been thought provoking.

Attending this conference are more than 450
people. The demographics of our conference
are as follows: approximately five COBs, forty
presidents and CEOs, and 180 vice-presidents
and directors. These represent approximately
45 percent of the total attendees. Further, our
attendees represent fifty systems and sub-
systems manufacturers; fifty-four
semiconductor manufacturers and foundries;
fifty-two semiconductor equipment materials
manufacturers and assemblers; one software
maker (of course it's the largest and the most
important one); three distributors; fifteen
financial companies; thirteen government, users
and associations; and finally, eleven members
of public relations, consulting, and publications
companies. This is the purpose of this
conference: to bring together the complete food-
chain in the electronic indusiry.

In the foyer today we have Dataquest staff
ready to demonstrate ocur new and user-
friendly electronic delivered services. We also
have on display our semiconductor reports
which are contained in the various services that
we offer. These are available for purchase even
if are not a current Dataquest client.

When you visit one of the booths in the foyer,
please give your business card to one of the
staff members in order to participate in our
drawing for a semiconductor report—a value of

$995. to $3995. This evening we'll be having a
gala dinner cruise on the San Francisco Bay.
Please dress casually tonight and bring a
sweater, I'm sure we'll need one on the boat.

Concerning transportation, we have provided
information in the foyer about transportation
from the various hotels that we had to use
because of an overflow from this hotel. We also
have this information in your binder.

And now I'd like to introduce Judy Hamilton,
President and CEO of Dataquest. Judy is a
twenty-seven year veteran of the information
technology industry. Prior to Dataquest she
was a partner and national director of market
development for the information technology
organization of Ernst & Young. She was
responsible for strategic planning, market
research and communications, and cobtaining
and executing consulting projects on systems
development and systems integration contracts,
both in their New York and Los Angeles offices.
Prior to Ernst & Young, Judy was vice president
and general manager of Computer Science
Corporation, a director at System Development
Corporation, and founder and chair of
Databasics, a company that she founded and
subsequently sold to System Development
Corporation.

Judy is going to say a few words of welcome
and tell you a bit about her current
management challenge, Dataquest. Please
welcome Judy Hamilton.
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Welcome
and
Introduction

Judy Hamilton
President
Dataquest Incorporated

Ms. Hamilton Thank you. I want to add my
welcome to Gene's. With over 450 attendees
and such a wonderful list of industry speakers I
think this is going to be a great conference. I'm
glad I'm here and I'm glad you're here too.

In my fifteen months as CEO of Dataquest I've
been surprised that not many people outside of
the technology sector that they deal with know
very much about Dataquest—not even long-
time clients. So I wanted to take a few minutes
this moming to tell you what Dataquest is all
about.

The Company is twenty-one years old. It was
founded here in the Silicon Valley as an
independent market research firm, and then in
the early 80's it was bought by A.C. Nielson and
in 1985 became part of Dun & Bradstreet
Corporation when D&B bought A.C. Nielson.
We're a leading provider of market research
and market analysis to decision makers in high
technology fields. About eighty percent of our
business is with the vendors of technology, the
other twenty percent is to financial institutions,
banks, consulting firms, and Wall Street.

We have six lines of business. In addition to
semiconductors which account for about one-
fifth of our business, we cover computers and
peripherals, document management,
telecommunications, software, and services—
both traditional maintenance services and
professional services such as out-sourcing and
systems integration—the parts of the industry
in which I spent most of my career. Many of

you may know our services sector by the name
Ledgeway, which was a company of about $5
million that we acquired several years ago.
We've been gradually phasing out the name
Ledgeway and I guess we got rid of it finally
last winter when one of our clients in Europe
told us that there were three contenders for a
big consulting contract—X, Ledgeway, and
Dataquest.

In addition to our subscription services we
provide direct reports, consulting—both
custom research and strategic consulting—and
conferences. In addition to conferences like this
one that are tied to a service, we have
standalone technology conferences. For
example, earlier this year we had 980 people at
a technology conference in Budapest and you
may be interested to know we're planning two
in China in early December—one in Shanghaj
and one in Beijing—and we expect to have
about that number of people there.

We have a total of about 450 employees with
three offices in Europe, two in Asia, and two in
the United States, plus some sales offices. We
believe that to be a global company you hire
people who are from that country to run the
local offices. As a matter of fact, this morning
we have with us Yamane Masahiro who runs
our Asian region. He spent thirty years with
Mitsubishi in the semiconductor sector of
Mitsubishi, and many of you may know him
because of his work on the board of WSTS.
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We think we have several strengths that
differentiate us. First of all, we are second in
size only to our sister company, Gartner.
Second, the quality of our research and analysis
is second to none. Dr. Judy Larser who is here
with us this morning, heads up our research
area and works with our analysts to maintain
our research standards.

We think the breadth of our services is
particularly important. For example, when we
wanted to do a report on Latin America this
summer we were able to go into all six
segments and produce a report that crossed
over the technology segments and gave a broad
view of technology in Latin America. We think
the worldwide integration and scope of our
company makes us quite different. Half of our
business is in the United States, one-quarter in
Europe, and one-quarter in Asia.

Finally, we think our relationship with Dun &
Bradstreet is a real plus. In addition to being
able to use Dun & Bradstreet information such
as economic trends, we're able to piggy-back on
a lot of their efforts. For example, they've just
recently opened an office in Russia. As a result,
we're able to evaluate what we can and should
do in the Russian market without having to
legally establish an office there.

These are some of the initiatives that we're
taking right now. First of all, we're looking for
continual product improvement, what the
Japanese call Kaisan. We just finished a three-
month process where we've reviewed every
product fromn the ground up—customer input,
content input—we killed some old products,
and we introduced some new products.
Instead of just taking customer surveys
periodically, we have introduced a continuous
customer feedback process through cards
inserted in the back of all our publications. In
addition, we have started doing more focus
groups as part of our continuous customer
feedback process.

We're looking at increasing our accuracy and
timeliness all the time, and working on

providing more frequency of information to
you. Starting about a year and a half ago, we
put in place a published schedule to customers
about when we would produce our materials,
and we monitor this very carefully in order to
be as on-time as possible.

We're continually looking for ways to increase
our flexibility and ease of use. We've just
recently unbundled some of the reports so that
you can buy a report separate from
subscriptions.

Also, after a couple of false starts, we are firmiy
into electronic delivery and you can see our
CD-ROM and our PC-based Market View
products outside in the foyer. The CD-ROM
product is in beta-test right now with nineteen
clients.

We continue to expand geographically. As the
Asian market continues to grow, we're putting
more analysts in Singapore, and in addition to
Latin America, we're emphasizing pilot studies
in China and Eastern Europe.

And of course we're continually looking at
process improvements. Last year we totally
replaced our internal hardware and software
systems—going to a client-server environment.
We now feel that we're able to apply
technology to some of our processes like
inquiry and order processing that will make it
g0 more smoothly for you.

Now how do we measure ourselves? The
Number One measurement for us is client
satisfaction. As [ said, we've been taking those
feedback cards from the backs of our books and
measuring accuracy, timeliness, quality, value,
and overall opinion. I was interested to see a
magazine article in the Electronic Business
Buyer recently which had surveyed the users of
several market research firms and given them
grades of only between C- and B. We got a B-
and when [ looked at it— that survey was taken
in January—it didn't vary much from what we
were showing ourselves at that period of time.
The good news to me is that we have steadily
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improved in our customer satisfaction every
month since January. Qur grade now would be
B+ and of course we're not going to quit until
we get to an A+,

The second most important measurement after
customer satisfaction we think is employee
satisfaction. We have our turmover down to
below industry norms, and quite acceptable.
More importantly, we took a survey, as we do
periodically, and seventy-seven trends out of
about eighty have improved and are over
industry norms. We feel that we are in good
shape from an employee satisfaction

Judy Hamilton

standpoint. Of course we won't stop working
to improve, but we feel good about where we
are.

Finally, we and our parent company look for
financial performance from us and I can tell you
that Dataquest is now a very financially healthy
company.

That's enough about Dataquest at this peint. I'll
be around for the next day and a half and I'm
looking forward to meeting as many of you as
possible and getting your feedback.

1993 Dataquest Semiconductor industry Conference 5



1994 Forecast-
The Silicon Cycle Continues

Gene Norrett
Corporate Vice President and Director
Semiconductor Group
Dataquest Corporation

Ms Hamilton: Now I'd like to formally
introduce Gene Norrett. Gene is the Corporate
Vice President and Worldwide Director of the
Semiconductor Group. He's responsible for
market research and analysis in the U.S., Asia
and Europe. Prior to this position, he was the
vice president of marketing at Dataquest and he
was responsible for all the strategic planning.
He's been with Dataquest since 1982. Before
that he was with Motorola for fourteen years in
a variety of management and marketing
positions. He has a B.A. degree from Temple
and an M.S. in Applied Statistics from
Villanova. Ladies and gentlemen, your host for
the conference, Gene Norrett.

Mr. Norrett: Thank you, Judy. I believe that we
are at the most interesting and exciting times in
the history of science and technology. Not only
because of the incredibly new and exciting
systems products that are coming to us at an
ever increasing rate, but also because of what's
happening in the world of semiconductors.

My talk today is going to focus on the silicon
cycle and where we are now in the cycle with
the idea of trying to help us get some idea
about what the future may bring. I'm sure you
have heard the saying that if you don't study
the past you're doomed to repeat it. Hopefully
by looking at the past here, we may get some
idea of about what is in store for us in the
future.

We will also add to this information, the
information that we get from our colleagues at

Dun & Bradstreet corporation, and information
from our worldwide network of analysts.
Today we are seeing orders that are not as
strong as they were six months ago, but are still
very strong, and we are also seeing lead times
shrinking,.

Semicondurtor Industry Conference

1994 Forecast—
The Silicon Cycle Continues

Gene Norrett

Vice President
Dat 1 Incor T

9

Figure 1

There are some people that are increasingly
concerned about this shrinkage of lead times
and also concerned about this slowing of the
orders. From where I sit, the fundamental
business out in the marketplace is still very
solid. My presentation here is going to delve
into looking at these issues with the hope that
we'll be able to get a clearer vision of 1994, and
then a snapshot of 1995.

Here is my agenda for today. First I want to
look at the recent history of the semiconductor
industry and then talk about what's happening
right now. Next, I want to share my
assumptions on our forecast, talk to you about

6 1893 Dataquest Semiconductor Industry Conference



our forecast, and then give you some of my
conclusions.

Agendy

«» Histoncal semiconductor cycle

=« Sermiconducter industry Status—1993
» Assumptions behind the forecast

» 1984 Semiconducior forecast

» Conclugions

Figure 2

What I'm showing here is a twelve-month rate
of change of the semiconductor shipments in
the four major consuming regions of the world
for the years 1986 through 1993. I could have
easily gone back to 1968 when I joined the
industry and was abruptly greeted by my first
recession in 1970, but I don't want to go back to
prehistoric times and relive that recession plus
the one in 1975 and the one in 1980 and '81. I'm
sure these recessions will bring back painful
memories for some of you in the audience.

- th ROC Revenue
Regional Sesticonductor Consumption

i

t ¢ .52}

Figure 3

This chart starts with 1986 and shows the
beginnings of a recovery from a very deep
recession in 1985. This recession was caused by
a significant slowdown in the then emerging

Gene Norrett

personal computer industry. One might ask
why did the personal computer industry slow
down? Good question. Our information
showed that new plant and equipment
expenditures peaked in late 1984 and declined
throughout 1985. The expenditures for new
plant and equipment didn't pick up until the
end of 1987. Also, interest rates were very high
at that period of time and moving down though
throughout that period of '85 and '86. I believe
that this recession was precipitated by high
interest rates and a commensurate decline in
capital spending. I'm sure that- you will
remember the U.S. semiconductor industry had
a significant amount of its workforce laid off—
an estimated 20%.

This recessionary period was followed by high
growth years in '87, '88, declining but still good
growth in 1989. At the end of 1989, the longest
expansion period in the U.S. history ended and
so the did the PC and semiconductor industry
cycle. In 1989 the computer industry started a
three-year slide and what ensued was a most
painful computer downsizing. The next up-
cycle for the US. didn't start until the second
quarter of 1992 when many computer
manufacturers dropped prices significantly and
the PC industry took off again.

Coincident with this PC boom, the
semiconductor industry flourished and at the
end of last month, September, we now have the
U.S. chip industry sailing along at its lofty level
of 35% over a year ago. Later I will show you
our forecast of 1994, but what I want to tell you
now is that we believe that there is a slowdown
coming but it's not going to be precipitous. We
do expect the current silicon cycle to continue
through 1994 and we see a slowing of the
growth rate in 1995.

Now I want to turm your attention to 1993 to
look at our regional forecast. We see widely
varying growth rates, with Japan being the
weakest—certainly no surprise. It's remarkable
though that the largest market for
semiconductors today—the U.S. market—has
shown such tremendous strength and is

1993 Dataquest Semiconductor Industry Conference 7



1994-The Silicon Cycle Continues

growing at a rate faster than the third largest
region in the world, Asia Pacific—a much
smaller market. We believe that this U.S.
growth is coming from many sectors in the
electronic industry, too many sectors to
enumerate here, but I want to call your
attention to the most significant and largest
sector today, the personal computer industry.
We're forecasting 18% growth in PC shipments
through 1993, and 20% growth in workstations,
with the fastest being the X86 architecture.
Also we are seeing an 11% increase in
networking systems—LANs, WANs and
internetworking. We are pleased to have with
us today John Chambers, Senior Vice President
of Cisco Systems, a leading internetworking
manufacturer. He is going to give us insight on
what's happening in this very critical industry
of networking, and what are his forecast of the
semiconductor needs for these systems.

‘ '1993 v}rsus 1992 Growth
Semicondctor Regional Growth

UE AxaPaciie Totalwond  Europn Jupan

Sty Qapurs

Cou it Doplrn.
: -

Figure 4

Asia Pacific's semiconductor consumption has
risen almost 30% with a major portion of this
consumption going into personal computer
systems and boards, pagers and telephones,
disk drives, and consumer audio and video
systems. As long as the U.S. business continues
to put hardware instead of people to work, the
Asia Pacific region should continue to grow
nicely.

This region is being supercharged by inter-Asia
trade and by the high economic growth in
China, which is absorbing record levels of PCs,

pagers, as well as consumer products. One of
our Chinese analysts, having just returned from
a business trip to China, told me that in many
of the companies and government meeting
rooms there are signs that say no pagers or
telephones are allowed because of the
interruptions of the meetings. That kind of
shows you where technology is moving in that

country.

Dan Heyler, Manager of our Asia Pacific
Research will give us his latest analysis and
forecast on Tuesday. Because of the need to
follow that part of the world in much more
depth, we're going to be adding more people in
1994, as Judy mentioned.

Turning for a second to Europe, despite many
of the macro-economic problems that Europe
has had, the European semiconductor business
and their customers have seen record levels in
their backlogs and inventories. Europe is being
driven, of course, by computing—just as in the
United States—as well as communications and
consumer products. European bussinesses are
updating their factories and offices in order to
be more competitive in the world. This process
must continue because their competitors are
moving very, very fast and and increasing their
investments in new plants and equipment.
We're very pleased to have with us here today
Pasquale Pistorio, the President of SGS-
Thompson, who is going to give us his
European view of the worldwide industry. We
look forward to hearing Pasquale speak.

Lastly we see that Japan is lagging the other
regions due to the lower levels of investment by
businesses and consumers. Also, we have
observed that Japan is lagging the rest of the
world in the usage of PCs and as a result they
have not enjoyed or participated in the boom of
personal computers and peripherals. Junichi
Saeki, Director of our Japanese computer and
peripheral research is going to talk to us about
why there is this difference and give us his
insights tomorrow about what he sees is going
to happen in that industry.

8 1993 Dataquest Semiconductor Industry Conference
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Now lets take a look at the major devices in
1993. The twin towers of MOS memory and
microcomponents are the leading products in
the industry today. Four megabit DRAMSs and
32-bit microprocessors are the engines for this
year. For example, we see 4-megabit DRAMs
growing over $4 billion, where the whole
industry in 1993 is going to be up $16 billion.

Because of under-investments last year in
rapidly expanding sub-micron geometry
devices, and specifically dynamic RAMs, many
of the electronics manufacturers in the audience
had to scramble for their allotments. This same
condition was also true for thirty-two-bit
microprocessors. In 1993 these devices are
going to grow by approximately $3 billion. So
with these two types of devices, 4-megabit
DRAMSs and 32-bit microprocessors, we have $7
billion in revenues, just short of 50% of the total
growth this year. I call this story the "haves and
the have-nots."

In the MOS Logic category, driven by a
plethora of embedded control applications,
PLDs have had the highest growth rate at 40%,
followed by cell-based ICs and gate arrays at
19%. Analog still keeps turning out good
growth at approximately 18% as mixed-signal
devices find new sockets in all parts of the
industry. Specific areas of strength that we see
this year has been in cellular phones,
fax/modems, analog braking, sound cards, and
so forth.

Due to cautious investments by many
semiconductor manufacturers and the
accelerating growth of the computer
peripherals and networking, we have seen a
scenario of tight capacity in many sub-micron
geometry devices. This year we will see the
growth in the industry approximately of 25%
and high levels of profits. One manifestation of
this growth has been the semiconductor stock
prices which are up over 35% in the universes
of many security analysts, specifically Dan
Klesken of Robertson and Stephens and Tom
Thornhill of Montgomery Securities.

Persongl Computers versus
Semicomductor Content
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Figure7

Also in 1993 we have seen the semiconductor
content of systems rising very rapidly,
especially in the low-to-medium sized portable
systems. This slide shows the seven-year
history of some research we've done. Here I
show Dataquest estimates for worldwide PC
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1994-The Silicon Cycle Continues

shipments and semiconductor content. In 1993
we expect approximately 38 million units to be
shipped worldwide, with the leading-edge
systems having about fifteen hundred hours of
semiconductors. This content curve has had a
compound annual growth rate of just over 15%,
and we forecast content to increase faster than
PC unit shipments as manufacturers strive to
produce more differentiated, higher valued
systems in order to survive among intense
competition in this industry.

1994
Forecast
Assumptions

——

Figure 8

Macro Assumptions
on the LS. Economy

inflation not a problem  CP1 1993 = 39%; 1984 = 4%

Inventories faling to

record lows IFS 1993 = 1.5%; 1994 = 1.5%

Capital spending 1993 = 12% up; 1994 = 7% up
Bt Cbdniis

—

Figure 9

Historically there never was a perfect
correlation between any one macro-economic
variable and the electronic industry. However,
we know from our research that as the industry
has become more pervasive, the electronic share
of US. capital spending has increased very
rapidly over the last eight years. For example,

in 1985 the ratio was about 25%. In 1993 we
expect electronic expenditures to be about 45%
of the total, having increased very rapidly after
the 1990 and 1991 recession.

Dé&B's estimates show a less rosy outlook for
capital spending 1994, up approximately 7%.
But on a positive side, inflation is expected to
remain low as are inventories-to-sale ratios for
all manufactured goods. Further, we're
assuming that semiconductor capital
expenditures will grow about 20% next year
and mostly in sub-micron geometry devices.
This will certainly help the tight industry
conditions that we've had this year. Recently
many of the larger manufacturers of chips have
announced expansion plans that are going to
help with the shortages we've seen.

Drivers of Cyclical Spending

» Lower cost of capital

o Stronger cash flow

o Corpocate reengineering

« Worldwide compelilive presence
» Higher relum on capital

L= Proguctivity-led recovery

Figure 10

An interesting worldwide trend today is that
the U.S. and European businesses are leading
the world in putting technology to work. This
is due to the lower cost of capital, making it
cheaper for companies to invest in the
information technologies. Today the rates are
at historic lows and we expect them to remain
that way throughout 1994. We believe that the
U.S. has the advantage today in the cost of
capital and productivity. Why else would
Honda and Mercedes plan to build, and are
building, their factories down South if it wasn't
for this cost of capital and productivity?
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Also U.S. businesses are continuing to
downsize and re-engineer, resulting in stronger
cash flows and higher corporate profits. One
statistic worth noting is, operating earnings,
adjusted for inventory profits and depreciation
allowances, rose in the second quarter to an
annual rate of 7.7 %. This would have been one
percentage point higher had it not been for
IBM'’s large loss in that quarter. The need to
stay ahead of international competitors has lead
many U.S. companies to invest more than their
competitors. This is especially true in
semiconductors and personal computers.

U.S. manufacturers are investing heavily in
Asia-Pacific where they have the brightest
outlook and a more level playing field than
other regions of the world. All these factors
have resulted in a productivity lead recovery,
providing us with a guarded but optimistic
outlook for 1994 for electronics and
semiconductors.

Assumptions behind the Forecast
Real GNPIGDP Growth, Local Currencies

!
|
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Figure 11

I'm not going to go into this table in depth;
suffice it to say that we're looking for increasing
GNP and GDP growth for most of the major
countries of the world. In thinking about
forecasts, we also ought to consider the fact that
the overall economies will be healthier in 1994
than they have been in 1993.

Gene Norreft

1994 Worldwide Electronic Equipment
Production Forecast
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Now I want to talk about the electronic
industry and our forecast. Overall we're
forecasting the electronic industry shipments to
grow at approximately 6.3% which was about
the same rate in 1993. To give you a
perspective in looking at cycles, the industry
grew at about 3.2 % in 1992,

The largest, and of course the most significant
sector, is the data processing industry. AsItold
you earlier, we expect desktop and portable
PCs, client/sérvers and open architecture
workstations to continue to be the drivers.
These systems are having good growth rates
but are forecasted to grow more slowly in 1994.
Since these systems control approximately 35%
of total semiconductor consumption, we expect
the semiconductor growth in 1994 to be a little
slower than what we've seen this year.

In the emerging products categories within the
data processing industry, we look for the
highest growth segments to be PDAs,
subnotebooks, X-Window terminals, color laser
printers, color copiers, solid state drives, and
PCMCIA cards.

Consumer electronics is number 2 in terms of
size. Qur projected $10 billion growth will
come from large screen TVs, (larger than 13-
inch), laser disks, embedded CDs, personal
stereo systems and 16-bit video games, digital
compact cassettes and smart appliances.
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1994-The Silicon Cycle Continues

Communications is forecasted to grow
approximately 7%, the highest growth markets
being Ethernet and Token Ring cards, modems,
voice processing equipment, cordless and
digital cellular phones, pagers, FDDI and ATM
cards and fax machines.

As many users of technology focus on
increasing productivity at the desktop, we're
forecasting for the 90's a more rapid increase in
semiconductor content in the electronic systems
than we've ever seen in the last twenty years.
In 1994 we expect more sound and video cards,
frame grabber cards, LAN cards and higher
memory content.

With this increasing content and continued
globalization, we can expect the industry to at
least maintain it's historical growth rates. Over
the period 1992 to 1997 we forecast that the
compound annual growth rate of the
semiconductor industry will be 12%. This
growth compares favorably well to the growth
seen in the period 1986 to 1992. Over this
period we estimate that the industry grew at
13%.

Asia Pacific regions will again be the big
gainers for the same reason that we saw in 1993.
For Japan we show a dollar growth rate of 13%
for 1993, a -1% in real yen terms and we think

that this region in 1994 will grow about 9%.
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1994 Semiconductor Forecasts

Figure 13

Here, I've given you an eye test, showing our
quarterly estimates for 1993 and 199%4.
Basically, we see the total semiconductor
growth rate for 1993 at about 24%, considerably
above anybody's forecast one year ago. And
we're forecasting a worldwide growth rate in
1994 of approximately 15%. The U.S. and the
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Figure 14

Japan's recovery, of course, is going to be
driven by consumer, data processing and the
communications market. And we expect the
European market to grow in real terms by 13%,
driven by the very large telecommunications
industry, data processing and consumer. As
you can see, we are looking for increasing
quarter-to-quarter growth through 1994 with a
slowing of the growth as we go out of 1994.
This will be the result of slowing capital
equipment expenditures and increased
semiconductor pricing pressures as a result of
the expansion of the factories.

1994 Quarterly Trends versus the Prior
| Year (Rercent Increase)
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Looking at our forecast from a product point of
view we expect more price pressures to come in
the 4-megabit DRAM area due to increased
capacity. For all memories we're expecting very
good growth in 1994, but slower than we saw in
1993. The micro devices growth will also be a
little weaker in 1994, but this category will still
lead all the major product categories. Digital
signal processing (DSP), CISC and RISC 32-bit
microprocessors will have the highest growth.
For example, we're estimating DSP at
approximately 45% and CISC and RISC devices
at more than 30%.

Dataqflest Conclusions

« 1994 econornic picturs improving
« Capital spending increasing

* Semiconductor coment rising

» New applications emerging

« New regions emaerging

« Capacity strained, prices firm

» Profits rising

Figure 16

Gene Norrett

These are the years that I like to stand up here
before you. It's fun for us and it's fun for you.
Yes, of course we've had tremendous
challenges in 1993 and we will continue to have
these challenges in 1994. As we look out into
1994 we see another good growth year coming.
But as we look out into 1995, we're looking for
a slowing in that period of time. We think that
the silicon cycle will bottom in 1995, but who's
to say that the cycle can't be extended out
beyond 19957 Remember all those forecasters
who said the Berlin Wall would never come
down, or that there never would be peace
between the PLO and Israel, or that U.S.
semiconductor manufacturers would continue
to loose market share? These things also caused
quite a surprise, and I'm sure that if we do see
1995 stronger than what we're now thinking, or
1994 stronger than what we're now thinking,
we can also think to ourselves about those other
forecasters.

Thank you for your attention, have a great
conference and a great year.
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KEYNOTE SPEAKER
Which Semiconductor Industry?

Gordon Moore
Chairman of the Board
intel Corporation

Mr. Norrett: Now I'd like to introduce our
keynote speaker for today’s conference. Dr.
Moore is co-founder and currently Chairman of
the Board of Intel Corporation. Before
founding Intel, Dr. Moore was Director of
Research and Development for Fairchild
Semiconductor, a company that he co-founded
in 1957. He is currently a director of Varian
Associates and Transamerica Corporation. He
is a member of the National Academy of
Engineering, a fellow of the IEEE and a Trustee
of the California Institute of Technology where
he received his Ph.D. in chemistry and physics.
In 1990 he received the National Medal of
Technology from President George Bush.
Gordon loves to fish and he has three other
credits that he doesn't talk about very much.
Over the last twenty-five years Gordon has
worked for the same company, lived in the
same house and had the same wife. Three very
laudable credits to his name. Please welcome
Dr. Gordon Moore.

Dr. Moore: Well thank you Gene it's a pleastire
to be here today, but I am preparing to move
into a new house. The last time I spoke was on
October 17, 1987, and while I was speaking I
couldn't quite understand what was going on.
People were mumbling and they were getting
up and going out of the room and coming back
in—I thought I must not have anything very
interesting for them. I discovered later that
while I was talking the Dow had fallen over 200
points, on it's way to a 500-plus fall that day. I
hope I don't have the same effect on the market
today.

Semiconductor technology is really the key
electronics hardware technology. It has the

tremendous advantage of being scaleable and
capable of absorbing essentially unlimited
functionality. I'll contrast it to some of the other
important technologies. For example, flat panel
display technology which clearly is key in
many of the products we're considering. But
once you've gotten to a certain level of
resolution, certain screen sizes, it frankly
doesn't do much good to continue to expend
the technology in that direction because no one
can take advantage of it.

Similarly, or somewhat differently, a
technology such as magnetic storage on hard
disks—which has been scaleable, capable of
taking advantage of the technologies, increasing
the information density with phenomenal
regularity—still doesn't have the breadth of
applicability of semiconductor technology
where you can perform a wide variety of
different functions while taking advantage of
the advances in technology. The semiconductor
technology, in its unlimited way, is not
approaching any real limits yet; it's not yet a
mature industry, and I think the rapid rate of
change is going to continue.

The areas of change are going to come from the
same things we've seen in the past, the ability of
the technology to absorb more and more
functionality and the quantitative changes of
just absorbing more function. Decreasing the
cost of function over a period of time makes
real qualitative changes in the impact of the
technology and the way we live.
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Looking back, it's hard to believe today that we
went out to try to sell the first integrated
circuits some thirty-two years ago. They
weren't embraced enthusiastically by the
customer. The customer of the semiconductor
industry at that time was principally the circuit
designer in the systems companies, and he
didn't take very kindly to somebody coming in
and telling him his job was going to be
incorporated on the chip and that essentially he
was going to be made redundant in so far as the
system was concerned. We didn't get around
that problem until one of Bob Noyce’s big
contributions to the semiconductor industry
occurred—he said "Okay, we'll sell you the
complete circuits for less than you can buy the
individual components.” All of a sudden we
got some significant acceptance.

Well, semiconductor technology has moved
beyond that. We not only have picked up most
of the circuit design, but the logic design, the
system architecture.  These functions
increasingly come onto the chip as we have the
ability to make more and more complex
circuits. I see that continuing to be the case as
our industry continues to drive down the cost
of electronic systems.

This situation has expanded the applicability in
a lot of directions I think none of us would have
anticipated a few decades ago. Now your
automobile engine is controlled by
microprocessors—something that certainly I
wouldn't have predicted in the 60's. In fact, to
give you an idea of how good I was at
predicting things, in the early days of
integrated circuits I turned down the idea of
semiconductor memory as being something
that would never be practical so we at Fairchild
didn't even file an patent on the idea. The
economics just never seemed like they were
going to make sense.

What I want to do here today is look at some of
the changes that are occurring in the markets,

Gordon Moore

the technology and economics of the
semiconductor industry, and then identify
some of the various strategies that companies
have evolved (and will continue to evolve) to
respond to these changes. My point is that
when looking at the semiconductor industry, a
simplistic view of the market is probably
dangerous at best, and because of the wide
range of applicability of the technology, I think
one must take a finer view than looking at it as
a single entity.

First of all, let's look at what's happening in the
market. Esentially, I see what everyone else
does, an impending collision of three very
important parts of the civilized world.
Computers, communications and entertainment
all rushing together with some significant
consequences.

Market Convergence

-

T

Computers

Figure 1

My idea of what happens next is that after the
implosion we will have an entire new view of
the industry coming out the other side, and
frankly my visibility through a nuclear
explosion is not very good. Ican see the pieces
coming together, but what comes out the other
side though is going to be very hard to
determine. [ think there are a lot of people
working on that today, and I hope many of you
have a much clearer view of it than I do.
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Which Semiconductor Industry?
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Figure 2

I notice the numbers of alliances and
partnerships growing by leaps and bounds. In
fact, I saw a newsletter recently that identified
well over one hundred of these arrangements
between major companies, particularly in the
computer and communications areas, and some
in cable TV and so forth. I know that this list
wasn't complete because it didn't have any of
the ones that Intel was involved in, and I can
assure you, we also have our fingers in several
of those pies. I think we're all indulging in
something I'll call a "group grope," hoping that
if we don't understand exactly where this is
going, by working with our partners maybe we
can all figure it out together. Certainly my
vision of this isn't clear. I am, however,
convinced that the impact of this convergence is
going to be far reaching on society, and is going
to present many huge business opportunities
for the companies and entrepreneurs that can
identify them.

The semiconductor industry has been a growth
industry, and I've plotted it further back in time
than you saw previously, and have drawn a
line to show what has happened historically. It
turns out to be reasonably close to the numbers
that Dataquest has projected long term,
predicting a market for semiconductors
approaching $200 million by the end of the
decade. Now I certainly hope this proves to be
the case.

Figure 3

If we look at it in a finer grain, looking at more
recent history, I've identified the portion of the
market that is specifically related to desktop
computing, and I was surprised to see what a
small percentage of the total it is. Now clearly
it was a major part of the growth over the last
few years, but it's still only estimated at about
22% of the market in 1993. To me what this
shows is the underlying strength of the broad
market for semiconductors since the PC has
clearly been the major engine of growth in the
computer industry, and the one that I typically
associate most strongly with the general
advances of digital electronics.

Semiconductor Sales
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Figure 4

Well, let's look at what has happened to the
technology over the last several years. Here's
another case of convergence. In the 60's, the
direction of semiconductor technology wasn't
always certain. There was a new idea coming
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along, if not every week, at least every few
weeks, and it wasn't clear which of these were
going to be the dominant technology or which
were going to be important. 1 can remember
arguments. Would MOS be one-third of the
market? Bi-polar two-thirds, or would it
eventually be the other way around. And new
ideas, new device types, new structures,
essentially changing the market direction—but
these have kind of all converged now and I
think the mainstream of the semiconductor
industry is clearly MOS, CMOS in particular.
This 1T guess is one sign of maturity of the
technology.

Technological Convergence
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On the other hand, while we may all be going
in the same direction, we're still moving very
rapidly in that direction, and you can see that in
the increase and the complexity of devices.
You've all seen curves like this one—it's
amazing to me how we have maintained our
progress along these exponentials as long as we
have. This shows both the DRAMS and the
microprocessors—Intel's microprocessors in
particular, since I can get things out of them
more easily than other people's. But they all
sprinkle more or less along the same lines.

Gordon Moore
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As the technology has grown, the processes
have become more complex where the twenty
mask processes are not unusual today. Ilook at
this and it's hard to remember that one of the
strong arguments for going to MOS over bi-
polar was that we could do it with only four or
five masks instead of the seven or eight that bi-
polar required.

Manufacturing Complexity
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We are seeing this increase in complexity here,
process complexity and device complexity both,
but with no apparent slowing of the rate of
which the industry is proceeding. One area of
exponential growth that presents a problem
though comes from the economics of the
business. Here we have a divergence rather
than a convergence.
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Which Semiconductor Industry?
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This has certainly changed the industry in
many ways. Recently you have not seen many
new full service start-ups in the semiconductor
industry. Each of these areas has been growing
dramatically. If I look at the minimum cost to
the practice of modern technology, by
minimum cost I mean the minimum building,
one each of the pieces of equipment necessary
to process something, not enough to make a
significant number, but if you want to make
one wafer this is really the kind of investment
you have to look at. You can see you're well
over $100 million at the levels of technology
we're looking at at this stage of the game—
clearly enough to make anyone wanting to get
into this area think twice about it.

Cost of Start-Up

Figure 9

And if you really want to produce something,
the average investment for a significant factory
again is showing very rapid growth where you

see at the half-micron technologies, we're
looking at something approaching $200 million
per thousand wafers per week. Or $200,000 per
wafer, per week if you'd rather look at it that
way.

Average Capital Cost per
1,000 Wafer Starts per Week
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Moving on to next generations of technology
where this really goes to high levels. Now I'm
not sure I believe 12-inch wafers but I didn't
used to believe 8-inch wafers either and it
doesn't change too dramatically based on the
wafer size. At least it didn't from six-inches to
eight-inches, which surprised me rather
significantly—but this is the reason you're
seeing billion dollar plus factories committed
these days. In order to make a reasonably
balanced facility, one that manufactures several
thousand wafers a week, say 4,000 or 5,000
wafers a week, the levels of technology we're
investing in today, you usually end up with a
billion dollar factory. In fact, it gets
increasingly difficult to hold it below $1.5
biilion.

If you see what this does to the cost of wafers,
the largest single cost has become depreciation.
I've shown this data previously and at the four-
tenths micron generation, the data I had shown
it as being above 50% of the wafer cost. I
haven't checked back with my people to find
out if they've discovered how to get more out of
the equipment or how to spend more on non-
equipment related items. In any case, the
contribution to our cost comes from
depreciation of the equipment which is really
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continuing to rise, but it's not just the
production costs.

Depreciation Costs Rising
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Figure 11

The research and development to develop a
new process also grows dramatically. Now
this shows a very large step between the six-
tenths micro and the four-tenths micro. Again,
I'm using Intel data in this case and it turns out,
we built a new facility for our four-tenths micro
that tends to weight it down a bit. Now 1
haven't put any scale on this because I think I
might frighten you, but I'll give you some
numbers you can use to put your own scale on
it. We develop a new generation of technology
about every three years. Our present R&D
spending is about $900 million a year and about
a quarter of that is on process R&D. You take
those few together and you see it's many
hundreds of millions of dollars to develop one
of these new generations of technology and put
it in production, making it a pretty darned
expensive business.

Looking at the third rocket I had there, is the
cost of defining and developing a new product.
In this case, a new generation of micro-
processor. And you see again we have a curve
that's on a very rapid growth path. You can
only afford increasing development costs that
look like this if you're serving a market that's
growing very rapidly. So the level of
investment is dependant on maintaining the
rapid growth in the markets that we've seen.

Gordon Moore

R&D Spending by
Technology Generation

$ Millions
_-_._,.l_.l .
100 (Y™ Bty oy

Design to Production Effort

Figure 12

Persan
Years

A004 (L] [ 1]

BB MM DT M Peadum® PR
[= 1] CPY  Precessst

Figure 13

I think that any limitation in how fast we
pursue the technology is not going to result
from physical limitations—being able to make
narrower lines or thinner layers, or anything
like that—it's going to be an economic
limitation, and the rate we can afford to invest
as an industry may not be encugh to maintain
the rate of progress we've become accustomed
to.

Well, as a result of these various forces, the
semiconductor industry has really developed a
variety of different strategies to participate. I
thought maybe I'd review a few of these—I've
listed them under several categories and would
like to say a few words about each one.
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The real estate strategy is something that many
of the companies have used for some time.
Typically, we have sold procesed silicon for
about a billion dollars an acre, and it hasn't
changed much in the time I've been in the
industry. In fact, I used to think that was the
reason the Japanese were so effective in this
business is that they are used to prices in
downtown Tokyo. Some processors may be a
few billion dolars an acre, for—for DRAMS it's
gotten down to $500 million an acre—but it's
been about that range ever since I've been in the
business, not adjusting for the inflation or

anything else.

So people have tended to build factories, price
products and sell them based upon the real
estate value of the silicon. It's been a high
volume, modest margin kind of approach to the
business. OPM could mean other people's
money like it does typically in the investment
community. I use it here though to mean other
people's mistakes. Companies have based
businesses on utilizing the capacity people built
and found out they didn't need. Essentially
exploiting the fact that people had made the
capital investment and were willing to sell it's
output for less than it would cost the company
that wanted to use it to put in it's own facility.
This has been a very useful strategy over the
last several years. The fabless semiconductor
companies are based on that kind of a premise,
that other people will continue to build
factories so they don't have to make the
investment. I think it's a strategy that works

better for a modest sized company. The bigger
you get, the bigger mistakes the people you
depend on have to make and I think that's a
tenuous way to proceed, at best.

The Kaiser strategy—for those of you not from
around here, Kaiser used to run around with
trucks that said, "Find a need and fill it." This
has been a successful strategy in a business that
has the large number of special market niches
that the flexible technology allowed, where
people can find an opportunity, one that may
have been neglected by the bigger participants
or by all the participants in the business. They
carve out a very nice marketshare and develop
a good business in one of these niches. Clearly
this is a successful strategy that has been
employed by many of the successful start-up
companies and has allowed several of them to
grow to significant size.

I'll contrast it slightly with my next strategy, the
boutique approach, which is to have some real
special capability that people want. They plan
on staying in that special area, but develop
unique expertise that no one else has. This
might be gallium arsenide amplifiers or some
special linea r functions that really require
some arcane knowledge in order to participate
in. Again, a lot of the small participants have
carved out places like that.

We've also seen the treadmill strategy. This is
one that I think several of us got involved in—
particularly in areas such as the memory
business where you try to run to the next
generation and be a little bit ahead of the
people coming along behind—and everyone is
on the treadmill trying to keep up. This can be
a very high investment strategy, and one where
if you miss one step on the treadmill you're
likely to find yourself in the position of chasing
someone else who's driving the treadmill. 1t
has, however, been the strategy of those who
like to live life on the leading edge of pursuit.

The Burger King strategy. This is the have it
your way—tell me what you want and I'll build
exactly what you're after—strategy. The
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driving force behind what was called the ASIC
business, really the customer-specific
applications business of building custom
circuits for whoever wanted them.

The symbiotic strategy—this one will find
something where there is a big market and
build the things to go around it. I would say
that semiconductor chip sets have been built
very much on that sort of a basis. They know
the processors that are going there, and the
processors require certain functionality around
them. Companies that have specialized in this
have built a very nice symbiotic business that
develops as the processors go along.

The trauma center—you stop the bleeding. I
have three big factories that I have to fill up
with anything available—I guess this is the
other side of the OPM strategy. This can be a
very destructive influence on some of the other
players in the market on occasion, but it's
something that has been repeated over and over
again. For one reason or another the
investment has been made and you have to
look at ways to minimize the negative impact of
the investment on the company that made it.

The better mouse trap strategy is a fairly
obvious one. You know, it's sort of the
standard engineer's approach, and as long as
you can find a better mouse it works fine. It's
essentially identifying an application that
people haven't seen previously, and getting
there first with the product.

And the last stragegy, intellectual property
inside. I guess it's a nirvana—it's seldom
achieved, and it creates great envy among the
other industry participants. It's a hard position
to get into, we're lucky now that we have
essentially a position like that in our
microprocessor architecture, but it's not a
position that is very easy to carve out and it
takes a lot of luck along the way.

Each of these strategies really requires different
capability emphasis—different core
competencies on the part of the participants.

Gordon Moore

I've tried to lay them out to see which kind of
core capabilities are emphasized by the various
strategies. If you look at this, you see that what
you have to focus on differs significantly by the
strategies that you're going to pursue.

Capabilities Emphasized
by Business Models
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Figure 15

Now, very seldom does a company pursue one
of my several strategies as their sole approach.
It's usually kind of a mixture of the two, but
companies end up with dramatically different
emphasis on where they expect to get their
competitive advantages, and what their internal
capabilities are. In my opinion, the net result is
that because of the way we’ve evolved, you end
with a variety of different semiconductor
companies—really almost different industries—
and lumping us all together is a very simplistic
and dangerous way of trying to track what'’s
going on.

Let me look at a few other trends here now.
First, capital spending as a percentage of
revenue—this is for the top twenty-four
companies. An interesting thing here is that the
percentage of revenue in capital has dropped
off the last few years. In fact, if it hadn't been
for the Koreans who are spending a very high
percentage of their revenue, this would have
dropped significantly more.
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Which Semiconductor Industry?

Capital Spending as % of
Semiconductor Revenues
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Figure 16

If you believe the increase in capital intensity I
talked about earlier, showing the increase and
depreciation cost of the wafer for example, this
level of investment supports a slower industry
growth looking forward. If you believe the
growth extrapolations for the market demand
that we've shown, it suggests shortages looking
forward. That is, the rate of investment with
the increased capital intensity has not been
large enough to support the projected growth
in the industry. I think this gives us cause to sit
back and say, do we really believe the growth
or is something else going to happen here?

A few conclusions. I think the technological
direction of the industry is maturing. CMOS is
the mainstream, but the technology still has a
very long way to go. We're not closely
approaching physical limits at all. I can see
how we'll take the next couple of generations—
I've never been able to see more than a couple
of generations ahead, so by my simplistic view,
the technology is moving as fast as it ever has.

I think the market is going to change
dramatically. I really think we're going to have
almost chaotic conditions in the market as we
try to work through which new products are
going to make this technology most useful to
the user; what kind of devices we're going to
carry around; how they're going to
communicate; what functions are they going to
perform; is entertainment going to be mixed in
with business applications? There's a lot of

sorting out here to do, there are going to be alot
of trials, and a lot of things that don't work on
our way to finding the ones that really prove to
be very important devices.

Conclusions

« The technological directien is maturing, but

» The technology still has a long way to go

+« The market is approaching chaos

* The required investments are huge and growing
So

+ The industry is fragmenting into a variety of
sub-industries, each with a different focus and
different dynamics

Figure 17

I've got to think back to my getting into the
watch business—my $15 million watch here.
When Intel got in the watch business we looked
upon that as a way to get a personal electronic
system with every person. We were thinking of
all kinds of functions that would end up on the
watch. By the time we got out of the business,
the chip cost less than the pushbuttons to set
the time on the outside of the case. We
completely mis-estimated how that was going
to work. Looking forward, I think we're going
to see a lot more of that.

The required investments are huge and
growing. This is something we have contended
with for some time, but I don't see the direction
really turning around. So the industry is
fragmenting into my view of variety of
subindustries, so that the local conditions for
each of these subindustries makes sense. Each
of those has a different focus and different
dynamics. 1 think it should make very
interesting material for these conferences for
many more years. Thank you.

I'll be happy to take questions.
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Questions and Answers:

Question: Gordon, there's a lot of discussion
lately about these giga-fabs, these billion dollar
fabs—but if you're building microprocessors
that are selling for $900 apiece, and are 8-inch
wafers, and if you get reasonable yield you get
your money back very, very quickly. So they
are very expensive but they're a very good
investment too.

Mr. Moore: I'd love to be able to fill those with
$900 processors frankly, but with $60
processors it’s not quite so easy.

Question: What is your outlook regarding
Moore's law on semiconductor price for
performance decline?

Mr. Moore: Moore’s law gets used for a lot of
things for which it wasn't originally intended.
Originally it was just the increase in complexity

Gordon Moore

with time—the continued increase in
complexity still will give us significant
decreases in performance. To continue my real
estate analogy, we may be selling a billion
dollars an acre on silicon but we increase the
development density all the time. As we make
things smaller and smaller, we pack more in the
same amount of area, decreasing costs, and
most of that cost decrease gets passed on to the
end user. I see this continuing for some time.
Looking forward, it's not difficult to see another
one-hundred-fold decrease in the cost of
electronics, but that will take us quite awhile. I
think another one-hundred fold decrease in the
cost with a commensurate increase in the
complexity of the chips is going to have just
fantastic impact on the kind of systems that can
be built.

Now I've exhausted the questions, right? Okay,
thank you.
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Merchant Market
Success Strategies

Dr. Michael J. Attardo

Senior Vice President; General Manager,
IBM Microelectronics

Mr. Norrett: Our next speaker is no stranger to
what Gordon called "group grope." He has a
number of alliances that Jim Picciano talked to
us about last year. Jim reports to Mike Attardo
and we're very pleased to have the top guy
with us today. Dr. Michael Attardo is an IBM
Senior Vice President and General Manager of
IBM Microelectronics Division. Over his
distinguished twenty-six year career at IBM he
has served in a number of engineering and
management positions prior to his present
position as Senior Vice President. Dr. Attardo
has B.S., M.S. and Ph.D. degrees in metallurgy
from Columbia University. He is a member of
the board of SIA. I asked Mike to tell us some
of his strategies for how he is going to pursue
the merchant market, and I'm sure that he has
thought through this thoroughly, and is going
to craft his words very carefully so that he
won't tell you exactly what's on his mind but
still share some very interesting thoughts with
us. Welcome Dr. Attardo.

Dr. Attardo: Thank you very much Gene, and
thank you ladies and gentlemen. It's certainly a
pleasure to be here in San Francisco with you
today. I'd like to talk a little bit about the
challenges facing semiconductor companies
attempting to be successful in this very
competitive and global marketplace. These
challenges come with a price and bring a host
of problems, but you know what? After the
rough road is done, it will be well worth the
effort. I think after you look back over the next
two days, you'll see that we are indeed in a very
bright industry.

Now when Gene first asked me to speak to you
today he assured me that there was a great deal
of interest in where IBM Microelectronics is
going. About a year ago, we announced that
we'd entered the merchant marketplace and
that we'd introduce leading edge products and
be a serious and innovative player.

LEADING-EDGE PRODUCT

Figure 1

Though we've much to do, we have indeed
lived up to that promise. The market we
entered about a year ago was growing and
dynamic, and we saw ourselves as uniquely
positioned to take advantage of that growth.
To make that happen, we have significantly
streamlined our organization to be competitive
in a global sense. We've capitalized on existing
alliances and have sought new ones. And,
we've shifted our product line, building our
reputation as a total solutions technology
business. We've been building a worldwide
marketing infrastructure. Our objective is to
earn a larger piece of the market and the
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growing industry, one with room for many
players.

INDUSTRY DIRECTION

Figure 2

So where do we invest our money and what is
our strategy? I boiled the list down to three
main ideas that I'd like to share with you. The
ideas at the heart of our IBM Microelectronics
strategy are first, supplying the customer with
high value-added function.

Second, alliances and joint ventures will play an
even bigger role tomorrow than they are
playing today. Third, those enterprises that
own superior designs and architectures will
gain a larger share of the existing and emerging
markets.

If the past is any indicator, the future is brighter
for the manufacturer who falls into the value-
added category. The move toward value-

Dr. Michael J. Attardo

added and away from commodities as a
primary focus is a change driven, in part, by a
slide similar to what Gordon Moore showed,
that is the convergence of computers,
communications and consumer electronics.

CONVERGENCE

The first personal computer served basically
two main purposes, word processing and
spreadsheets. But the convergence of
technologies puts us on the brink of an almost
endless world of information and
entertainment—a world of new and creative
solutions for businesses and customers. What
does it mean when it comes to system
requirements? It means higher performance,
higher function, lower cost—it means smaller,
thinner, lighter—and it means low power and
portability. It also means subsystems on a chip,
module cards that are increasing complex, and
it means more multi-chip modules. Component
suppliers will become subsystem suppliers, and
they will want to do that because that's where
the profit is going to be.

Making that a reality leads me to my second
point, alliances and joint ventures. Today, as
Gordon pointed out, the cost of developing a
new process technology is approaching a half a
billion dollars every three years, and likewise
the cost of putting on line a competitive factory
to make that technology is approaching $1
billion every three years. These costs quickly
get your attention and make it crystal clear why
so many players in this industry are teaming up
and forming alliances and joint ventures.
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ALLTANCES

For example, at IBM we have agreements with
Seimens for the manufacture of 16-megabit
chips in Europe. We also have an agreement
with Seimens for the development of the 64-
meg DRAM which we are currently spreading
samples of in Europe and in the United States.
Further, we have an agreement with Toshiba
and Seimens in the development of our .25-
microprocess technology for our 256-meg
DRAM.

Through such alliances, we will continue to be a
process technology leader at the lowest possible
cost through the quarter microdesign rules. The
list of alliances is a long one and certainly
includes a lot of you here today. I anticipate
that list will grow as we move through time.

Many of these alliances and joint ventures will
produce superior product designs—and that
leads me to my third point. The best
illustration of that today is the Power PC. IBM
teamed with Motorola and Apple to develop a
family of microprocessors aimed at shattering
the notion that RISC is strictly a workstation-
based technology.

Figure 6

We want our new microprocessor family in
millions of computers, not only desktops, but
palmtops and all the way up to large
computing systems. And not only in
computers—but portable phones, automobiles,
or any other product that demands a processor.

We want to operate in Mac, Windows, OS/2
and UNIX environments and all other major
operating systems. In other words, we want to
be mainstream.

SUPERIOR PRODUCT DESIGN

Figure 6

The core of the global computer revolution is
not the computer. It's the enormous power of
the microprocessor. The Power PC
microprocessor family has what it takes to be
one of the principal players in the industry. By
the way, the 601 is now available in volume
production. And the next generation in this
series, the 603 was shipped for testing just a
couple of weeks ago in sample quantities to
IBM's Personal Power Systems organization in
Austin, Texas. The Power PC has impressive
cost and performance benchmarks, and major
IBM microelectronics customers have already
publicly endorsed the Power PC.

POWER PC

«...the right product,
with the right partners

at the right time.”
PC Week

Figure 7
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They include Groupe Bull, Harris, Thomson
CSF and Apple. The processor has also earned
positive attention in the press. PC Week called
it, and I quote, "... the right product, with the
right partners, at the right time." Byte magazine
honored Power PC technology at this year's
spring Comdex with its Most Significant
Technology award.

On the product side, Apple has announced its
Mac line will be exclusively powered by the
Power PC. Last month IBM introduced its first
Power PC based RS/6000. That announcement
ushered in a new era of computing capability,
giving our customers the ability to do things
they could only previously dream about.

IMPRESSIVE PRODUCT

T

Figure 8

Why? Because this processor offers higher
power, higher performance and lower power
consumption than any other processors. And
it's the most flexible and scaleable RISC
architecture in use today.

Now I don't want you to think the Power PC
push means we're not interested in the X86
architecture anymore. We are actively
pursuing two opportunities within the
microprocessor market. The Power PC is our
strategic platform and emerging market
opportunity. On the other hand, the X86 is
today's industry standard platform and today's
market opportunity.

We are putting effort in both the X86 and the
Power PC markets, and we intend to do so as

Dr. Michael J. Attardo

long as our customers want us to. By the way,
we recognize that the Power PC won't be
successful unless it is accepted by operating
systems and applications developers. There
will be an announcement some time in the next
few months giving more specific direction on
our operating system efforts. To refresh your
memory, IBM has said AIX will be available for
the Power PC, Sun has said that Solaris will
work with the Power PC, and Apple System 7
and Taligent have publicly committed to the
Power PC too.

OPERATING SYSTEMS
. Taligent
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o

System 7
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Figure 9

And what about Windows NT? Here is the best
answer I can give you right now on NT. Our
objective is to have all popular 32-bit operating
systems ported to Power PC, and to provide
migration to 64-bit operating systems, as well.
And now, what about independent software or
vendor support? Through Power Open, more
than forty ISV's have already pledged they will
pursue native mode application recompiles—
and additional support is pending. Before the
end of the year, we would like to make those
names public.

All our work in both the X86 world and the
Power PC world is solid proof of one of the
commitments we made when we entered the
merchant market. Namely that we would have
a steady stream of competitive product
introductions. Since then, in addition to the
X86 and Power PC processor announcements
you have seen from us, 16-megabit DRAMS,
and a family of powerful leading-edge data
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compression products. Leading edge
application specific integrated circuits,
embedded controllers based on our Power
architecture, PCMCIA cards, digital signal
processors, and M wave and communication
adapters, bringing voice messaging system
technology to the PC. And, they have all come
at a steady clip in a short period of time.
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microelectronics,
is ime we
introduced ourselves.

Figure 10

Just as important as introducing new products
is getting our name out there so people know
we're in business and we're serious. And that is
why we changed our name last month from
Technology Products to IBM Microelectronics.
It gives the customer a much better feel for who
we are—an organization that provides
microelectronic products, subsystems and
services to a wide range of customers.

- IBM Microelectronics™
Total Technology Solutions™
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Figure 11

With our design technology coupled with our
leading semiconductor technology, supported
by the necessary worldwide manufacturing
purchasing and distribution capability, we can
easily offer systems builders, on a one stop
basis, the kind of semi-conductor and
subsystem solutions they need to be successful
players. And this is important—customers now
have access to our unrivaled silicon, packaging,
and manufacturing technologies. We will
concentrate on our core business, doing what
we do best, providing total technology
solutions to all our customers inside and
outside IBM.

RESEE =]

Figure 12

As you've seen this morning, we are serious
about this effort. In making that clear, I've
talked about a three-pronged strategy that I
believe will lead to success in the merchant
market arena.

First, we will deliver integrated leading-edge,
value-added solutions. Second, we will find
smart, aggressive partners for joint ventures
and alliances. And third, we will bring to
market superior product designs for a very
broad range of applications.
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Figure 13

At IBM Microelectronics, we are uniquely
positioned to capitalize on all three elements of
this strategy—and 1 am excited about the
possibilities over the next few years. Thank you
all for all you're doing in terms of creating a
very exciting environment. I thank you very
much.

I'll gladly answer any questions that you might
have.

Questions and Answers:

Question: The question is, is there any major
differences on strategy for serving demand in
Asia and Europe, versus North America?

Dr. Attardo: Ican tell you that we've started to
build our infrastructure both in terms of
manufacturing reps and distributors in North
America, and just started that effort in Europe
and barely begun in the Far East, so that effort
is embryenic at this point in time.

Question: What challenges do you anticipate in
managing your alliances and forming new
alliances?

Dr. Attardo: Ican tell you, that we have several
major alliances, as I have touched on, our
alliance with Seimens in manufacturing in
Europe, and Seimens with joint development
with the 64-bit development program that have
been very successful. We have German people
in our factories and we have Germans in our

Dr. Michael J. Attardo

advanced semiconductor technology center in
Fishkill, and have encountered no problem with
cooperation. If you look at those people, they
ook as if they were working for one company.
We had a similar experience with Toshiba in
those same facilities, and the cooperation there
has been outstanding. On the other side on the
alliance issue, we have a design center in
Austin, Texas in which people from Motorola,
IBM Microelectronics, and the Advanced
Workstation Systems Division are all working
side-by-side and we have yet to see any
significant problems-—just tremendous synergy
among people doing the work in developing
those processors. So overall, I would say that
we have seen nothing but good things evolve
over the alliances that we have put in place
over the last couple or three years. And, they
have gone a long way toward saving us capital
dollars as well as development dollars.

Question: Doctor Attardo, over the years, IBM
has been one of the leading companies in the
world at developing manufacturing processes
and technologies, and in some cases you've
actually spent very significant sums of money
with tool developers to bring new processes
and tools into the fab world. At IBM
Microelectronics, is that task going to be
primarily shifted to consortiums and alliances
like Sematech, or will you still try to maintain a
competitive advantage by doing tool
development on your own?

Dr. Attardo: We are doing very little tool
development on our own. We have put very
significant amounts of money in SVGL over the
last three years, but that work is terminated, but
I think we've given that company a good kick
start at this point in time, and it has the
potential to make lithographic tools that are
second to none. I think that our effort has
contributed to that as well as the Sematech
effort, and I think some of the leading edge
companies like Intel and Motorola are at the
threshold of buying some of those tools. But in
terms of us footing the bill exclusively to
provide technology leadership as we move into
the year 2000 and beyond, our finances will no
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longer permit that. But we still will have to  and Toshiba, we believe will keep us at the
work in conjunction to Sematech to allow us to  leading edge of processor technology through
maintain that leadership. Although the theend of this decade.

expenditures we have made over the last five

years, in terms of the alliances with Seimens  Thank you Gene.
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Multimedia and Microelectronics:
Building the 21st Century Partnership

Robert M. Kavner
AT&T Group Executive,

Communications Products Group
AT&T

Mr. Norrett: Okay, we are about ready to begin
our second session on applications and
semiconductor devices. Our next speaker is Mr.
Robert Kavner. Robert Kavner is the Executive
Vice President & Chief Executive Officer for the
Multimedia Group. This sends a message to all
the watchers of AT&T, that AT&T is
responding very quickly to the changes in the
marketplace. Multimedia as we know is on
everybody's mind here and around the world,
and for a company the size of AT&T to react as
quickly as they have, tells me that they have
their eye on this industry and are responding,

Mr. Kavner has many years of experience at
AT&T and has distinguished himself as one of
the direct reports to Mr. Allen, the Chairman of
the Board. Mr. Kavner, prior to joining AT&T,
spent eighteen years with Coopers and
Lybrand, and is on the board of directors of five
corporations. He is a very busy man, and we
are very pleased to have him here with us
today.

Mr. Kavner will give the audience some idea of
how the confluence of the computing,
communication, and consumer industry wiil
create new opportunities, and talk about how
the products that come from this confluence
will be determined by the value added in the
semiconductor chip.

As you know, in the past we've had speakers
from AT&T, Bill Warwick, and Curt Crawford,
talk about where they see the chip industry.
Bob is going to be coming at it more from the
systems perspective down to the semiconductor

devices. Please join me in welcoming Mr.

Kavner.

Mr. Kavner: Good morning. In the half hourI
have with you I want to accomplish a number
of things. I'd like to give you a sense of AT&T's
strategy—what we are doing and what we're
not doing. I will give you a sense of how we
view partnering, and the role partnering will
play at AT&T in the future. I'd like to give you
a context on our microelectronics business.
This is a growing business—in 93, 40% of our
volume outside AT&T—that will cross over the
fifty percent mark in by the end of the year. We
are driving that business to be customer
focused, and it's obvious to those of you on the
semiconductor side that it's not just selling the
component, but selling the full solution
support, including tools. S0 I would like to
give you a sense of where we are there. Then
fourth, an insidious objective I'd lay out, is
something about the human eye. I think that is
one of the subtle drivers that is affecting the
confluence of industries. The human eye has
been excluded from the network world, very
dissimilar to the human ear. Today, we can
have hearing instantaneously with whomever
we want anywhere in the world. We are
entering the period where the technology and
capability will allow the human eye to travel
the same course as human ear.

For a human being to see and hear concurrently
is a very powerful change in social dimension.
All of you here are paying a very fairly pricey
conference fee, but you could have stayed at
home and listened to these presentations.
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Instead you chose to go through everything you
went through in order to be here, because there
is something about your eyes that works. Even
though 1 am speaking your eyes are
legitimizing. Your eyes are giving you bits of
information you wouldn't have had. And
obviously there is the social context that this
forum provides. So those are my four
objectives.

I have set up a video that we put together.
There are many different models and questions
in people’s minds of “where are we going?" So
we made a video for our own people to
describe the world that we would like to be part
of creating. Its objective was to give the
350,000 people in AT&T a sense of our vision,
our strategy and tactics. We have promulgated
this video throughout AT&T and asked all of
our people using quality tools to make sure that
their work, development, or marketing
programs are designed to get us on that path.
I'd like to show the video because it does give
you a sense of what we see as the world that we
would like to be a part of creating. Many of
you are customers, and we also buy a lot from
many in this room so this is a video that
describes the nature of the relationships that
we'll have, Here's AT&T mission statement. It's
mapped against a matrix that I'll flesh right
after the video.

It's a broad mission but one that deals with
AT&T's core competencies of bringing people
together even though they are apart. So, with
that, I'd like to give you this nine minute video.
Sit back and enjoy it. There's even a little plot
-you can figure that out, and then I'll come back
and talk about some of the technologies that are
needed in order to make that video come alive.
Will you go to the next slide and roll the video.

(Video)

This is the mandatory slide of conversions—a
little bit more fleshed out than what Gordon
showed. But the underlying principles are
exactly the same, that there is a great movement
of industries, and that industry boundaries are

no longer relevant. For this first time in our
hundred year history we have developed
relationships with other companies and other
industries. And these other industries are not
just customer supplier relationships. We are
finding that many people in these industries
have very similar strategic intents. As a
company, we have identified a number of
applications areas that we would like to
concentrate on—and partner with others. I
would like to spend a brief amount time on
each one of these to give you a sense of what
we mean by it and elements of what it will take
to be successful.

Network computing, distributed computing,
client/server computing, microprocessor based
computing, however one describes it, is
fundamentally a new way of computing. There
is a very large need for clarity around
communications protocel that could link
multimedia terminals together. Again, our
heritage is linking terminals together. This is an
area established with very rigid specifications
and communications protocol for moving large
bandwidth information, whether data, image or
video, so we need rigor in terms of protocol
conversion. )

High speed global networks are going to be
essential. Today, AT&T's underlying network is
digital—a fiber network. The local access
networks in the United states and around the
world for the most part are narrow band. In the
Western world, the PTT's or local exchange
companies are narrow band, high quality, two
way. In the less developed part of the world,
information has a long way to go to travel
Cable exists in many parts of the globe, but this
is wide band, mediocre quality, one way. So
both local access providers need to travel, of
course, so that they have high speed broadband
networks that tie into an AT&T global network
environment that exists today. Many
technologies will drive this. Some of you are
involved with them, like the CAPP
technologies, ADS Cell, ISDN networks today
and full fiber deployment to the home or to the
curb.
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Scaleable processors are a major subject for
many of you here today. 1 think that every
microelectronics company is driving their
processors to be scaleable for small as well as
very large things. In terms of messaging and
wireless, we have at AT&T a processor that we
are marketing called the Hobbit. It is not a
processor for every application, but is
essentially a processor for communications
intensive environments. We are a very big user
of Intel processors, and we scale them right up
to the massive parallel computers that NCR
brings to the marketplace.

Wireless communication is a $40 billion dollar a
year market today, and is growing at almost
twenty percent a year. Signal compression and
processing is critical to this industry in order to
take full advantage of the available spectrum
that is out there. There is a growing need in the
United States for Kodak [inaudible] technology,
and we have a number of products in our
microelectronics business that have signal
compression capabilities. Low power, high
speed processors is where our Hobbit chip lies
today. Being miserly in the use of power is
very important—to get maximum horsepower
for a minimum amount of energy usage. We're
promulgating our Hobbit architecture to many
systems suppliers around the world, and you
will see them as AT&T system business based
on the Hobbit processor.

Intelligent networking and mobility
management is very essential in the wireless
world. We have an agreement with Macaw to
merge their wireless operations in AT&T's
operations. Qur aspiration is to bring wireless
networks to the reliability and service
functionality of our wired networks so that you
have a fully switched environment. There has
been much said whether our intent is to go
around the local exchange companies, but that
is not our intent. For many years to come, most
wireless will go from your cellular to the local
exchange, and then up into our wide area
network and then down, possibly through
wireless again. This gives the customer a very
tmportant value which is mobility.

Robert M. Kavner

In '94 you'll hear a lot more about messaging,
and I think there will be more and more
conferences on messaging. In our network
today, a large percentage of the calling volume
is messaging. Leaving a message on an
answering machine, leaving a message in your
office environment or leaving the message in
the network and having the network bring the
message to where you are—whether voice-mail,
e-mail, or fax. And this is going to grow
considerably. Messaging requires lots of digital
signal processing technology, particularly in
terms of compression. As more and more
information goes into a message, we will want
to compress it to send it in the most efficient
way through networks, and then decompress it
on the other side. We have a lot of technology
in that area, and high speed, low power
communications oriented ICs are critical in this
world.

Image and speech recognition also is very
important whether it's handwriting, gestures or
voice. We have a love affair with the human
voice and we see it as the ultimate user
interface into the digital world. We want to be
able to say what’s on my calendar today, or I'd
like to send this message to Bob, and have the
terminal understand. Then we can eliminate
keyboards and mice from many applications so
that the interface is our instruction set from
natural language. We and other companies are
working very hard in that area. To the extent
we can break the barriers in terms of ease-of-
use so people can use digital networks in
natural form, this market is going to grow.
Natural language may be one of the most subtle
gating agents in the entire digitaization of the
network world.

We are also putting store and forward
capability into our network. In 1994 we'll be
bringing this out in our Easy Link service where
you can send a message into the network. For
example, you could say, “tonight I'm going to
sleep early and at 5:00 am can you put the
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scores of the Phillies and Atlanta game into my
terminal?” Then you send that message into
the network and the network goes to your
service that provides you sports information
and brings it down to your terminal.
Applications will be available beginning in ‘94
that will let you send messages into the
network to the proper environment and bring it
back through the network to your intelligent
terminal.

In terms of visual communications, you saw
several applications that show when you
combine the ability to hear, and the ability to
see, it brings the applications very much to life,
and without them these applications do not
exist. If you look at visual communication
market segment today, it's small, it's under $1
billion—but it is going to be a monster business
the more we are able to bring our eyes through
networks. Obviously, it requires building out
of networks, it requires an integration
capability and there are a number of
companies, some in this room, who are working
on the skill set of providing the customer the
ability to do the integration. We need to help
whoever's next in the food chain with an
integrated solution and interoperability
standards.

Voice and audio processing is where digital
signal processing resides. There are many
different products that are needed in this area.
Echo cancellation, for example, so you can be in
crowded rooms and you can speak into a
terminal and all the surrounding sound is
eliminated—or you can hear but no one else
can. That is very important in terms of privacy.
Other application areas are encryption so that
the information comes across the network in a
secure mode and then be de-encrypted at your
terminal.

These are the major application areas that we're
working on. You can see we just gathered a

number of pieces randomly from the press
about the kind of alliances that are occurring in
industry. I do believe that it is not just us
working in the dark. I think people do
understand what's on the other side of that
explosion on Gordon’s chart, and I think some
of us are working on paths in order to get there.
But it's going to be a team sport, and many
companies will be collaborating in different
forms as this evolves.

I'll end my formal remarks here and handle any
questions that you might have.

Questions and Answers:

Question: Video conferencing is not currently
in high demand—beyond headshot pictures,
the speaking heads, right?

Mr. Kavner: What will grow the market?
Again, my view is we are on the cusp of major
change there. It wasn't too long ago that to put
in a video conferencing system you’d spend a
couple of hundred thousand dollars. Now
you're talking about $20,000. AT&T and Intel
are pushing this very hard. We'll be down a
couple of thousand dollar price points by using
a standard PC. We are connecting PCs to PBX
environments so the PC can be your terminal,
and people are getting more comfortable with
having collaboration meetings by having a
camera on their screen, and using their monitor
as a terminal. So I think dropping price points
are one issue, and the integration of technology
is another. 1 would hope that people in this
room will bring us monitors where the camera
is in the screen. I think that a lot of air travel,
car rentals and hotel stays will be affected by
people being able to accomplish some of what
we want to do by traveling. I think the 90's are
going to bring it into a very meaningful
application environment,
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Dr. Robert Johansen
Senior Research Fellow and Director
New Technologies Program
Institute for the Future (IFTF)

Mr. Norrett: Our next speaker is Dr. Robert
Johansen. He's a Senior Research Fellow and
Director of the New Technologies Program at
the Institute for the Future based in Menlo Park.

Bob has worked for more than 20 years in the
fields of telecommunications and computing.
He has focused on the business, social and
organizational effects of new systems. Dr.
Johansen’s ongoing research involves field
studies, needs assessments, expert panels and
market research in a wide variety of forms.

Dr. Johansen has a B.S. from the University of
Illinocis and a Ph.D. from Northwestern
University. Please welcome Bob Johansen.

Dr. Johansen: Good morning. I am your
change of pace for the morning. As Gene said, |
have been charged with taking you on a 35,000
foot fly-by of the organization of the future. I'm
going to take this as an opportunity to
summarize some of the things we think we
know about the organization of the present, but
also to stretch your thinking about where the
organization of the future might be going—and
thinking of it as a context for the types of
products that you all are working on.

The title of my talk is “The Organization of the
Future" but the sub-title is really the title. I'll
begin with what we know about the
organization of the future. Then I'll talk about
what we're learning—in other words what we
think we know. Finally, I will introduce the
topic that troubles me the most, what we can't
imagine. It turns out that the future that you
are creating and making technologically

possible, is creating an organizational future
which is very difficult to predict.

THE ORGANTZATION OF THE FUTURE

Wt We Know
Whar WE'Re LEarninG
WHAT WE CaN'T [Magise

ROBEXT JOHANSEN
Dmecron. New Tecnnouosies Proceasm

Insvrrove Fon THE Fumoms
1744 Savo Hut Roap
Merno Park, Cavikorms 94025
4}5-854-6322

Figure 1

I was fortunate enough when I did my
doctorate at Northwestern to be there at the
early stages of the creation of the Arpanet (now
Internet), and I know there are people in this
room who were involved in creating some of
the technology that was part of that. My role
was as a sociclogist trying to understand how
this might affect communication among people,
and what the implications of this amazing
packet switch network were for people. I can
remember at the first meeting, the RCCC in
Washington, where Arpanet was introduced. I
was on a panel with Doug Engelbart and
several others who had the crazy idea of people
communicating through computer networks.
We were talking about that notion and
exploring some of the early implications and an
impassioned young man in the back of the
room stood up and said that he thought that
electronic mail was a misuse of CPU.

1992 Dataquest Semiconductor Industry Conference



The Organization of the Future

Now, in fact, I think he had a point. When you
think back to the early days of the Arpanet, no
one really anticipated that it would be used so
heavily for electronic mail and messaging. It
was a data exchange network which became an
interpersonal exchange network.

Now to give you a sense of how we are
covering this ground at the Institute or the
Future. IFTF was founded 25 years ago as a
spinoff of Rand. It's intentionally small, there
are about 25 of us in the group. It is a non
profit group. We are very interdisciplinary—
we try to have one of each academic discipline
in the group—and we emphasize people who
do research at the borders of disciplines.

INsTiTUTE FOR THE FUTURE (IFTF)

+ Spinoff from Rand: 25 years ago
» Small (-25 people) nonprofit
+ Very interdisciplinary

* Annual 10-year business forecast (since 1977}

Figure 2

We do an annual ten-year forecast of the
business environment. The Institute of the
Future is located in Menlo Park on Sand Hill
Road in the area that's now called the Wall
Street of Silicon Valley because many of the
venture people are located there. But we are
also exactly on the San Andreas fault. This has
given us a sense of humility which many
futures groups have not had. The ten year
forecast which I am going be drawing from
today is our 16th ten year forecast. The forecast
is done in January of each year, and is the only
document in our group to which everybody on
the staff contributes. As far as we know, we're
the only futures group that's ever outlived its
forecast. One way we do that is by not
predicting the future.

IFTF FoRrecasts

+ Not predictions
+ Driving trends
* Issues

+ Wild cards

+ In search of:

—Discontinuilies
—Painful gaps

Figure 3

Although you can't predict the future you can
identify driving trends. Underlying factors like
demography, (which is quite predictable)
through economic trends, labor trends, and
national trends. And you can identify what we
call issues. To us, an issue is a threat or an
opportunity that presents a company with
choices. We spend much of our time
identifying issues.

We also look at wildcards which are low
probability events—those events that if they
should occur will have high impact. If you
think about the late 90's, there are many more
wildcards. In fact, somebody asked me just
recently, what are the big issues in the 1994 ten
year forecast? I flippantly said, there aren’t any
issues, they are all wildcards. We're in that
kind of a future, and what we try to do is look
for the discontinuities—the painful gaps such
as I'm going to give you a sense of today.

So, there are three things I promised to tell you:
what we know, what we think we know, and
what we can't imagine about the organization
of the future.

What we know is that for the foreseeable future,
we're going to be living with flatter network
style team-driven organizations. That’s pretty
much a given, there's no way around that
particular kind of organization. We saw a very
big set of trends coming together here that
involve pace of change, demography, economy,
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this is not just a recent trend from the
recession—it's actually a 25 year trend in the
U.S.

restructuring, all coming together on the social
side with a platform of technologies making
things possible which weren't possible before.

You have an organization for the 90's, which is
a team oriented organization.

Technology changes

Ia‘.'m-m

Social change

Eﬂm

raucmring

Multi-eultural
work force  §

Groupwir

Figure 4

By teams we mean small ad hoc, cross
organizational, time driven, task focused, work
groups. Everybody uses business teams now—
you might call them projects or task forces—but
they are the basic unit of measure for the
organization of the 90s. Groupware is the most
common term now used in the market place to
describe the information technology to support
this flatter, team-based network style
organization and its collaborative work groups

The organization itself looks like this. It has a
web of outsource people and includes the
traditional work place. The office buildings of
the past where we used to have departments,
used to have a clear organizational line where
the work occurred at a work place. Now we
have an emerging work space which is part
place part buildings and part virtual space,
with not just full time employees, but peopled
by this outsource web of specialty organizations
and specialty activities. If you look over the last
decade, there are a number of sectors, such as
those listed here, that are growing at a rate of at
least 4 times the growth of the labor force in the
United States. We will see massive growth in
this outsource web, and massive dependence
on it by the traditional organizations. Most of
the large companies are becoming smaller—and

“MarciNaL Work Force” Grows

Figure 5

What's happening is the web of outsourcing
companies are turbo-charging the current
organization, and providing the actual work
space, which is mixing with the traditional
work place. Now this a sure thing—as sure as
anything you can say about organizational
change. My colleague Andrea Saveri looked
back at 1970 Bureau of Labor statistics and
found a set of things that were described as part
time work, multiple job, self employed—that
kind of thing—and it was a relatively small
proportion of the work force. In fact, many of
the current categories of work that we have
now weren't even listed in 1970. By the year
2000 we expect these categories will approach
one-half of the total work force. Where
traditionally people were employed for a
career, and if you performed well you would
continue to rise through an organization and
spend your whole career there—now there are
very few companies in the U.S. or world-wide
that can make that promise and actually keep it.
In fact, what we have now is a mix of new work
arrangements—some temporary, some part
time, some permanent—but quite different
from what we had in the past.

What did all the middle managers who are
changing roles or leaving companies in the
wave of downsizing or rightsizing do? They
used to provide organizational memory—a
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sense of control. They also facilitated work
processes. They were a conduit for
communications up and down the hierarchy.
They weren't particularly good at
communicating horizontally unless they
happened to carpool, play golf, or bowl with
someone which might facilitate cross
organizational communication. Middle
managers worked up and down. They took
care of coordination and did the people stuff—
they were the ones who did worry about career
tracks and paths and whether people were
doing well. And, of course, they knew how to
work the system, even if it meant bending the
rules a bit.

Cusomere

Consamers

Dizendniines

XL

Remeee worker

Figure 6

WHAT MIDDLE MANAGERS USED To Do
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Figure7

We know that in the organization of the future
these functions are disappearing because of the
changing nature of the labor force. You now
have fewer managers, managing more people

who have more diversity and less commitment
to the organization—which also happen to be
more scattered geographically.

Now to a social scientist, that is an equation
that doesn't play. You cannot have fewer
managers managing more people, with more
diversity and less commitment. It just doesn't
work. So what we need are new forms of
corporate loyalty, new forms of glue to hold
these organizations together—and this is the list
from which the needs for your technology of
the future will grow.

I remember Gordon Moore saying almost 20
years ago, that user needs are "ex post facto
observable,” which I thought was a marvelous
phrase. As you think out in the future, this is
even more true because user needs growing out
of these kinds of functions are very difficult to
predict.

Let me move on then to what we think we
know—and that is that we're in an emerging
global world. We think we're learning to work
in a global market place, to work cross
culturally. One of our projects over the last
year was to study high performance global
teams and global organizations at many of the
best companies in the world, and to try to pull
out rules of thumb about cross cultural work.

What we've found is that we think we know
how to work globally, but on a day-to-day
level, it's much harder than Business Week or
Fortune makes it look. In fact, there are many
problems working at the cross cultural global
level-—we think we know how to do this, but
we really are just learning how to make it work.

We developed this map in our book, Leading
Business Teams (Addison-Wesly). and it says there
are options for working in the distance, and
they roughly break out this way. You have
same time-same place, which is the face-to-face
meeting—we now see various kinds of
technology developing to support this kind of
meeting. At the other extreme you've got
different times-different places—the
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asynchronous media if you will. We have E-
mail, voice mail, and technologies like Lotus
Notes—the infrastructure for asynchronous
communication.

INTERCULTURAL LEARNING MODEL

Interpret
options

Figure 8

Opver here you have same time-different place—
video conferences, video at the desk, conference
calling—those sorts of things. Then you have
same place-different times which could be a
team room, an international trader’s room
following markets, and the like. Now this is the
central access of today's information technology
where you want the flexibility of the different
time-different place, with the familiarity of the
same time-same place. What you really want,
though, is any time-any place—the ability to be
mobile, to go anywhere and to respond at any
time. Of course there are different visions
about this. One of my colleagues Paul Saffo
likes to say that happiness is the any time-any
place office—and hell is the every time-every
place office. We're on the cusp of that kind of
change now, learning what this means. We
know that video conferencing technology has
taken off—there are now 10,000 two-way video
rooms in North America—it’s taken roughly 20
years to be an overnight success, but it is
occurring.  With no marketing, audio
conferencing still grows at a rate of 20 to 30%
per year. That's very healthy and suggests a
platform to build on, but we really don't know
yet which medium is good for what.

Dr. Robert Johansen

We also know there are intense human dramas
that are played out through these media, and
we're only beginning to understand them. This
map comes from our research that looked at
cross cultural teams where we found there is a
tendency for teams to go through this kind of
cycle. At the beginning, they anticipate
similarity—that the engineer from Japan will
think in the same way as the engineer from
Silicon Valley—and are shocked when they
realize that even though engineering is a
common culture for them, there are differences
in assumptions.

If an opening to the culture doesn't occur then
there's a spinoff here, toward the bottom of the
V. If you don't believe this occurs, just look at
the number of expatriate communities in
foreign cities around the world where
Americans cluster with each other because they
can't fit in with the culture in which they are
working. Still, if everything works, there can be
a pursuit of learning, a transcending of
boundaries, and an appreciation of diversity.
The theory is that this just doesn't happen
once—it is an ongoing cycle—complex, messy
and involving some very real differences in the
cultures of how people work.

If you combine this with the process of
choosing which medium to use in cross-
cultured work, our sense is that you just can't
predict how it will play out. Most people
assume that the more bandwidth and the richer
bandwidth the better, and the closer we can
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come to face-to-face the better. This assumption
is not necessarily true. For example, there is
research from England on the detection of lying
by audio only versus video, and audic-video
versus face-to-face. 'What this research
concluded was that it's easier to detect lying
over audio only, than it is over audio-video or
face-to-face. This suggests that people who are
good at lying, also tend to be good visually. It
also suggests as we create this multi-media
world, we will have a more complex sense of
which medium is good for what, and that face-
to-face is not necessarily the ultimate in human
communication—it's just one in a series of
options.

Finally, let me conclude by talking about what
we can't imagine. This was sparked by our
study on global work and global cross cultural
teams. It was also sparked by another book I'm
working  ..gnt now with a novelist about life
after layoffs where we’re going out and
collecting stories of people working in
companies after re-engineering.

What is life like after re-engineering for the
people who are left, the people who have been
spanned and layered? What is life like in that
emerging organization of the future after the
middle managers are gone? We're just
beginning this exploration and starting to get a
sense of what this organizational corporate life
that occurs partially in virtual space and
partially in physical office buildings, will be
like. Our conclusion at this point is that it will
be very different from what we know today in
ways that are very difficult to predict.

Let me give you a sense of how this plays out.
Our study looked across a range of different
types of diversity, and we found more
differences among the culture of different
functional areas than we expected. For
example, in many cases there were more
differences between engineers and advertising
people than there were between Americans and
Japanese.
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There are, of course, ethnic diversity issues.
And, although most of us don't like to think
about it, there are intense spiritual diversity
issues still very much alive on the planet. As
we were writing our book about cross-cultural
collaboration, we realized that even as we were
writing, there were 50 places on the planet.
where cross cultural killing was occurring—all
because of tensions regarding spiritual
diversity.

We also looked at the distance dimension and
how it is growing. We have local distance,
within a certain area or a campus. Then we
have domestic differences within a country, and
if you're a country like the U.S. you see intense
diversity within our borders. Then there are
regional differences—we studied the NAFTA
countries in particular. We did field research in
Mexico and Canada and also looked extensively
at the European Economic Community.
Finally, we looked at the classic global teams.

As we went down the spectrum, we realized
there is another element of distance that is a
dotted line, at best, in relationship to
conventional concepts of distance—the shift
from the conventional work place to the virtual
work space, to the any time-any place concept.
The word that has of stuck to the wall to
describe this, is the word "cyberspace,” which
William Gibson coined in 1984. Cyberspace is
defined by Gibson as a shared consensual
hallucination made possible by electronic
network interconnection.
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What we noticed as we looked across the range
of these companies working in this range of
diversity, and in this range of distance, was that
if you looked at the extremes you ran into some
fairly strange behavior which we've started
labeling the Daemonic zone. For those of you
who are familiar with Greek mythology, this
goes back to the Daemon who was the son of
Zeus, the source of spiritual energy—and not
necessarily evil energy, it could be good or evil.
That is what we're seeing at this intersection
where you have the creation of electronic
communities of people with the potential to
form types of organizations that never existed
before. One of the hottest words in Silicon
Valley is the word community, and companies
exploring how to use networks to develop
community, a telecommunity, if you will.

On the other hand, there is potential for strange
behavior coming out of all this that has been
characterized in the cyberspace or cyberpunk
literature as edge surfing—a different kind of
behavior pattern than what you've been used to
with corporate e-mail. If you look at the data
about labor force trends that I mentioned to you
earlier—where more people are laid off and
stretched in more ways than they've ever been
stretched before—you have the potential for a
very disgruntled, very impatient sort of work
force. Combine these factors with a very
difficult to control electronic environment of
cyberspace, and you have the making of intense
social organizational dramas over the next
decade.

Leisure
COmMmMURITY

Figure 11
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Now we think all of this boils down to a quest
for continuity. If you think about the linkage of
work communities, and here you can see a
whole class of technologies coming about to
provide continuity in the work environment,
called workflow systems. We've tracked 45
different products doing that in today's market
place. Combine that with the any time-any
place notion of the leisure community—then
bring in a couple of perspectives such as how
does your self concept relate to your notion of
continuity, your notion of balance, your notion
of being able to make sense out of a very
difficult organizational environment? And
finally, what's real, what do you define as real?
These elements were stimulated by some work
that I did in Japan where these four elements
are much more integrated than they are here.
That the concept of the self is more closely tied
to the work community, to the leisure
community, and that the view of reality is
overlaid directly with the corporate view.

Now we won’t have a situation like Japan here,
but the notion of continuity will be very much
with us. If you think about the organizational
climate of the present and the near future, the
word chaos comes to mind. But, the potential
for technology such as that all of you are
working with, is for us to add to the chaos a
significant element of human choice, and a
significant element of balance, and a significant
element of trying to bring together disparate
activities and bring them back to humanize the
organization of the future.

If I had to end with one vision of user needs for
you all to think about, it's how can the
technologies which you all are working on be
brought together to provide a sense of
continuity?

Now, I'd like to open it to questions. What I've
tried to do is to summarize where I think we
are and what we know, which is that we will be
living with a flatter network style, team-based
organization and a very different notion of the
work force—that much is a given. In terms of
what we think we know, even though we're
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learning how to use information technologies
globally, there are still some very real
unanswered questions about how that will play
out. Then finally, what we can't imagine—but
we really have to—is what will life be like in
this virtual organization that our technologies
are allowing us to create?

Thank you.
Questions and Answers:

Question: Could you elaborate on the effects
on our social system as wireless technologies
intrude on private time—will there be a
backlash against the new technology?

Dr. Johansen: I don't know of any major
company in the United States that has a human
resources policy that deals with the use of any
time-any place technology, or the use of
systems from home, or participation in global
teams. We're drifting into a notion which is
more accurately defined as over-work at home,
than as work at home. I think that's a big
sleeper social issue, we have to think through
what the guidelines are for appropriate work at
home and on the road. Also, what are the
rights of the employee and the rights of the
company? 1 don’t think there is a way to
legislate behavior in that sense, but we have to
start thinking about it. Unfortunately, most of
the human resource organizations in major
companies in the U.S. have very little power,
and very little vision to do any thing about it
even if they had the power. So we're not in a
position to have this coming about very
quickly. There is a group set up on work family
issues called the Family Work Institute and the
Conference Board is doing some work on this
topic. They're doing the best work I've seen on
that issue, but I think there will definitely be
very big issues around all of that, and most
American companies haven't yet begun to think
about them.

Question: I spent about five years at Apple
which was an interesting company because
they have E-mail for everybody and a bulietin

board system where you can post things. I saw
human resources policies change based on
discussions that went on there, for example—
they cut out water in order to cut costs—and
people were so angry about it so they brought
the water back. And even changes like profit
sharing, where people wanted to have an
impact on policy. I'm wondering, will electronic
communication serve the same role as unionism
did?

Dr. Johansen: It will be different from
unionism, but there will be some similarities.
The work I mentioned to you about
communities and community building has
raised many of the same issues that came up in
the US. in the early days of the union
movement, or in the 60's with ideas such as
what social change author Sol Alinsky, for
example, wrote about in a book called "Rules
for Radicals” on community building and com-
munity change. Those principles still have a
relevance, will be discussed and will play out—
but they'll play out very differently in
cyberspace than they played out on the South
Side of Chicago. So although they'll be
different, there will be similarities and it is
important to go to school on the experience of
different kinds of social change activities that
occurred earlier. One of the dangers, I think, is
that in many cases the engineers that design
cyberspace didn't live through, and so are not
prepared to deal with, organizational issues or
organizational change issues—so they are
susceptible to remaking some old mistakes.

Question: Regarding the globalization of work
force teams—what are the regional barometers
of success for the globalization of the work
force? What does all this mean to the global
semiconductor companies?

Dr. Johansen: I think the semiconductor
industry has the advantage of being of having a
common work culture which many of you
share by your academic background and your
technical training, and that is a real strength.
The downside of it is that you're clearly a global
industry, and it's often difficult for engineers to
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accept that there are some of these fuzzy cross
cultural issues that get in the way of good clean
engineering work. So, one likely issue is that
you will find some parts of the country, or the
world, more able to respond to cross cultural
issues and more sensitive to those kinds of
differences, and some cultures which will tend
to be more rigid and therefore will have a more
difficult time.

In general, we found that factors such as a
multiple cultural background as you grow up,
and multiple language backgrounds were

Dr. Robert Johansen

extremely helpful, but you can't learn all the
languages and cultures. So what you need is
sensitivity to the sorts of cross-cultural issues
that can come up in an engineering context.
Most of the semiconductor companies that
we've looked at in this context—and there were
quite a few—had internal cross-cultural
training efforts already underway.

Thank you very much.
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Internetworking:
Growth, Challenges, and Opportunities

John Chambers
Senior Vice President
Cisco Systems, Inc.

Mr Norrett: Our last speaker this moming will
cover networking from a different perspective.
We had AT&T talk about their networking
plans, bringing people together visually and
audibly and about the social issues of this
technology. Next we have John T. Chambers,
Senior Vice President of Cisco Systems.

Mr. Chambers joined Cisco in January of '91
after eight years at Wang Laboratories—the last
two as Senior Vice President of U.S. Operations.
He was previously Senior Vice President of
Wang's America-Asia-Pacific operation and
before that Vice President of the firm's Central
Region in the United States. Prior to joining
Wang, Mr. Chambers spent six years at IBM.
He has an MBA degree from Indiana
University, and a law degree and two other
undergraduate degrees from the University of
West Virginia.
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John will try to help us understand what's
going on in the world of internetworking and
how this new, very fast growing industry will
present large opportunities for the people who
supply to that market. Please welcome John
Chambers.

Internetworking: Technology Merging

Mr Chambers: If you look at the challenges in
front of us in internetworking, it has many of
the same challenges that the computer industry
saw during the 60's, 70's, and the 80's. There
were opportunities for growth, and
opportunities for challenges as well during that
time period. I wish I could tell you that when
we started out as a company seven years ago,
we clearly understood what role
internetworking would play in terms of the
strategic importance the technology would play
in the computer industry and information
processing industry. Very candidly, we did
not. We started out like many companies here
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in the valley—we wanted to grow and expand
as fast as we could so we could survive.

Internetworking Business Drivers

& N,
Internetworking

Competitive Advantage

Figure 3

After a period of time, however, a number of
our customers shared with us that Cisco had
moved from being a tactical vendor whose
products tied together various workgroups in
their organizations-to a strategic vendor. From
a strategic vendor perspective, our customers
were saying they would make us one of the
two-to-five key vendors in their company in
terms of how they went about planning their
information processing strategy.

That took us by surprise. One of the companies
articulating this change in status was Philip
Morris. They said, "we made a tactical decision
in one division of Kraft. Now, all of the
sudden, we're networking the world and when
we plan our future we're going to plan it with
internetworking being one of the key
component parts."” Ford Motor Company said it
the same way. They have five key strategic
partners: IBM, DEC, AT&T, Cisco and
SynOptics.

EDS, another major company who traditionally
does not form close working relationships in
their strategic business unit—the networking
group—has only one major partner in the
networking arena—Cisco. | would like to say
that all of the Fortune 100 companies have
made that same decision, but only about half of
them have.

John Chambers

In terms of growth, the industry started first
here in North America. This was followed,
almost literally, one year later in Europe, and
then one to two years later in the Asia-Pacific
area. But what actually occurred during this
time was that the seeds for our growth, started
in the information processing industry. In the
60's and 70's the action, and the profits, were in
mainframes, where the vendors who had the
best products could gain the majority of the
market share. During the 70's and early 80's it
was mini-computers that really drove the
industry. Then, in the 80's and early 90's, it was
PCs and LANs. What we're finding now is that
it is internetworking—tying all those networks
together—that is driving corporate productivity
and information processing.

R

" Internetworking:
Growth,

Challenges and
Opportunities

Figure 4

Over 70 of the Fortune 100 companies have
made a decision to purchase Cisco technology,
but probably 90 to 95 percent of those 70
companies have made decisions with the key
strategic vendors in mind. When you talk
about the network and how important it is to a
company like Hewlett-Packard, you're talking
about one of the largest data networks in the
world. They have over 90,000 end nodes
attached, and that doesn't count their access
points. They have over 1,200 subnets, and six
terrabytes of information pass through their
network on a monthly basis. So we are finding
that companies are becoming increasingly
dependent upon the network for future success.
The people at Hewlett-Packard said to us, "very
often we cannot move to the new generation of
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workstations we want, or bring on the new
applications for those workstations until we
remove the barrier that the network presents to
us today." So the internetwork is both the
strategic advantage and the challenge in many
of our customer environments.

If you talk about the business drivers that are
pushing internetworking, there is a flattening of
organization structures worldwide. Almost
any type of account that we call on worldwide
is trying to get fewer and fewer layers in their
organization, expand the span of control, and
eliminate the middle level of management more
quickly because of the combination of
computers and internetworking. In short, they
have set up a truly paperless system. At a large
aerospace manufacturer, for example, not only
does internetworking allow workgroups to
communicate across their networks, it let's them
cut the plane up into sections and form teams
from various engineering, manufacturing, sales
and finance groups to work on various sections.
You see many organizational structures change
in this kind of scenario, and in order to change
you have to share information.

Other examples. Take a large pharmaceutical
company who has people around the world,
but wants to find a way to tie them together
and get them to work together effectively. The
bank that used to process a loan in 24 days and
now does it in one day, cutting their bad loan
loss ratio in half. The large automotive
company who used to have a separate network
for every single key division within their
company, and now ties these networks together
into one single group. Or a large conglomerate
who manages its cash from a central location
worldwide for over 50 different divisions.
These are the business forces that are driving
the technology and social changes today.

When you look at who are going to be the key
players in the internetworking industry in the
future, there are three primary considerations:
product leadership, customer satisfaction, and
strategic partnerships.

In terms of marketing positioning, there are a
large number of players coming into the
industry. Market share depends upon how you
measure it-by number of routers or by dollars
of revenue. This slide gives you a snapshot of
how the industry used to be separated in the
area of high-end systems, mid-level systems,
and low-end systems in the North American
market.

A 92 Market Share of Routers Shipped
. to the United States
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Figure 5

However, we're finding the market is changing
as more and more vendors get into this arena.
Going back three years, there were four or five
players who were really focused in this market.
Today there are probably 50 to 60 players, and
you'll see companies on that chart constantly
change. But you also see a growth rate that has
been 10 fold in the last three years (and the
profits that went along with the growth) —
hence all the interest in this arena.

One of the challenges we jointly face is
anticipating what the growth rate is going to be
in the future. Dataquest has been one of the
more accurate forecasters of this, although
they're still on the conservative side. The
challenge that we face is that if you look at
these numbers you see the market growing
about 50% in '93, 32% in '94, 23% in '95, and
12% in '96. We have a goal to grow our
productivity by 10% per year. So anticipating
the accuracy of this trend and whether it will be
as abrupt as the main industry analysts
anticipate is the key challenge for us. We
generally forecast 8% to 12% growth per
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quarter and we react after that. But candidly,
that's the same projection we had for last year
and the year before when our markets grew at
90%, and the year before that when it grew at
79%.

- Worldwide Router Market
End-User Revenue ($M}

1992 1993 1994 1995 1996 1997

#il 1393

Figure 6
What is driving the industry growth is the
requirement to share information among
various groups, and we've seen this
requirement across all industries. It used to
take us four years to install a hundred routers
to connect 10,000 workstations. We now
routinely install a hundred routers in a month.
It took us six years to build our first thousand-
router network (typical thousand-router
networks will often connect up to 100,000 to
200,000 individual workstations). Now we're
seeing an explosion in this area. To the best of
our knowledge there are only 250 or so
hundred-router-plus networks in the world,
and there are only two thousand-router
networks in the world. Again, this is primarily
a phenomenon of Fortune 100-type companies
on a worldwide basis. There are 50 situations
we're looking at the could be over a thousand
routers. Once you remove networks as the
bottleneck in the ability to transfer information
and get the response time that IBM SNA
networks require, the implications for the
workstation market are dramatic.

John Chambers

Industry Directions
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Figure 7

But support is a key factor for success here.
Everyone says that, but when the network
functions as the computer, and when a large
aerospace firm, for example, runs all their
manufacturing plants off of a network and
there is no paper backup, and when that
network goes down because of a quality issue
that involves us or one of our partners, support
is very important. Recognizing this, we've
increased our support in the last two years by a
factor of 10.
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Figure 8

Since we started working with Ford, we've had
about 13 or 14 problems, half theirs and half
ours. At one point for a period of about 45
days, Cisco and Ford put over a hundred
people on that account who went through a
new network design and educated employees.
Once you established an account as a partner,
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you are a key determining factor in their ability
to continue to grow with you or not.

y “Cisco’s Future Opportunities
&% and Competition”

Backbone |
Core

Figure 9

I'd like to talk briefly about the market
components, or market segments, in the core, or
backbone segment of what you call the wide
area network. Networking together the various
components in a distributed processing
environment produces a requirement for more
processors of various performance capabilities.
It also requires programming, additional
memory, and large bus structures.

Internetworking Component
Technology Trends
Core

* Reserililes distribuied processing envii !
- More processors, more variely
- Heavy memory requirements
- VLSI
- Large bus structures

Figure 10

The access market for smaller internetworking
systems is probably the fastest growing area.
The access marketplace is growing at least
100%, and possibly as fast as 200% per year. It's
also the area where, unlike the core or
backbone, your key decision criteria are
performance, functionality, total cost of

ownership, and support. You're seeing a lot of
vendors enter into this arena. Here you need
medium performance processors, but at a very
low cost.

Internetworking Component
- Technology Trends
Access

> Similar to PC market at iower volume
High integration with significant I/0
Medium performance/low-cost proces:
Standard/high-density memaory devices
(no hard disks)

Figure 11

The workgroup area, where you tie together a
whole building floor by floor, is probably the
area where you're seeing the most overlap of
technologies, and is the most challenging for us,
our partners and our competitors. What you're
seeing is routing functionality becoming very
tightly tied to hubbing functionality as well as
becoming very tightly tied to LAN and wide
area switching functionality. Both from a fast
ethernet and from an ATM perspective.

Internetworking Component
~ Technology Trends
Workaroup

» Classical workstation - class technology
- - Higli-performance processars
i ~ Heavy memory requirements
- Configurable /0
Large, custom ASICS (a la workstations;
Low-cost power systems, packaging
Limited storage requirements

Figure 12

Finally, there's the IBM SNA arena. Two years
ago there were very active discussions with our
large customers of whether to overlay an SNA
network with a TCP/IP network as well as
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other types of networks. Then the answer was
"absolutely not." Today, you have to do it. But
the key is how do you keep your same
application response time on that network and
assure that the SNA side of the house gets the
same level of service they did before you
combined the networks. This one is more of the
typical applications—much more a software
than a hardware challenge in terms of its
development.

i Internetworking Component
=% Technology Trends
~“ SNA
& * Highest requirement in core and workgio-

_ - Processor and memory intensive
P Possible dedicated SNA processor (fut .

Figure 13

So if you were to overview internetworking
technology, it's following many of the classical
computer marketing trends. It's different from
PCs, however, in that it is a dedicated
application. But we are literally seeing an
explosion in the cable and wireless area. One of
the challenges we face is determining who the
key players are in this area and what role we
can play within that environment. However,
we also believe that homes will be networked
very shortly. In the United States, and also in
many countries worldwide, there are a number
of tests occurring in the consumer information
network arena, and the players in this arena are
very key.

We started off originally with a commodity
strategy. We really looked at DRAM and flash
and EPROMs etc., and we lined ourselves up
with one to three vendors who we considered
best in class, either from a processor or
technology perspective. However, as we got a
little bit smarter, we realized there were some
tremendous advantages that could be had from

John Chambers

partnering, and we began sharing information
and with our key suppliers on a quarterly
basis—going back and forth with a report card
type of structure, looking at things like what
levels of service/response are we achieving and
how well are we anticipating component
pricing trends.

B, [nternetworking Technology
¥ Overview/Futures
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Figure 14

What we're doing right now is attempting to
expand the concept of the virtual factory to
where we all understand the advantages of
concurrent engineering and manufacturing
working together, while simultaneously
sharing the information from a demand pool
and sharing common systems with our key
suppliers. The minute demand is put on us,
our suppliers know.

P Evolution of Supplier Development

+ Commodity strategy

* Performance evaluation

» Extended factory integration
» Mutual strategic leverage

Figure 15

And finally, as we complete this concept,
assuming that we do it reasonably well, we'll
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begin to look at how we truly take the core
competency of our key supplier partners, and
our routing competency, and how can we
combine that to form joint competitive
advantage? That absolutely will happen in the
next two years.

One of our mutual challenges is how do we
focus on that concept of concurrent engineering
and manufacturing. We're really an assembly
shop, so how do we make our key suppliers
truly part of our own organization? Do we
share information openly and quickly between
the organizations to take advantage of the core
competencies of both functional groups?

i Mutual Challenges

- Concurrent supply chain engineering

+ Flexibility

- Solutions to technology challenge

» Insistence from the supply chain on making
us competitive

Figure 16

Flexibility is key to us. I'd like to tell you that I
can forecast this industry looking out one to
two to three years, but our forecasts from our
sales organization does a good job 120 days out,
and after that their forecasts are terrible. Even
tougher is the mix. Our forecasts within the 120
days is plus or minus 5% to 10%, but the mix
between use of an old technology, high-end,
mid-level, and low-end systems, and the
various component parts, varies as much as
30% to 50%. Yet what our joint customers
expect from us is very quick delivery. Our lead
times have been cut to 35% of what they were
just a year and a half ago. And within the next
year or two, you'll probably be on a one-week
time basis for most of the products in this
industry.

In the remote access market for small
internetworking systems we anticipate the
prices dropping between 15% and 30% per year
because of the price sensitivity of this market
segment. At the high-end, price protection of
existing products is key. That means the high-
end customers will pay a much heavier
premium for support.

We also tend to be a company that’s very direct,
and we like to select partners and customers
who are also direct to help influence us. We
meet three times a year with a subset of our
customers who have the reputation for being
both technologically advanced, but also having
the image of being the most direct with the
vendor. And we listen to them for 12 hours
about where they see the industry going, and
what suggestions do they have for new
products and solutions that we can offer them.

So partnering of many kinds is key. Those
companies that don't understand how to
partner will be left behind, regardless of their
size. We've done well in some partnerships,
and candidly we've really messed up some
other. But if I were to say what are the common
ingredients in a strategic partnership that really
works it is that you must define a win/win
situation up front that is also a win/win deal
further out as well. It works best also where
there's a common vision of where the industry's
going and the role that each partner plays
within that.

Third, as corny as it sounds, it's the chemistry.
It's how the two companies inter-relate in the
exchange of information. Our attitude is that if
we can't be number one in an area, we will
partner to do it. That's true, not only from a
supplier perspective, but from a hub
perspective, where the hub vendors represents
60% of the market. It's also absolutely true
from a telco perspective. In this industry,
pariners are going to play a key role, not only in
product requirements and utilization of the
products, but also in the retail and systems
integration side of the house.
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You find a similar approach here with about
half of the companies on that list who made a
strategic vendor decision. The other half have
made a tactical decision that they may not be
able to maintain. But if you look where the
industry's going there are many combinations.
Telco's, BT with MCI, for example. With
switch vendors, Alcatel with Sprint. Also, there
are mobile phones, with AT&T and McCaw, the
US West/Time Warner combinations, and
more. All these will have major networking
implications and workstation implications in
terms of distribution.

As you expect, the barriers to entry in this
industry are getting higher and higher, both for
new companies coming in and for established
companies coming over. This is why I think
you will see fewer and fewer key players that
will play across the whole gamut of these four
market segments. You'll find companies
getting more and more into niches, and some
consolidations will take place.

Perhaps the toughest change, however, is that
of building a culture that adapts to change very
quickly when you're already successful. That's
something that many companies in the industry
have not done well before and ,candidly, we're
struggling as we go along.

One point you can make about technology is
that as an industry moves from a tactical
purchasing decision to a strategic decision, you
often see a few key players growing very
rapidly and the other players growing below
the industry average. I think that's absolutely
going to occur in this industry, and you began
to see some of the movement along that line in
the events of the last two quarters.

In terms of growth worldwide, the market
almost invariably starts here in the United
States—almost inevitably first in universities
and then in manufacturing. The same thing is
true in Europe and in the developed countries.
Europe tends to lead Asia-Pacific by one to two
years, where we are focused on the Japanese
market place. I think most of us know that their

John Chambers

spending on information technology is one-half
of what is spent in the U.S., and yet many of us
have not been very good in the past at getting
that same market share there. So, we're
separating it into a separate theater of focus.
Latin America is also booming. It's our fastest
growing arena at the present time, along with

Japan.

Figure 17
In Europe, we've not seen the slowdown that
other companies have, but with unemployment
in so many of the countries well above 10%,
nothing comes easy. The large deals tend to

hold us in, in terms of our growth, and that is
how we see the market on a worldwide basis.
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Figure 18

Productivity is key, and we think it means
survival in the industry. Our gross margins are
good—about 5 to 8 points better than our
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competition. What accounts for our profitability
is this productivity number, which is simply the
revenue divided by the average number of
employees over a period of one year.

» Challenges

+ Managing growth
Becduct transition and mix
- Tampetition. .price pressures
< iiullipie ehannels
- New technology
- Management of large networks
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Figure 19

In summary, probably the biggest challenge we
face in this industry, and it's true of all of the
internetworking vendors, is just managing the
growth. How do you tell people who have been
very successful that they must change, and
change rapidly or get left behind. We're on our
third generation of management at Cisco—
many people don't realize that. We've changed
most of our key managers three times, we've
gone through the founder scenario, the tight
central management scenario, and the
decentralized management type of approach.
And getting people to adapt to change, even
though we've been successful, is tough.

In terms of product transitions—the nice thing
about being a strategic vendor is you're very
often tightly locked into the account. The tough
thing is then they want you to share your
product plans for the next two to three years.
When you make a product transition you can
freeze the market for a period of time, and we
haven't had to face that before. Getting that mix
right both for us and our suppliers has been
key, because competition is coming at us from
every direction.

There are a lot of price pressures, particularly
on the low-end. I think all of us understand the
implications of multiple channels. New

technology, for example. What role will ATM,
ISDN and other technologies play in
internetworking? They will probably play
together. How do you stay customer driven?
That's what got us where we are, so how do
you keep that mentality as an organization?

S0 those are the challenges that I see in this
industry. If there are any questions at this time,
let me address them.

Questions and Answers:

Questions: As a responsible industry leader,
how do you plan on growing the industry
through strategic alliances and joint
development?

Mr Chambers: I would like to tell you that the
reason we made the decision on strategic
alliances and the partnering is because we're
good corporate citizens. It wasn't. We did it
because we think it is survival in this industry.
We're going to really separate these four market
segments into components where we can do
part of them ourselves. We will use joint
development for other parts, and we will
acquire product lines, even from some fairly
large players, to move through our channels. It
is in our best interest to make the network not
be the bottleneck for other computer technology
component parts.

Question: The second question is, do you
foresee routers used outside the traditional
corporate environment?

Mr. Chambers: Absolutely, yes. If you look at
where most of our business comes from it is in
the largest 100 corporations or universities or
telcos.

But, s0 we see the market moving into second-
tier companies, and to the home market very
quickly. We're trying to figure out a
constructive way to leverage our competitive
advantages into that new market, and looking
at how that's going to come about from both a
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mobile perspective and, candidly, from a telco
and cable perspective.

Question: Why do we not see disk drives in the
internetwork technology component part?

Mr Chambers: We think they will go on the
computers. Remember that we're coming from
a single application perspective—we primarily
do packet switching-—so we put most of our
stuff in memory. I think you will see the data
and the disk drives put on a number of various
devices throughout the network—-they just
would not reside at the router level. Most of
our customers have told us they wanted a

John Chambers

dedicated application set at the router level. It's
too strategic to their future to put other
applications on it, or combine it with other
functions such as PC functions, file server
functions, or even mainframe functions.

Thank you very much.
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The Promise of Pictures...
Is Productivity

Richard M. Beyer

President, Communications and Computing Group
National Semiconductor

Mr. Norrett: The next speaker is Rich Beyer,
President of National Semiconductors Commu-
nications and Computing Group. It's my
pleasure to have Rich here to talk to us this
aftemoon.

The Communications and Computing Group is
composed of the Ethernet Division, the Wide
Area Networks Division, the Advanced
Networks Division, and the Embedded Control
Division. Mr. Beyer brings to National his
considerable general managerial experience
and international marketing acumen in
telecommunications and computer applications.
Prior to joining National Semiconductor, Rich
held executive management positions at
Rockwell International, Alcatel, ITT Business
Communications, Burroughs Corporation, and
was a management consultant with Booz, Allen
& Hamilton in New York.

Mr. Beyer holds a B.S. and M.S. degrees from
Georgetown University, and an M.B.A. degree
in marketing and intemational business from
Columbia University. Please welcome Rich
Beyer.

Mr. Beyer: Good afternoon, everybody.
Abraham Lincoln said “we must not promise
what we ought not, less we be called on to
perform what we cannot,” over a hundred
years ago—it may be even more pertinent
today. Recent history gives us no lack of
promises not kept. Solar energy, battery
powered automobiles, quality television, you
can think of many yourself.

“We must not promise what we
ought not, lest we be called on
to perform what we cannot.”
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Figure 1

Politicians of course have raised the promises
not kept to an art form. Some suggest even
Lincoln might alter his behavior and his vision
if he were alive today, but he was an amateur
compared to modern politicians. Remember
George Bush's "read my lips and no new taxes,”
remember Bill Clinton's promises before the
election?

Promises. . .Promises

Figure 2
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If history has taught us anything, it is that we
should not promise what we cannot deliver. So
what does this have to do with the topic of my
presentation today? Video conferencing on the
desktop—the video phone.

The Promise of Pictures

— 2

Figure 3

Every since Alexander Graham Bell patented
the telephone in 1876, it has been our
technological dream to see, as well as hear, the
people that we talk to.

Alexander Graham Bell

Figure 4

I think Bob Kavner from AT&T spoke to that
issue this momning. Today, there are about 400
million telephones worldwide with 155 million
of them in the United States alone.

Richard M. Beyer

400 Million Telephones Worldwide
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Figure 5

We Americans make more than 800 million
phone calls every day—but so far, at least in the
mass market, promises but no pictures.

800 Million Calls per Day

Figure 6

"But wait!" you say. "The video phone exists."
It's true it does exist—and it is a far cry from the
one that AT&T introduced when I was a high
school student in New York City at the New
York's Worlds Fair in 1964. According to
AT&T, today the video phone model 2500 has
sold tens of thousands. Sure, the price is
relatively high, more than $1,000, and you
really have to have more than one of them to be
able to effectively use them. And the quality of
the image isn't particularly good at this point,
and it only works on analog lines so the
majority of businesses are not able to take
advantage of the technology—but it's an
ambitious product and it does exist.
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Figure 7

But I maintain the promise of video phones, the
promise to change our lives is still not kept—
but just wait.

The Promise of Pictures
is Productivity
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Figure 8

The promise of pictures is rooted in the promise
of an explosion of business and personal
productivity that could dwarf many of the
trends that have come before. As we all know,
there is a technology operating that does let us
see the person that we're talking to, that does
save time and increase productivity.

Figure 9

The technology of video conferencing in
specialized video conference rooms has been
around more than ten years. Since 1988, the
hardware cost of equipping such a dedicated
video conference room has gone from over
$250,000 to about $25,000, and the price of
transporting a call has also dropped
dramatically. The tariff on a San Francisco to
New York call has dropped from about $300 an
hour to only $30 an hour today.

Video Conferencing Room

Figure 10
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Business Travel Saved by Videoconferencing
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Figure 12

At National, we have dedicated video
conferencing rooms in California, in Utah,
Texas, Maine, Maryland, Scotland, England,
Germany, Singapore, Hong Kong and Japan.
And in spite of the expense, which is billed of
course to the using departments, these rooms
are very popular. You must reserve a room at
least several weeks in advance and you run the
risk, unfortunately, of being bumped if an
organization that has a higher priority has a
need to use the room. Our company is not
alone in this respect. Our research tells us that
many companies are in fact using video
conferencing today. But I'll bet more of you in
this room have taken business trips in the last
six months than have used video conferencing
rooms—I'll also bet this is going to change
significantly.

Figure 13

A New Hampshire consultant, Emest Thorvi
[phonetic] has predicted that video con-
ferencing will in fact eliminate one in four
business trips by the year 2010. He further
predicts that it will eliminate one in three by the
year 2020.

While some people feel that this notion is a bit
far fetched, and rest assured the airline
companies and other travel oriented businesses
are praying he's wrong, most everyone agrees
that video conferencing will have a major
impact on the way that we conduct business.

Video Conferencing on the Desktop
_—_— . e

* Local transport infrastructure

60% by 1994
= Wide area transport: 65 million

ISDN-1 by 1994
= $5,000-8,000 per user today

s ——

Figure 14

We can use travel cost reductions to justify
buying a video conferencing system but the real
benefits, the real savings will come from
increased productivity and communications.
For the full benefits of video conferencing to be
realized in our business, video conferencing
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must be available more broadly so it can be
used it more spontaneously. For that to
happen, it must move to the desktop—that
movement is now in progress.

Desktop Productivity
The Next Wave

Figure 15

Technology is rapidly enabling high quality
video with low cost video cameras, high
resolution color video monitors, fast video
capture at 30 frames per second, and the
required audio amplifiers, mixers and codec.
The local transport infrastructure is also in
place—with more than 60% of potential users
connected by the end of 1994—and the wide
area transport infrastructure is also falling into
place with more than 65 million ISDN capable
lines estimated to be in service by the end of
1994. But, it's still too expensive.

Collaborative Computing

—— -
What it isn't

« Not videophone
* Not just videoconferencing
+ Not talking heads

Figure 16

The hardware and software to implement the
video conferencing PC today runs up to $8,500
and the basic rate ISDN tariffs, which vary
widely even just around the United States, are
still excessively high. These transport prices are
falling, however, and we anticipate that in 1994,
6B channels will cost less than $50 an hour.

Now let's talk about the concepts of desktop
computing and collaborative computing.

Collaborative Computing:
What it is, What it does

2 g-";":?':i‘

Figure 17

The introduction of the personal computer in
the early 80's brought a major increase in
personal productivity. You could manipulate
data on a PC far faster, and much more
accurately, than with pencil and paper—and
you didn't have to wait for the MIS department
to take care of your requirements or to add or
change software. In the mid-80s, the
introduction of networking of these PCs
brought another increase in personal
productivity—you could share your data with
others in your work group or in other parts of
your company. I believe we're on the verge of
implementing yet another wave of desktop
productivity, at National we call it collaborative
computing. Before I get into what it is, let me
make several things clear.
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» Ideas and data
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Figure 18

Collaborative computing is not a video phone—
it is not limited to video conferencing—and
collaborative computing is not what people
refer to as just talking heads.

Collaborative Computing

Computing + Human Interface

p<]

Figure 19

Collaborative Computing

More than two people videoconference to
simultaneously share

21

Figure 20

Richard M. Beyer

Our definition of collaborative computing is
work group video conferencing, where two or
more people simultaneously share both
intellectual ideas and hard data. The ideas are
shared by the words, emotions, and expressions
that people use while they're talking-—the data
is shared by these same people manipulating
graphics, spread sheets, databases and other
types of documents in real time. About 80% of
most meetings key on human interaction.

The Value of
Collaborative Computing

= %’:3

Figure 21

When people talk, or argue a point, they use
facial expressions and tone of voice to convince
and to get others to accept their arguments or to
adopt their point of view. In other words,
collaborative computing improves productivity
by combining the power of the computer with
the richness of the human interface. Are there
practical implications and applications for this?
You bet there are.

The Value of Collaborative Computing
B e SRS
* Time = 38
« Higher productivity
» Less time
* Higher sales
* Higher profits
2%
Do—nm _=z
Figure 22
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Let's take a look at just one.

[VIDEO]

That simulation is one segment of an
asynchronous video that National recently
produced to show the world how we'll be
helping to enable this next wave of
productivity. While the characters in the video
were presented with a relatively simple
problem to solve, making a change for a client, T
think their interaction demonstrates that there's
an enormous value in simultaneously working
together over distances and being able to
change and manipulate the same information.

We in this room may have to adjust our
mindsets to really accept collaborative
computing since it's not the paradigm with
which most of us are familiar. In our video
conferencing, we're used to talking heads and,
at best, a single video image of a piece of paper.
At our desktops we usually don't sit around
with three or four people exchanging
information—I can't remember the last time I
sat at my desk doing that kind of a project. But
there are many people in our organizations
who do just that. How would it affect your
company, or ours, if a person working on a chip
design in Tel Aviv could simultaneously share
that work through audio and video com-
munications with coworkers in Santa Clara and
Hong Kong and virtually anywhere else in the
world?

The Promise of Productivity
Becomes a Reality with
Semiconductor Technology

How would it affect productivity if each of
them could make simultaneous comments and
changes based upon their individual skills?
And how would it affect our bottom line? Well,
what used to take days or even weeks will now
be able to be done in minutes—and clearly time
is money—so, that's how it will affect our
bottom lines.

So where will we get the experience to achieve
these great time and money savings? The
promise of increased productivity through col-
laborative computing is still not a reality for the
mass market.

Business Applications Market
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Figure 23

Today, as I said earlier, rudimentary PC to PC
video has been announced by a number of
companies, but the image is small, blurry,
appears at a slow rate of change, and won't
allow multiple parties to interact and change
the information on the screen simultaneously.
So, its very limited application still costs about
$8,500 per workstation. The full application of
collaborative computing at reasonable prices,
however, is well on its way—thanks to technol-
ogies in development in the semiconductor
industry.
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Figure 25

Before we address these technologies and
capabilities, however, let's look at the
opportunity.

This innovation is not really of interest unless it
addresses a sizable, and what we all believe to
be, profitable market. What do you think about
a market of $6 billion in just a couple of years?

A market research organization predicts that
worldwide sales of video telecommunications
equipment will go from about $500 million last
year, to over $6 billion in 1997. This slide
shows National's forecast for desktop nodes
using this technology—from 100,000 nodes in
1995, to 300,000 in 1996, to more than 600,000 in
1997.

Figure 27

And, yes, as you saw in the AT&T video this
morning, there will be a significant consumer
market for video conferencing. Eventually the
technology will be so affordable as to allow that
huge market to develop—but I'm not going to
go into detail on the consumer market today.

Suffice it to say, as you saw in that video this
morning, we will see a day when remote
teaching, medical advice, home entertainment,
home shopping, even family reunions are
accomplished with video conferencing. What
I'd rather do is to shift from applications and
markets now, to the technology that will turn
the promise of productivity into a reality.
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Technologies

Necessary for desktop collaborative computing

ISDN card
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Figure 28

Desktop collaborative computing requires the
combination of many capabilities.

Technologies

_—
Necessary for desktop collaborative computing

Figure 29

It requires interoperability with existing
systems, high quality video images, application
support, cost-effective upgrades and cost-
effective hardware and software components—
and a LAN to LAN network infrastructure that
supports multi-party video conferencing and
real time data sharing. In fact, collaborative
computing will only come to life when it can be
done across the wide area network.

Let's turn today's typical PC into a video
conferencing PC and see why the costs today
are still too high to achieve major acceptance.

First, I need a video codec application software
and a camera—cost today, almost $7,000. Then
I need to upgrade my PBX to switched 56

kilobit or ISDN capability—cost per individual
work station about $500. Then I need an ISDN
card to provide the additional bandwidth
required for video conferencing—cost about
$1,200 per work station. Finally, I need to
consider the wide area network transport costs
to convey this information, conduct these
conferences across cities, states, and countries
even worldwide—cost about $1,400 a month for
one primary rate interface circuit. The bottom
line is that about $8,500 additional cost per
desktop PC, plus $30 to $300 per hour for
transport costs, is simply too much an
investment for most any company to make.
Especially when all they get for that investment
is low quality video conferencing.

So what will it take to provide high quality cost
effective multi-party video conferencing? One
of the things semiconductors do well, which
everybody in this room realizes, is to turn
complicated and expensive into simple and less
expensive. We will help these costs plummet
through integration. We will play an enabling
role in bring this technology to market. Intel,
Hewlett-Packard, IBM, AT&T and others have
recently announced their plans to contribute
their skills to the evolution of desktop video
conferencing. At National we will offer
innovative technology by 1995 that will help
bring the cost to up grade a PC to high quality
collaborative computing to about $2,000. We
will take the functionality now on a sound card,
video card, and network connection card and
integrate that functionality into a single board.
That integration will virtually cut the cost in
half—and that board will eventually cost no
more than a thousand dollars. We will offer
high quality asynchronous services network
solutions that will connect desktops to the
public network.

Earlier I showed you a simulation of
collaborative computing. Now I'd like to show
you a demonstration of its enabling
technologies produced without any edits or
special effects. I should point out before the
video starts, that the rolling line you'll see on
the computer screens is not the result of the
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technology but rather the normal result of
shooting a video monitor with a video camera.

Collaborative Computing Costs
—— e e e

* By 1995 PC upgrade costs will
drop to $2,000

»

Figure 30
[VIDEO]

We produced that real time video to
demonstrate that our asynchronous technology
is, in fact, here today. To do this we had Mike,
Andy and Andrew sitting in the same room,
but they could have been in any part of
National's campus operating over our local area
network—but as I said before, the real
capability, the real explosion in desktop video
conferencing, will come when we can operate
over the wide area network, which we believe
will be possible by 1995.

The Promise of IsoEthemet
—_—————— e

Figure 31

Richard M. Beyer
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Figure 32

We feel that National's asynchronous services,
including the iso-ethernet technology just
demonstrated, holds the greatest promise in the
short term to provide high quality, full motion,
multiparty collaborative computing. In the
future, it's a given in the semiconductor
industry that we can dramatically reduce costs
over a relatively short period of time. As I said,
by 1995, we'll offer video conferencing solutions
for about $2,000. This will usher in what I
consider to be the new wave of productivity for
the business environment. By the end of
decade, our industry will drive the cost down
to about $500. We believe at that point the
consumer market will truly take off—and this
will happen. It will happen because end users
are looking for this capability. It will happen
because PC manufacturers, LAN providers,
software developers, and telephone companies
all want collaborative computing to become a
reality. And this is so because the end users
will get productivity increases, and for the
other participants in this market place, this
could add significant value to their products
and services. We're all marching together to
make this happen.
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Figure 33

Success in business depends on productivity.
To a great degree, productivity depends on
timely communications. Before the PC, if data
changed, people had to retype every letter,
redraw every graph, and recompute every
column of numbers. We sat in our offices and
waited for the data so we could make critical
management decisions—and we waited. Before
PC networking, to share data people had to
physically move the floppy disk containing the
data to other people in their work group—and
we sat in our offices—and we waited. Imagine
how much more productive we can be, how
much more successful our organizations can be,
if our workgroups can share and manipulate
data and see and hear each other in an instant
from anywhere in the world. Imagine the sense
of urgency that this will ingrain in our
corporate cultures. Of course, the downside is
that everybody will start to expect us to make
critical management decisions in much less
time—but that's a small price to pay for
progress, and I venture to say that everyone in
this room is willing to accept that challenge.

Thanks very much. I'd be happy to take any
questions.

Questions and Answers:

Question: Do you feel conventional LAN
technology will be good enough for col-
laborative networking or will the technology
like ATM be required?

Mr. Beyer: I think if one says conventional LAN
technology, the answer is no. I think we must
expand the overall capabilities of LAN
technology, but that doesn't mean an
abandonment of the Ethernet protocol, for
example—an iso-ethernet is an example. Faster
ethernet will, in fact, be able to handle this
application, although we believe it will handle
it only on a very limited basis and therefore
asynchronous Ethernet is far more appropriate
solution. Unquestionably, ATM would handle
it, but we believe that users who are interested
will want to implement this capability within
their organizations before they migrate their
networks to ATM. So we believe that the
technologies of today will be the technologies
that we use to build upon for collaborative
computing.

Question: Do you think this depends on
telephone charges going down, and if so do you
have any projections on how much they will
decrease over the next five to ten years?

Mr. Beyer: Certainly the application will be
driven both by the cost of the equipment and
software needed to support the application, and
the wide area environment, which we think is
critical, will definitely be affected by the
tariffing the service. I gave just a couple of
indications, this technology will allow the
application here in the United States to be dealt
over 6 B channels and the cost of that in 1994
will probably be in the range of $50 an hour. So
we believe by that point in time the price of the
network costs will, in fact, enable this
application to take off because the hardware
and software costs will be coming down as
well.

In the international environment the rates, as
everybody who's dealt in the international
environment or is from overseas knows, tend to
come down more slowly, so I believe that
international applications will happen a bit
more slowly because of that cost.

The question is, will you keep your promises?
National will keep its part of the bargain if the
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rest of the industry works with us, I believe that
the entire semiconductor industry, the PC OEM
manufacturers, software developers will, in
fact, make all this happen in the time frames
that we speak. It's certainly in all of our best
interests.

Thanks very much.

Richard M. Beyer
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Enabling Platforms for
the Digital Office

Karen Hargrove
Senior General Manager
Digital Office Systems
Microsoft Corporation

Mr. Norrett: Our next speaker is Karen
Hargrove. Karen is general manager of the
Digital Office Systems Group at Microsoft
Corporation responsible for all systems
software found in the work place products
including telephones, fax machines, copiers,
handheld systems and printers and for
connecting these systems to personal computers
running Microsoft Windows.

Karen worked with Dr. Nathan
Merthold[phonetic] ******that spoke to this
audience last year. Nathan is Vice President-
Director of strategic planning at Microsoft, and
Karen has moved over into a line function.

Prior to joining Microsoft, Karen was a member
of the Digital Equipment Corporation West,
DecWest as it's known, engineering team which
focused on advanced hardware and software
platforms.

Would you please give Karen Hargrove a warm
welcome.

Ms. Hargrove: I guess I'm the black sheep at
this conference because I'm not geing to talk to
you about hardware or chips—I'm going to talk
to you about software and solutions we need in
the work place today.

I'm responsible for Digital Office Systems, and
what that means is software products for fax
machines, copiers, telephones, handheld
systems and printing systems. I don't think the
workplace is just on a PC—it is much broader
than that—and I think there are a number of
problems we have to solve there. What I'll

show you first is a concept video that we put
together that characterizes what problems in
the work place keep us from getting work done.
This is supposed to be little funny so I'll be able
to tell who is asleep in the back if no one is
laughing,.

[VIDEQ]

Unfortunately this really is the work place that
we live in, and when you're in that situation, it's
not so funny. So what does this mean?

For the last twenty years, a number of
companies have said we need to have a better
integrated office, the paperless office, the office
of the future—no kidding this time. One of the
big reasons it hasn’t happened is there hasn't
been an architecture and platform that is open,
supported by a number of different
manufacturers in real partnerships, really
trying to solve the problems in the workplace.

Until now, everybody has focused on the
workplace as just being PCs. We have all of our
data there in digital form, we have the ability to
handle lots of different documents, and
documents become richer every day. We use
our PC as a place to store information in digital
form. Now the irony of that is that once we
have all our data in digital form, the only thing
we can do is get it out of our PC in some analog
form—that's not very sophisticated. What we
end up with is people running around the office
trying to make connections between the
different office machines in their office
environment, instead of using technology to
help make it happen in a digital way.
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If you look at the issues of commmunication and
information access or delivery, even though all
of us here are in the technology computer
industry, if we have a document to send
overnight to a broad audience of people—not
just people in the industry but families, friends,
people that don't have internet or a PC LAN
environment—how do you send it to them?
Today, it is pretty much analog. If I want high
quality, I use the postal service and send the
original, if I just want it to go fast, I'll send a fax
then follow up with an original because fax is
such poor quality.

If I want to send something editable, I'll
probably FedEx a floppy or mail it, or sentup a
data modem, but stil], it's not very simple or
intuitive, and not something you would get
your family members involved in.

If T look at ways to address others phone
numbers are easy, but physical addresses can
get very confusing. Internet addresses, for
example are hard to explain to people outside
the industry. So we want addressing that is
very simple. But what you need to solve these
problems are platforms—and it starts with the
hardware components, the chips, the VLSI and
DSP functionality, for modems. Then, to then
enable these platforms to be flexible instead of
hard wired, you need to layer on a modular
software architecture.

You also need to think of not just the PC
industry any more—to make this a reality the
office will be a mix between computer
companies, telecommunication companies, and
office machine equipment companies—so that
the platforms can transcend these- three
different industries.

So the foundation is the hardware technology.
Recently there has been a number of new chip
set introductions for office machines—both
embedded and handheld systems. So that'’s a
core fundamental basis.

Then on top of that, is something that we call
Microsoft At Work. It's a technology and

Karen Hargrove

software architecture for providing software
and communications among all of these devices
in the office. It draws on the networking
capabilities that you heard the speakers talk
about this morning, and uses the chip sets that
are going into embedded systems to make them
real platforms.

All of this requires partnerships. We do
software—we don't build telephones today, and
we don't do chip sets—so it really takes
partnerships between all three types of
companies, telecommunications, office
automation and personal computers in order to
make this happen.

S50 these are the foundation for what I call
enabling platforms. To give you a concrete
example. When I was in New York, I was
walking downstairs and I saw three gentlemen
with this huge crate full of phones. My
curiosity was piqued—so 1 asked them what
they were doing with all those phones, and they
said we gave a new valet service at the hotel
we've ordered new phones because we need a
new physical button. They replaced them all!

That’s a very réal example of devices that are
hard coded. If you want a new feature or
function, you have to get a new device. It's
almost like telling the people that use PCs that
if they want to run a new application, they have
to go buy a new PC. So devices today really are
hard wired, and providing a software
architecture and a platform means that you can
now write applications on top of them to
customize them.

Another aspect of Microsoft At Work is the ease
of use issue. I think there are still many of us
who aren't able to use some of the basic
functions on our office systems, and we haven't
even begun to tap the rich functions and
features. That is because the user interface is
just not easy or intuitive to learn, so you have to
learn it over and over again. So you want
something that's easier to use so people become
more proficient. It's interesting, if we're so
good at technology, why is it that we're always
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making end users adapt to technology instead
of the other way around? So we want to put
more focus on the end user and have these new
systems adapt to them.

Then there is the issue of compatibility. I want
to be able to send information many different
people and have them receive it on a number of
different devices—all in a compatible way.

The Microsoft At Work architecture has these
five components to it. In the center is small
real-time preemptive multitasking kernel. It's
really small because today phones, fax
machines, and copiers don't have much
memory in them. So it has to be very small,
real-time preemptive multitasking kernel
designed specifically for communications and
office machine equipment, because
communications is a realtime task, and even a
device such as a fax machine can be scanning,
printing and receiving all at the sarne time.

Then we have the graphical user interface (GUI)
up on the right hand corner. Either on the
device or on the PC there will be a GUI and
touch panel that allows you to access features
and functionality rather than just a series of
hard coded buttons.

Down at the bottom is the Microsoft At Work
rendering technology. Today if I print
something, the quality of the printout is
different from the fax, and from the copier, and
from what I view. But I want them all to be
equivalent quality, and I want them to be the
best quality and not the lowest common
denominator. So this technology is a small
rendering piece of software that runs in these
devices and interprets displays or prints a
document.

Copiers degrade because they have analog
input--they can’t take a digital original. In the
past, we've even gone so far as to make fonts
that don't degrade as badly instead of fixing the
real problem of giving the copier digital, rather
than analog input. So now what you print, fax,

copy, see and view will all be the exact same
quality.

Then there are communications—each of these
devices must connect to a network—and do it
in a network independent way. As you can see,
there are a number of new network
technologies out there, whether it is ATM, PCS,
ISDN, a *»***PQTS system or a proprietary
PBX system. Because there are many network
technologies the connection must be
independent of the network—this is what the
Windows Telephony services API interface
enables.

Communications also must be secure. Today
there is no such thing as a secure fax. What we
want to do is provide encryption and
decryption of messages over the network. We
want to provide authentication capability so
you can be sure that your fax is being sent to
the correct place and to the correct recipient.
There have been a number of incidents in our
industry where a document meant for one
person was sent to another, or something was
faxed to a newspaper that printed a merger
agreement ahead of time, etc. We want to
resolve these problems by having
authentication and digital signatures so that
you can be assured the document did not
change from the time it was created, to the time
it was received.

Finally, on the bottom is desktop software. You
don't need a PC to run these devices, they're all
standalone and will work by themselves with
Microsoft At Work software. If you do have a
PC you have extra benefits, however because
with Windows we are bundling At Work
software that allows you to communicate with
each of these devices. We recently introduced
Windows for Workgroups version 3.11 and as a
start, it has Microsoft At Work fax capabilities.
Fax doesn't just mean bitmap anymore—you
can send any form of a rich document over a
fax/modem. We will continue with future
versions of Windows to add the technology to
connect to all of these devices. So if you look at
this, there is the desktop software that goes into
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the PC, there is the real-time multitasking
kernel, secure communications, the rendering
and the graphical user interface that physically
resides on the device itself.

On June 9th of this year we introduced the
Microsoft At Work architecture and since then
we've had a number of ISV conferences for
hand held systems, we've been shipping
development kits, and we begin shipping
systems next year. So we had to introduce a
concept, and at the time of the announcement,
over seventy companies listed here said they
were working with us to create At Work
products. So this is not something we think we
can do alone—we want to work with a lot of
other companies to make the integrated office a
reality. This office will require more of a
hardware platform and we're counting on that
to come from people like yourselves

Thank you.
Questions and Answers:

Question: Given the fact that a few of us still
use software applications that are not Windows
compatible, in addition to using Windows
applications, will Microsoft At Work benefit in
a stand-alone environment?

Ms. Hargrove: Absolutely. That’s one of the
things that I tried to bring out in the video. Let's
take a specific example. By allowing people to
do delayed send, and to configure their fax
machines to their networks, we have been able
to save MIS managers costs in
telecommunications. You can save as much as
40% of the cost of faxes by sending in a delayed
time and at reduced rates rather than at the end
of the day.

Question: Please explain preemptive
multitasking and why it is necessary?

Ms. Hargrove: If you take a phone, for example,
you could have a number of different calls
coming in at the same time, and need to be able
to address them in real-time. Fax is even more

Karen Hargrove

imperative, because if you have a call coming in
and it isn’t answered within a limited time, the
caller hangs up and the call is lost. So in the
operating I need to be able to switch between a
number of different tasks and functionality and
be able to address all of them in real time.
That's also true for running print engines at
speed—some printers don't like being stopped
and will abort the page being printed—so you
need to keep the engine running. Incoming
communications or scanning functions also can
be a problem without preemptive multitasking.

Thank you.
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Mr. Norrett: I'd like to introduce our moderator
Ken Lowe. Ken is a Principal Analyst from
Dataquest’s Microcomponents Service. He is
responsible for research, analysis and
forecasting of microprocessors and
microperipherals, including the controller
chips, graphics, networks, and storage.
Previously, Ken was the senior industry analyst
in the graphics processor research area of
Dataquest, and prior to joining Dataquest Ken
was president of Performix Technology, a
startup company that developed and marketed
Windows graphics accelerater boards for the
PC. Ken has more than twelve years experience
in the electronics industry and we are very
pleased to have Ken moderating this panel this
afternoon. So I'll turn it over to Ken and let him
introduce his panel.

Mr, Lowe: Thank you Gene. Good afternoon
and welcome to Dataquest's panel discussion
on the future of computing. This panel will
focus on the major trends that are affecting the
PC industry, then try to relate those to the
future effects they'll have on microprocessor
architectures. Now, I'd like to introduce our
panelists.

From Motorola, Tom Beaver, Corporate Vice
President and Director of PowerPC Programs;
from Apple Computer, Dr. Lani Spund Chief
Technologist in the Enterprise Systems
Division; from Intel, Frank Spindler, Marketing
Manager for the Pentium processor family;
from Microsoft, Karen Hargrove, Senior
General Manager of Digital Office Systems;
from Dataquest, we have two people—DBrad
Smith, the Vice President of Worldwide
Computer Systems Group and Gerry Purdy,
Vice President and Chief Analyst from Mobile
Computing.

Computer systems are in a rapid period of
change with new architectures, software and
form factors reshaping the industry. The
microprocessor used inside the computer
determines the level of power, performance and
the kind of price range of the computer system.
Currently, the X86 family represents over 80%
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of the PCs being shipped, and continues to
control the majority of the market due to the
base of compatible software, widespread
availability of competitively priced systems,
and general market acceptance.

However, times are changing. Competition is
beginning to mount from the proponents of
RISC processors who are proposing to offer
substantially better priced performance using a
different model of compatibility. Success in the
future mainstream PC market will be based on
the totality of the solution offered by an
architecture across a range of different factors.
We'll examine some of those key factors today
in our panel discussion. The first question I'd
like to move to is one that involves the
integration of the PC with the workplace
environment. Very similar to the discussion
that Karen entered into earlier.

There are some very significant movements
underway to integrate the way we implement
communications, control office machines and
perform other office functions—the way we
interact with our PC. Does this panel believe
this concept will be successful and if so, in what
timeframe and how will that affect the trends in
PC architectures. I'd like to start the responses
with Dr. Lani Spund from Apple.

Dr. Spund: Well Karen and I agree that we're
not going to be talking about our various
products, we're going to sit back and drink
some beer while you guys discuss whether
Microsoft, Pentium or PowerPC, etc. is going to
win the marketplace. I think my talk lends
credence to the fact that Karen and I see the
world coming together the same way, and the
degree to which we can agree on a set of
standards that gives us cross platform
portability is going to be the real key to success
in the marketplace. It's won’t be whether
Windows or Apple proprietary products win
anymore, it's how we interact with one another.

Mr. Lowe: We heard from Karen earlier that in
fact this type of movement has been looked at
for the last twenty years, and that it hasn't
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happened until now and what's changing is
that now there's a single platformn with a set of
business partnerships designed around
propagating this into the office—which really
precludes multiple architectures from
proliferating in the office. Does anybody have
any further comments on the question? Gerry?

Mr. Purdy: Well, I think that Lani's comment is
a very good one, and it's one which has to be
taken forward. If I take Karen's video as the
reality of the way the office works where things
sometimes have complexity of blowing up
when you reach the end of the day. What
happens when you finally are finished, and you
want to submit it to the other party? Let's say
they're in a Microsoft At Work environment
and the other party is in an Apple networked
environment and the documents get
transferred? Can they in fact electronically be
received and managed appropriately on the
other side? Do I do something as profound as
submit everything to fax—receive the fax, OCR
it and then utilize and manage it within that
different environment. So we need not only the
interoffice, or intraoffice, solution, but also the
interconnection between networks which may
be based on different architectures, and the
means to make sure that protocol and
processing mechanisms are in place to make it
operate efficiently. We don't have that in place
yet, but I think that's the challenge for the
future, to have this interconnectivity—it will be
a strong criteria to success.

Mr. Lowe: Karen, does your proposal involve
seeing multiple architectures implemented in
the officeplace and interconnectivity between
those?

Ms. Hargrove: I think that the cross platform
integration is important. There are many
different types of machines that people have in
their office from a number of different vendors.
Even if we just take personal computing, a lot
of people have Macs and PCs and some mixture
of the two of them. In fact, Microsoft
applications today are on the Mac, and it is
important to share and exchange data between

those two types of platforms. So cross platform
integration is really important to us. We're just
trying to push that further out and not just
address PCs, but really take it out into more
devices—the other devices in the office that
we've neglected for the last twenty years, and
have them be able to have that same kind of
platform capability.

I'd also like to comment on whether Microsoft
At Work will be successful. Who knows what
will be successful, or when and how. But here's
a general trend that you should think about.
These other devices in the office, they are kind
of computers today. They have processing
power, they have memory. So you say, do we
think Microsoft At Work will be successful? In
a way I think that is an question independent of
how are these office machines evolving? They
will evolve to accept digital input. They are
digitally based as far as hardware architecture
today, but they are in need of some solid
component technology in the form of
processors, DSPs, and networking to allow
them to connect up, and as you saw by that
partner list, we're working with a number of
companies who are looking for solutions. So
the time is ripe, and I think there is an
opportunity there, whether the software is
Microsoft At Work, or something else. I think
that will just be the start of it.

Mr. Lowe: Any further responses on that?

Mr. Spindler: The environment here is very
similar to the way it is in the desktop
environment, volumes drive the ability to
make investments in capital and in the
architecture. With the Intel architecture
generating volumes of 40 billion plus units a
year, we're able to take the investments that we
make for fabs for the higher end PC products
and apply it to these types of products as well.
50 what you see from Intel are fully compatible
devices that are integrating the additional
functionality that's beneficial in this type of
environment. You'll see this with 386 and 486
core types of devices, and it becomes a fairly
simple matter to move software into this
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environment that does play well with the
devices in the office of desktop PCs that these
portable devices will be communicating with.

Ms. Hargrove: I'll add one comment to that.
You're commenting only on how big the PC
industry is. If you take the office machine
industry and telecommunications industry, it's
at least twice as big. If you combine them all,
the market is much, much bigger than the PC
industry. So that's just something to think
about.

Mr. Beaver: Obviously my bias will come forth
here as regards PowerPC and the earlier
comment about how we envision that this office
environment and the portable environment, the
whole convergence of communications,
consumer and computing which was very well
articulated this moming by both Gordon Moore
and Mike Attardo. Does this suggest that there
are going to be other architecture within this
environment—the answer is absolutely yes.
Because while the office environment as it exists
today is an X86 DOS moving to Windows NT
environment, it's a whole new ballgame in
terms of communications and the
interoperability vis-a-vis wireless. And, it's a
whole new ballgame in terms of portable
devices because the size of these OSs that are
used in office environments certainly are too
large for that which exists or will be required in
the PDAs. So it's not clear that it's only one
architecture in that environment. As a matter
of fact, I think with all of these portable OSs
and all of the things that are going on in the
interoperability schemes, client/server models,
wireless protocols, etc., it's very much opening
up the marketplace for other architectures and
other choices for the user.

Ms. Hargrove: Given that comment, I want to
ask Tom, what are the PowerPC based
platforms or solutions that people have for fax
machines, phones, copiers, all those things that
I was talking about, in other words, what is
Motorola doing in this area today that people
can use because [ know that there's lots of other
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products that do have applicability to those
things today.

Mr. Beaver: We've been in those environments
a long time with 68K cores and IOs that
perform various functions, whether they are
things that similar to what the General Magic
people use, or what is used in laser printers,
automobiles, whatever. We're no stranger to
embedded control and standard cells
surrounded cores. So the obvious thing that's
going on in our shop is to take those PowerPC
cores—whether they be the very small cost-
effective ones, or those like PTEC an acronym
that means Power Train Embedded Controller,
PowerPC core that's being used where Ford is
the volume driver. Or, taking that as a core and
surrounding it with the necessary 10s, or cores
like the 603— which is a very powerful part
from a spec standpoint and has a good feature
set and yet has a small enough die
[phonetic}****** to go after the embedded
market. So the answer is doing with PowerPC
what we've done with the 68K microcontrollers.

Ms. Hargrove: Does that mean that Microsoft
At Work should try to address PowerP(C?

Mr. Beaver: Absolutely.

Mr. Lowe: Relating back to the original
questions, does that mean that as we look into
the future that we will have office machines
controlled with a Windows look and feel
interface on the front of them so that copiers,
for example, are operated with a Windows look
and feel on 80% or 90% of the systems, and
maybe 15% will have an Apple look and feel on
the front of them?

Ms. Hargrove: I'll address that. I think that the
Windows interface is great for doing the tasks
that we have today, for applications like Excel
or Word, and the Mac interface has been great
too. But now let's take a fax machine or a
phone. We have many users of these types of
devices that are not PC users. My grandmother
would not be able to figure out a Windows
shell just to be able to just make a phore call.
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So you need an interface that is different, that
maybe has some commonality to Windows but
maybe with 3D buttons that are very intuitive.
We've done a number of useability studies, and
we think you don't want the same exact user
interface—you want something that's very
simple and guides people through. If I had
time to show the rest of the video, you would
see a sample user interface in use for each of the
products that I've talked about today. If any of
you are interested, just give me a card or Jook in
the backgrounder that’s in your notebook on
Microsoft At Work that shows some of the
different UI shots we've come up with through
our useability testing. It's won’t be the same
interface as what you have on a PC today,
because it's has to address different needs and
different users.

Mr. Lowe: If Microsoft At Work did proliferate
in the current office place, what microprocessor
would be underlying it?

Ms. Hargrove: Well, in all fairness I was going
to ask Mr. Spindler the same question that I
asked Tom. What products does he have that I
can work on today?

Mr. Spindler: We have highly integrated 386
core devices developed jointly in an
arrangement we have with VLSI Technology.
Announced plans for 486 based devices in the
future. Ultimately, they will move up the
performance treadmill that we're establishing
with the Intel architecture, so solutions are
available now.

Mr. Lowe: Okay. Why don't we move ahead to
the next question. Moving over to a different
environment, for just a moment let’s address
the same question applied to the home. Do we
believe that the PC architectures and their types
of interfaces, or some form of their interfaces,
are going to proliferate through the new era of
digital entertainment systems, communications
systems and information products that are
going to be introduced into the home? Who
would like to start that question?

Ms. Hargrove: First of all, I think we've learned
a lot on graphical user interfaces and how
people use things—what'’s intuitive, what's not,
for PCs. Some of that will apply into the other
markets, whether office or home—but many
won't. Take graphics and images, for example,
and the graphical user interfaces versus just a
lot of text that people have to read—GUIs are
much more intuitive. So, there will be simple
things that transcend to the office and to the
home, but I don't think it's going to be exactly
the same interface. Users will be doing
different tasks and will require different
functionality. I want my phone interface to
look like a phone to me. I don't want it to be
something I double click on to execute a phone
number for someone. I want it be able to touch
on a phone number or person and have it dial.
So if I'm talking about the home, and the
interface is controlling my TV, I've gotten used
to remote control and it would be difficult to do
double clicking or something else that is a PC
Windows interface for that function. So we can
learn from what we've done in graphical user
interfaces, but I don't think it's appropriate to
just take exactly what we've done there and
apply it to devices in the home.

Mr. Beaver: I know you want some differences
of opinion but I would tend to agree with
everything Karen said and add a couple of
other comments. I don't think there will be a
cross product impact from the PC and the office
environment or a more prolific use of PC-like
functions in the household. The business and
office will continue to want more silicon that
provides robust solutions, meaning multimedia
or teleconferencing, RISC processors, L2 cache
controllers, wireless chips, etc., in that price
point, and that silicon will continue to help
improve office productivity.

In the home, however, the price point will be
much different because of what the consumer
will want to pay for said device. I don't need an
exotic spreadsheet, I need something like
Quicken or something even smaller. Or I don't
need to do teleconferencing in my household,
but I might want to see a little picture of the
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individual I might be talking to on the TV
screen. [ don't need huge databases, but I need
a rolodex kind of function, maybe a little more
than that, especially since the price points will
demand that kind of differentiation. Idon't see
a cross-product impact from one or the other. [
think the office environment for PCs will
continue to grow, but there are some data that
says the growth will be absolutely phenomenal
on what is going to go on in the box on top of
the TV set—the wireless device that's going talk
to that box on the TV set and interact with the
TV and/or the PC—a kind of a client/server
model within your household. So I think both
areas will flourish and there will be some
similarities, but also some differences.

Mr. Spindler: One thing that's important to
note is that PCs have proliferated into the home
already. I think a good analogy is when
televisions at first were a luxury item, then it
was every house had color, then everyone had
two and three and they became almost
household commodities. Today, we're seeing a
broad acceptance of PCs in the home—they are
almost a prerequisite for children growing up. 1
think we're going to get into how many PCs are
in the home—is it two? Is it three? Iknow if I
want to use a system at home, I have a hard
time competing with my son who wants to play
his games or do his typing. What we're seeing
with the PC architecture, is sub-thousand dollar
486 class systems in the home and broadly
used. Once that happens, it becomes very
natural for those types of systems to become the
integration point for the other types of
capabilities that you want to bring in.
Performance is valued in that environment as
well. Multimedia capabilities and games chew
up a ton of performance, and performance
helps drive ease-of-use capabilities. The home
can value that performance just as the office
can, and also values access to all of the software
that runs in the office as well.

Mr. Lowe: So do we see an overlap between the
types of architectures and software that grow
and flourish in the PC space overlapping with
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the consumer products that we're going to see
brought into the home?

Mr. Beaver: 1 think there's some overlap,
depending on the income. I have a Mac II at
home, and so what Frank has just described is
probably correct, in that there is a common
computing environment being described there.
The prior environment was about seven to eight
million units, and in the cities that have a
twisted pair Telco *****[phonetic] connection
into the house, the consumer wants about a
$300 to $400 to $500 device—that is about the
threshold of pain that's tolerable—so I think
there's kind of a demographic spending per
capita income difference that one needs to look
at.

Mr. Smith: I think that the Windowing
environment, whether Microsoft Windows or
Apple style windows, will become the user
interface to all types of electronic devices—in
the office or in the home. Personally, if you had
a Windows interface to the copiers in our office,
I might actually be able to make some copies
once in awhile, but I don’t think it will replace
all the equipment in the home or in the office. I
think it will be used to do some new and
innovative things. In terms of the combination
devices, whether at the office or at the home,
the key things are cost and functionality. If the
functionality is anything less than what is
available now, if the telephone that's integrated
into the PC has less functionality than usual,
then people won’t accept that.

Using the power of the microprocessor and the
systems will advance how we interface to these
machines. [ also think that the home will
become the client in what is a larger
client/server initiative that's occurring in the
world today—and that's where the PC,
whatever form it takes, whether a combination
device, a PC up in your kid's room, or your
system. That device will become the port into
the resources of the network, and that network
could be back in your office, the phone system,
the Internet network, a LAN or it your cable
TV. I really see a huge opportunity here, and
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we're in an era where we can do some really
innovative things.

Mr. Lowe: Okay. Let's skip on to a new set of
devices. The new genre of handheld devices
that are emerging simuitaneously from at least
three different directions, appearing as
downsized PCs, pen-based organizers,
multifunction communicators. Which of these
paradigms do you believe will be successful,
and what impact do you believe they will have
on the market for portable computers as they
exist today? Gerry, you want to start this one?

Mr. Purdy: From a mobile computing
standpoint, there are four classes, or types of
things that people will do with handheld
devices. This happens to be an Apple Newton
that I have here, and we'll see a whole family of
these out during the next year. First, people
will be concerned with Enterprise connectivity.
I may be at a lunch with a handheld device
when someone says, "Let's have meeting next
week about this issue,” and this meeting
involves people at work. 5o, how will I
communicate that meeting back to the network?
If I'm involved with a connection process
through an Enterprise, how this device is used
is a very important issue. Second, is
interpersonal communications. If everyone in
this room had a device and were
communications compatible, we could send
messages to each other without cellular phone
signals going off in the room. Very silent, very
message oriented, very simple to do, and very
ubiquitous. Third, is personal information
management. All the things I want to keep
track of in terms of information about me and
my interaction with the outside world. It may
not involve connectivity, but may be simply
names, addresses and telephone numbers that I
keep that I want have in my handheld device.
In itself, that doesn't necessarily involve any
connection. And fourth, remote information
access. If I want information about something,
I'd like the ease of making the request here, and
have the source of information be remote such
that the agents and the telecommunications
systems serve me and get the information I

want by the way of this device. I may have to
pay for it, or it may be free, depending on the
structure. Services such as news, weather and
sports, or more specific information such as
Dataquest number.

So these things: network connectivity,
interpersonal communications, messaging
among millions of people, and personal
information among ourselves, and remote
information access to easily get information
remotely—I think that's where all this personal
handheld technology is headed.

Mr. Lowe: Would anyone like to respond to
that?

Mr. Smith: [ have a question for Gerry. If you
look at the average corporation, you have a
couple hundred PCs. You may need anywhere
from one to four MIS people to keep those
systems up and running, hold network and E-
mail together, or add or delete four or five
systems per month. When we move into a
wireless LAN environment and everybody has
these devices, suddenly you ,may have 200 to
300 connections and disconnects per day. How
do you think that the infrastructure is going to
manage this kind of things and de you see that
as a major problem?

Mr. Purdy: I think that the whole nature of
packets in wireless communication has the
objective of acting as a virtual connectivity
system. When I have a ubiquitous software and
wireless hardware, I would hope that I have the
ability to use a handheld device and have it act
as if it is virtually connected to the services and
networks that I have in the outside world—
when in fact, 99% of the time it is not connected
but using communications and protocols that
gives me the look and feel of being connected.
The challenge is developing the wireless
infrastructure, and software support systems
connected to the OSs, to allow it to happen in
such a way that the user is focusing on the task
instead of how to make the connection. We
aren't there yet, but we're talking about the
future of computing. I hope in ten years when
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we have a conference like this there will be 400
people here with personal systems messaging
among other people, and among remote
systems. We're not there yet— but you've
identified a big challenge.

Mr. Smith: So the computer and phone
companies could create all these devices but
there may not be a home for them in terms of
the wireless connection.

Mr. Purdy: I think that’s the challenge. There is
so much money to be made in this area that we
have the motivation to figure out how these
things work for us—but we're really at the
beginning of a new age and industry in terms of
mobile computing. It's very much like the PC
industry was in '82, '83—terribly exciting but
tremendously challenging. We're just not there
yet.

Mr. Lowe: Let's wrap this back around to the
impact on the PC market. Right now there are
several million notebook computers being
shipped per year, and we're seeing the
emergence of handheld devices. As the
handhelds start to proliferate in high numbers,
does it mean we're going to be shipping less
notebooks? Or does it mean that the handheld
device will be a niche product, and the
notebook will go further based on
incorporating so many more features. What's
the impact between the two?

Dr. Spund: I think those of you who have any
experience with the Newton will come to the
immediate conclusion that there is something
radically different between handheld devices
and a mobile personal computer. The big
difference is that it's an intensely personal
machine, beyond anything that we would use a
generalized computer for. For example, it not
only learns your handwriting, it teaches you
how to write better. Once you become attached
to*m‘?ﬁ*!'““

one of these devices, it acts on your behalf
much more as an agent than as a tool. Today, it
can to connect, I do this everyday—connect
seamlessly, without dialing in, and it
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synchronizes my calendar and gives me
messages. If you all had Newtons here, [ would
be able to beam a copy of my presentation to
your machines. Now This is the world that the
wireless LAN will give you, but I will point that
in order to do this you do need to have
dynamic name binding, and armies of people to
administer how many people are on, who can
get on, and where they can get on. So, the
challenge is not insurmountable, but it is
something we have to address.

Question: What about the compatibility angle?
If I use a Macintosh in my office, will it only
work for me to buy a Newton, are there
connections for X86 PCs and products that
come from that base?

Dr. Spund: Well that is a software
compatibility issue, not a Mac versus Windows
thing. This is simply whether you have the
right APIs, where the two machines can
interact. I guarantee you if I put a product out
today that did not have some kind of Windows
API interaction, I would be nuts. And vice
versa. Anybody who thinks they can own the
market by having proprietary software
products is wrong—people just have gotten fed
up with it—users want interoperability and the
longer it takes for a company to get that, the
less they're going to make.

Mr. Lowe: Frank, do you agree it's a purely
software compatibility issue?

Mr. Spindler: I think when we talk about new
capabilities of the handheld versus portable
versus desktop, we can't draw a black/white
line between them. What you have are
capabilities from one that migrate to the other,
much like we've seen capabilities now on
notebook computers that were only available
on desktops. Similar types of capabilities will
move into handhelds. How rapidly will that
happen I don't know, but what you have is the
benefit of having one architecture that will
deliver up to main frame class performance in
the servers to help address this interoperability
and handle all of the connections all the way

1993 Dataquest Semiconductor Industry Conference



Panel Discussion: The Future of Computing

down to the handheld device, making that
monumental task more manageable. It
certainly doesn't solve the problem, but having
that common architecture gives a secure base
that people developing the infrastructure, the
software vendors know will be here today and
well into the future.

Ms. Hargrove: I'd like to comment. First of all,
your question of is this a difference device and
will it affect other devices in the office—I'll bet
a lot of us here today, me included, brought a
portable computer with us today. If I take
Gerry's analysis of the four different types of
systemns, [ can give you an example of each one.
Take Personal Information Management—how
many of you still exchange business cards
today? Everybody that talked to me today
exchanged business cards—it would be great if
you had that interpersonal information
manager. How many of you made phone calls
at break—it would be nice to have that in some
type of communication devicee. How many
received a fax rather than just voice from
someone at home while they're traveling, even
at this conference? How many of you have a
pen and paper in your hand versus writing on
something, and how many of you won't type
during meetings because it's socially
unacceptable, and noisy?

1 would say there's a need to address the issue
of compatibility. Compatibility is pretty
important to us, but not just compatibility back
to the PC, but to other devices in the office. Let
me give you a few examples. The address book
that I have in my handheld, let's say T have your
business card on it. I'd like it to be on my
phone, and I'd like it to be in my PC. Do have
to synchronize all of these? That would be
crazy. What about fax phone numbers that are
speed dialed? How many places do you keep
one person's phone number today? Is it in your
fax machine, in your rolodex, in your mind, in
your PC because you entered it there to begin
with? In fact, if I take entering data, we've
gotten people to enter a lot of their data on the
PC and so it's in a digital form, but now they
need to be able to move it to these other

devices, whether that be a handheld system or
printer, or fax, etc.

In terms of information documents in general—
you want compatibility between devices
because you want to be able to send to
anybody, anywhere in the world. The great
thing about fax today, you can send it to
anyone in the world—it just works. So
information in documents needs to go across
platforms. One last example is security. If we
are going to encrypt information, everybody
should be able to decrypt it.

Mr. Beaver: Those in the room are familiar with
the term TAM—Total Available Market. I think
in concert with what was just said looking at
the question that asks which of the
paradigms—down sized PCs, pen based
organizers, multi-function communicators—do
we think will be successful. What impact will
they have on the market for portable
computers—I think there will be a real impact.
I view the down sized PCs, laptops, and
portables as a subset of the PC back at the
business enterprise, and it performs certain
functionality.

I do notice, however, that the user now wants
more of an accessory oriented device, wants to
run it for a thousand hours on a couple of AA
batteries and wants wireless connectivity. We
mentioned earlier that these FCC protocols are
going to be the Achilles’ heel—I would disagree
with that. Ithink that over the next five years
we’ll see more occurring in personal
communication devices than we have seen in
the four generations of computing that went
from main frames to PCs to the client server
model. PCMCIA cards exist now that do the
paging function and are the network connection
so you ¢can send information to another portable
device on the other side of the continent.
Certainly with the Iridium Network above
cellular 800 MHz frequencies up in the 1.2
gigabyte range, you can send it anywhere you
like. We are dealing with all of this in concert
with our partners, Apple and IBM, on the
power PC, and we have all of this in mind, all
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the way down in the handheld devices with
very low power, all the way up to the super
server space and everything in between. And,
also all of the IO and the wireless technology
necessary to make this mobile computing
revolution happen—computing anywhere,
anytime is the key.

Ms. Hargrove: I just have a question for Tom.
If you think that these might affect other
markets—let's just take your pager as an
example-—how many people in the world do
you think have paper and pen and use it daily
or exchange business cards versus what
percentage have pagers today?

Mr. Beaver: A high percentage—we shipped
about 12 million last year, that's a fairly good
percentage.

Mr. Lowe: Let's move on to question number
four. We have Windows NT, Power Open, and
other new PC operating systems, along with
emulation, that are promising to provide
portability across different microprocessor
architectures, thereby breaking down all the
barriers. Do we believe that this movement is
going to become mainstream, and will it be a
sufficient to deliver us into an era where all the
microprocessors are competing for PC market
share on a level playing field? Frank would
you like to start with that one?

Mr. Spindler: There are some common
misperceptions about portable operating
systems, and the first is just because the
operating system may be ported to a different
architecture, it does not mean that the software
base of applications has been ported to that
architecture—that is the most daunting task any
alternative architecture will face. There is an
installed base of 50,000 applications on the Intel
architecture-——a $50 billion investment that's
been made in software by the wuser
community—and users want to be able to run
their existing software. They want to be able to
run it ,and run it faster when new and better
machines come out.
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There are different techniques that different
architectures can use on a portable operating
system to run the software base. One of these is
software emulation, which is where the
processor interprets the instructions similar to
translating. I could read a Russian novel by
reading a Russian word, going to an
English/Russian dictionary, translating it and
then eventually I would get through it. Now it
would take me a long time, and that's what
happens in an emulation environment when
different architectures are running the existing
Intel application base. So it can run in some
cases, but it runs very slowly.

Can applications be ported? Well, a significant
amount of work is required by a software
vendor to port an application. In fact, estimates
are that 90% of the work is done after the
recompile. There are issues such as bug fixes,
support, product releases, and post-release
support. That is a very intensive amount of
activity. For what? The Intel architecture is 40
million units a year. The next highest volume
architecture is the Apple Macintosh at about 3
million units a year, and the next highest is
300,000—so0 there's no volume base to motivate
a port to a different architecture.

The next task that we face is what operating
system do you port to? Let's look at Power PC,
because I think Power PC is an interesting
architecture that has some very strong industry
players behind it. Would an ISV port to 0S/2,
to AIX, to System 7, to Windows NT? It's
uncertain as to what the right environment is to
port to, and given a market where margins are
squeezed for software vendors as well as
hardware vendors, it is very difficult to put a
lot of effort behind something with such an
uncertain future.

My answer to the question of portable OSs is an
emphatic yes—I maintain that users are
demanding it. I think much of this argument
about 50,000 software packages, and umpteen
billion installed base of ISV packages, and the
emulation arguments have been overdone. 1
base my opinion on a study that IDC did in
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June of 1993—let me hit you with a few
statistics. There were 54 million application
packages, exceeding $7 billion shipped in
1993—and 75.3% of the volume came from 175
packages, and those 175 packages came from 38
companies. The top five companies, the
Microsofts, the Borlands, the Lotus's, the
Intuits, etc., the top five companies represented
50.1% of that market. Now every one of these
companies, including Bill Gates himself, has
stated that his application packages will run on
the contemporary OS's. They run on Apple
machines, and yet he also has an OS business. 1
think the user community is looking for a few
good word processing, spreadsheet, and
database packages on their choice of platforms.

Ms. Hargrove: I have a couple of comments on
portability. First of all for applications,
Windows NT runs Windows applications. One
thing you want to do is minimize the affect on
applications, because it is tough to get an ISV to
write across multiple platforms. From that
standpoint, you can think of Windows NT as
just an extension of the Windows platform that
exists today—it will still run Windows
applications. Another important thing is about
wireless, especially in the area of handheld
systems. It's will be important for applications
that are network independent to be written. We
don't yet know where the wireless market will
go, and there is lots of good technology and
good opportunities for different wireless
networks, but it's not something that is defined
today. I will have products that come out before
all of this is defined, and since I'm a pragmatic
person that means those applications must be
written in a network independent way and be
able to take advantage of the networks that do
exist today—whether they are phone lines,
LANSs or cellular networks. They must work
with those today, and then be able to be
extended to other networks in the future.

Mr. Spindler: I want to respond to a couple of
Tom's points. First, the performance penalty
for running those applications in an emulation
environment is really more like a factor of five
than 40%, so it's important to realize that the

slowdown is far more significant than that. The
second is, in terms of raw, native
performance—we have seen the first
announcement of a power PC based system
from IBM—and its integer spec performance is
62. That compares to the Pentium processor
which has an integer spec of 67. So, this year's
product in volume production, the Pentium
processor, is faster compared to next year's
power PC product. The other point is that the
portable operating systems are niche-——not
mainstream. Microsoft’s Bill Gates has said
publicly, the mainstream for the desktop is
Windows, Windows 3.1, and Windows
Chicago, and that's where the bulk of the
systems will be shipped and where the
applications will continue to be developed.

Mr. Lowe: So what we're saying is that
Windows NT is going to be relatively niche
oriented and used more for servers. Apple
plans to continue to ship the Macintosh system
software in bulk rather than PowerOpen, which
leads to the fact that we're looking at
maintaining the architecture structure that we
have now. Gerry, did you want to respond?

Mr. Purdy: I will take this all the way down to
mobile, which is my level of expertise. I wrote
down three classes of processing—server, client
and satellite. In the server world, NT, 05/2 and
UNIX and its flavors, seem to be well
entrenched with a lot of Novell attached to all
of it.

In the client world, today we run primarily
Windows and System 7, that has to be 98%. If
you look forward to next year from a pure
market perspective, the X86 will very clearly be
operating in that environment on notebooks at
the desktop, and System 7 will be ported to the
PowerPC. The question is, will Chicago—
which operates on X86 and obviously is a
primary client OS that will give us the
multitasking we need—going to be ported to
the PowerPC, and will System 7 be ported to
X867 Will that then mean interoperability is
based on the chip, which is the question you
started with.
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On the satellite side—today you've got five
environments, WinPad and GeoWorks on the
X86, PenPoint on Hobitt, Newton on ARM, and
General Magic on a Motorola chip set
environment. The question is, will we see the
operating system vendors cross hardware
platforms, and are the hardware platforms
going to cross to support different OSs? We
don't know yet because it's an evolving market.
We still have some very interesting key
questions to resolve in the architectural space
over the next two to three years. It's going to be
a very interesting, boiling, dust cloud
environment, and many of the users may get
confused, but I think we're in for some very
interesting dynamic times.

Ms. Hargrove: I think it's very hard to get
native performance by emulating it on any
other architecture—it is really tough. If you
have an ISV go in and change and manipulate
their code, you get maybe a 10:1 performance
degradation. If you actually interpret on the
fly, it can be much higher than that, and that's
with some very sophisticated tools and
technology—so I don't think that emulation is
necessarily the answer. To give you a specific
example, take the Intel instruction set. It sets a
number of flags that it keeps for executing an
instruction. There isn't any comparison on a
RISC architecture, so what you end up doing is
for each flag that gets set, you incur another
instruction hit for storing a variable somewhere
that is reflective of that flag being set. So
emulation will never be as good as the real
thing, and we're fooling ourselves if we think
that there isn't a leapfrog in performance
between different processors. Maybe one
version will emulate pretty well and get good
performance, but emulation will always be
behind the actual source code written directly
for that processor.

Mr. Beaver: Yes. By the way, I conceded the
point on emulation— I said 1.4, maybe it's 2x. I
think Frank and Company will have to ask
Insignia Solutions since I am not familiar with
the 5x number. I was trying to help the cause of
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Windows NT and portable OSs in my scenario
that 75.3% of the packages come from 38
vendors. I know that running native is
certainly much better than running in an
emulation. I just want to clarify one more thing
because I would be remiss in not doing s0. The
workstation that IBM introduced this last
month was a 601 based machine running AIX
with MacTools, and uses a RISC processor
already in production, not something for next
year—the 601 is in production at 66 MHz and
higher speeds.

Mr. Lowe: As the mainstream PC market
continues to move from one microprocessor
generation to the next, it has continued to
increase it's performance demands, which
spiral upward every year. Does this panel see
the growth and performance demand either
accelerating, decelerating or staying the same as
we move into the future? How does floating
point factor into that, and will there be a
difference in the performance demand relating
to desk tops versus portables? Brad, do you
want to start with that one?

Mr. Smith: Well there are several areas where
the performance will always be required—the
first is the user interface—which consumes a
great deal of the compute cycles of the system.
When you start bringing in some of the newer
technologies, multimedia, voice, integrating
NTSC [phonetic]******, video, anything
requiring multitasking or multiprocessing, and
all of a sudden your compute demands as well
as the rest of the system requirements—
throughput, memory, disk size and so forth—
just start to skyrocket. So I think there's plenty
of fertile ground for the performance spiral, the
upward spiral. I guess it depends on whether
the specific application requires floating point
or not, so you have to kind of look at it one
application at a time.

Mr. Beaver: As we move into the future, I see
growth in performance demand very much
accelerating. Ithink Gordon handled that topic
well in his talk this morning on the
semiconductor content per desktop machine
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being on the rise because the user demands it
and/or multimedia and other things enter into
it. Obviously I think RISC processors are
ideally suited for this increase in performance.

Dr. Spund: Rather than restate things others
have said, I'll direct my comments towards
personal handheld devices. Two things
differentiate them at the chip and memory
layer, and that is that they're all main memory.
These machines do not have IO in the
traditional sense—they don't store things on
floppies or hard disks—they store them in main
memory. That also means that the way they
search them is rippingly fast in nanosecond
speed, that is 30,000 to 50,000 times faster doing
searches than any IO related device. Now,
knowing that, means that your flash point
memory and your non-volatile memory is
going to become critical because if you ever
were to do anything other than sequentially
search all main memory, you would like to
have the index of some data stay non-volatile.
Floating point is going to be the way you search
this thing—in other words, floating point
instruction sets will be critical to fast execution
of these kinds of sorts and searches, as well as
the ability to do graphics on other machines.

Ms, Hargrove: There's constantly an increasing
need for performance, and I like to think that I
want more power and less power. 1 always
need more power for processing, whether that
be with 3D Graphics, which at least doubles the
performance that you need, or video and real
time, or multiple video Windows in real time,
or audio and video and data all at the same
time— give me the power and I can figure out
how to use it. So [ always want more power. 1
also want less power as far as power
consumption goes for the handheld system—so
I want both more and less.

Mr. Spindler: I think this question is one we're
all in agreement on, but yes, the user will be
able to use whatever power is delivered to them
and performance has been doubling, every 18
months, for the last ten years. It will continue
to double at that rate over the coming years.

We have P6 program which is the next
generation in development, with P7 following
on the heels of that. It's not black magic, it's a
fundamental investment in Silicon technology
and architecture.

I'll make one final comment. You don’t need
more power to run the old technology faster—
usually you run it at a level that is satisfactory.
What happens is you want to start using and
doing something new that requires more
capability than you've had before. So I don't
need necessarily Pentium to make Word for
Windows run faster—it works fine on my 486—
but I might need Pentium to run interactive
video ,or some new level of technology that
would make my work better than before. It's
that new higher form of technology that
requires more increase in performance.

Mr. Lowe: Historically, Intel has been able to
sell the X86 microprocessors at a higher
price/performance ratio than the other
architectures, though the X86 system prices
don't necessarily reflect this premium. As the
new RISC PCs begin to enter the market, do
you believe that the price/performance
structure of the X86 and RISC architectures will
merge together at the system level, and
eventually at the component level?

Mr. Beaver: Maybe I will surprise you, but I
maintain that the implementation of RISC
systems is lower cost. If you look at the block
diagram of your typical PC system, certainly
you have the microprocessor and the
microprocessor BUS specific microprocessor
BUS, it goes into the memory function, DRAM
controller L2 CACHE controller. In our jargon,
they're 4L3 devices, and in Intel jargon they're
mercury chip sets. Coming out of that is a BUS
like PCI BUS, everything below that PCI BUS is
common commodity product available in the
market place, whether it's a SCSI II controller
from NCR, Western Digital or whomever or a
PCMCIA chip set, what have you, these are
commodity items. So, with the PowerPC,
HCMOS very small die size, I maintain there is
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a definite price advantage with RISC
implemented systems.

Mr. Spindler: What end users look at is system
level price and what's delivered to them for that
system level price, and the PC architecture
systems have consistently delivered the most
favorable system level price. There are many
factors that affect that. There are a broad
number of players in the chip set area—OEM
manufacturers, ISVs offering software, all
creating a very competitive environment that
results in very favorable price points to end
users. I think one of the best examples is what
we've seen happen recently with the Pentium
processor where there already are sub-$3000.00
systems on the market today. The 486 started at
a higher component price point than the
Pentium processor—so the fact that we see
$3000.00 Pentium processor systems which will
be moving down cost curves, means some very
attractive systems in the future.

Mr. Purdy: Just one quick observation—in the
mobile world there's a different dimension that
you have look at—MIPs per watt, because it's
very important to provide high performance it
at a wattage level that gives adequate battery
life. I agree with Frank that there are sub
$3000.00 PCs with Pentium processors but they
probably have a near $1000.00 microprocessor
in them, and the question that I have is who's
going to win at this game? Right now about the
only companies that are making money are
Microsoft and Intel.

Ms. Hargrove: That's not true. I think there are
a number of ISVs in the PC industry that are
doing very well. I know of chips that even Intel
introduced last week that are really embedded
X86 compatible systems that have an X86 core,
that are lower cost/performance solutions for
specifically the types of products that I'm
working with other partners to bring to market
for phones, faxes, handhelds. I also wanted to
comment and disagree with Gerry earlier when
he said we don’t need more performance for
what we do today. I think that's really not true,
how many of you want to wait to open a file,
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see graphics drawn on your screen, have a file
transferred or have something printed? We can
always use more performance and our
applications will always be growing to abuse
whatever performance we get.

Mr. Lowe: You know there's another angle to
this question which is that in the X86 PC
industry, it took years of development of a
broad based clone industry to really drive the
price structure down to the point that they're
being delivered now at gross margins that fall
well below 20%. Will this happen to any of the
alternative architectures to the X867 What will
drive that change?

Mr. Beaver: I think the margins in the
computer OEM business will be down pretty
low, I don't think the industry will do anything
but hemorrhage if they stay in the 20% range,
so they'll inch up and our bias is obvious with
the PowerPC—we think it will help on that
margin issue. For example, the PowerPC is
about a $280.00 device right now. I think that
the computer OEMs who are basically in the
clone business are going to have to recognize
that engineering as a percent of sales is going to
have to stay very low, which implies the use of
commercially available chip sets, internal BUS
interfaces, which was my contention on PCI or
ISA BUS or VME BUS or PCMCIA, and take
advantage of all of those chip set offerings that
are out in the market place and some of the
architecture specific chips, whether they're the
CACHE controllers from our shop or the
CACHE controllers from Frank's shop.

Mr. Lowe: Lani, how do we proliferate the
PowerPC architecture across all sorts of systems
without driving Apple into a commodity
business?

Dr. Spund: Well, that's a good question. First
of all, that while I maintain that interoperability
is critical, I want to be able to play on a level
field in interoperability, but still add value on
top of what differentiates the product. In other
words, where you're going to see us operate
and differentiate ourselves is in continuing to
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be the easiest to use, easiest to configure and
easy to hook up machine in the marketplace. I
think you'll find that will also drive a very
common interface among all of the products
that we build so that they all plug and play
together with absolute seamlessness. I don't
mean talking about API, I mean all of our
products work together, and when you take
them out of the box, you plug them in, they
work, and that's the end of it. I also think that
you're going to find probably us differentiating
ourselves in human interfaces much more
dramatically than you ever thought possible,
probably within the next 24 months.

Ms. Hargrove: I want to ask Tom a quick
question. When will we see PowerPC chips
that cost just a few dollars that could be used in
embedded systems and is there a necessary
volume required to be able to support that type
of price point?

Mr. Beaver: Well Gerry said earlier that he'd
like to see a device with very low power and
yet it must get a lot of spec mark performance
—that's the 603. It's a less than 3 watt part, it's
in the greater than 70 spec mark range, and I
would look for an introduction before this
quarter is over.

Ms. Hargrove: How much will it cost?

Mr, Beaver: It will be very cost competitive,
you'll like it a lot.

Mr. Purdy: Less than $100.00?

Mr, Beaver: Well you synthesize the answer.
The part is very suitable in a PDA or a Personal
Intelligent Communicator and the price point
on that kind of product is a $500.00 kind of
thing. You can work backward without my
doing any pricing announcement, which I'm
not able to do right now—but you can see that
it will be a very competitive part.

Mr. Purdy: You might also see those chips start
to show up in printer products, in fact
sometimes I wonder if printers have more
intelligence than the computers these days.

Mr. Spindler: I would like to make one more
comment—for the price points and the margins,
the first PC manufacturers have made a very
successful business by driving big volumes, and
they have developed around a particular
business model, that's the model of the industry
today and that's the model that has caused the
industry to grow to 40 million units a year.
Where do the add-in vendors, ISVs and the
whole industry develop their products. Do
they develop it to the 40 million unit a year
base, or to an unknown? I think that’s really the
key that's will continue to make these systems
more attractive from a price performance
standpeoint.

Mr. Lowe: ] want to thank the panelists for their
participation and want to thank the audience
for your patience
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Joe Grenier
Vice President, Manufacturing and Applications,
Semiconductors
Dataquest Incorporated

Mr., Grenier: Good Morning. I'm a Vice
President in the Worldwide Semiconductor
Group and I'm going to be your host for this
morning.

Before we get started this moming with more of
the weighty business of the electronic industry,
we heard a lot yesterday about the convergence
of technologies and the driving applications
and today we'll hear some more about those
issues. However, what I'd like to do first is sit
back and relax for fifteen minutes before we get
started, and I'd like to show you some of the
lighter, more interesting, more strange
applications of semiconductors, which today
may seem bizarre and specific, but maybe
tomorrow will be prosaic and ordinary
applications.

There is a bee with a chip on it. The Department
of Agriculture asked the Oakridge National Lab
to come up with a chip that would be an IR
transmitter, solar powered, to help them track
killer bees to determine their mating and
foraging habits. Oakridge National Lab built a
couple of prototypes. This is not the actual
chip—this is a chip they used in the weight
carrying test, and they found out that the chip
was a little too heavy so they had to lighten it
up to be around 48 mg. The project never
reached fruition, however, because they ran out
of funding. Now lest you think that the
Oakridge National Lab just does humorous
things like this, when I talked to the project
engineer who did this, it turms out they're doing
some pretty exotic stuff. They do
approximately 35 designs of advanced chips
per year and they use outside foundries to do
the manufacturing. One of the things that
they're doing right now is very advanced

control electronics for automobiles. He
wouldn't tell me what those were because it
was some kind of secret project, but he did
emphasize that it's very, very advanced control
electronics. They're doing collision avoidance
sensors for robotic arms so when the arms
swing around they won't bump into anything.
They are also doing read out detectors for the
supercollider. Everytime I found one of these
unusual applications and I talked to the people,
at first it seemed like it was an unusual
application, but there was always something
deeper that went beyond, and I think that will
unfold as we look at some of these.

Another one comes to us courtesy of CMI, Inc.
in Kentucky. They've just developed a device
to measure alcohol testing with the breathilizer.
Now there are some proposed Department of
Transportation regulations that are about to be
passed that will affect nearly 7 million
employees in the federally regulated
transportation industry. The regulations will
state that nobody can operate an airplane,
truck, railroad or any other kind of public
conveyance that's federally regulated if they
have a blood alcohol level between .02 and .04.
Now many of you know that most states have
regulations for drunk driving about .08 to .1. In
order to measure .02 or .04, you had to take a
blood test that would require a 24-hour turn
around, which means you'd have to sideline a
pilot. If you suspected him of being slightly
intoxicated, they would take a blood test and
then wait 24 hours. You couldn’t do a breath
test because although breath testing has been
around for 40 years, they're not very accurate.
They're only good at gross levels of .08 to .1.
Well, has CMI's developed a system that within
minutes can detect far below .02 with accuracies
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that will hold up in court. You administer the
test and get an instant printout— the whole
thing takes just a few minutes. There was an
objection to the new regulations that would be
passed because they wouldn't be feasible and
nobody could do the turn around. Well, CMI
has a product that can do it. There's a couple of
things I noticed about this slide, however. That
truck driver seems to be leaning and if you've
ever seen a drunk, once they start leaning they
keep on going, so I think this is probably a
staged photograph. The other thing is, I think
they could have used a smaller company van. I
don't think this photo uses good public
relations. The thought of a big semi rolling
down the highway behind you with a slightly
intoxicated driver disturbs me.

There are a number of other unusual
applications that are coming through the
medical industry. Another one is an
implantable defibrillator used to control rapid
heart rates, like tachycardia. This is not a
pacemaker. This is a device that detects the
irregular heartbeat and sends an electrical
impulse to the heart to get it back into normal
rhythm.

Another device is breast implants that are fitted
with a microchip to electronically tag the
implant to help detect the doctors and the
patients locate the device quickly.

Another one — hearing aids with digital signal
processing chips to help the wearer
discriminate between unwanted noise. Right
now, everything is amplified equally. The new
chips will help discriminate sounds you want to
hear from sounds you don't want to hear. For
instance, if you're in a crowded room, you
know we naturally discriminate, we pick up a
voice and we tune out or attenuate background
noise. Well, people with hearing aids don't do
that as easily so this new chip will allow them
to hear more accurately.

In agriculture, there are a number of things.
There are microcontrollers implanted into cattle
to stop rustling. Also, there are

microprocessor-controlled apple sorters that
sort apples into different bins by the redness or
the color of the apple. The device has a
chromaticity diagram in it and it compares the
reflected light back from the apples to a
chromaticity diagram and directs the apple into
the right color bin. There are even automated
chile pickers — robots that can move through
the field and detect four different colors of
chiles. It can also detect which ones are the
right color for harvesting.

There are greeting card kiosks being marketed
by Hallmark. The internal parts are an Apple
CPU, an Apple monitor, a custom keyboard,
and a Techtronics four-color printer and this
kiosk has up to 500 designs stored in it. You
walk up to the kiosk, select a design, then select
the font and you can create your own greeting
card When it's all done, it shoots out the card
and the envelope and you mail it away. It costs
$3.50 and 1 think that's a great deal. They also
have a modem which is attached to the
Hallmark office, representative or distributor
which monitors the status of the ink and
supplies so when you get low, a little buzzer
goes off and the representative comes out to
stock it up. At the end of each greeting card,
there is a little questionnaire that you're asked
to fill out — they're collecting real time market
statistics with every card you fill out. Would
anyone like to guess who are the most frequent
buyers of these cards? By the way, the
expectations have exceeded Hallmark's forecast
by a factor of three or more. Would anybody
like to guess? I don't hear anything so I'll tell
you. It's young men and one of the reasons is
young men don't like to walk down the aisles in
drug stores to buy the regular cards because the
displays are full of pinks and pastels. They're
not substituting these cards with others.
They're actually increasing their market by
selling to young men who otherwise wouldn't
buy cards. Maybe they ought to start putting
greeting card stalls in hardware stores next to
the tool department so young men will buy
even more cards. The designs are stored in a
CD ROM so for seasonal variations, like Easter
or Christmas, all the Hallmark representative
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has to do is change the CD ROM for each
occasion. I mean, there's 500 designs stored in
the CD ROM.

Here's an example of some of the cards, and I
have seen these — they're high quality. There
are some competitive products which are done
with plotters and the quality is really poor. One
final note: I'd like to mention that my brother's
company, Advanced Video Integration, is the
system integrator for this so please go out and
buy all the cards. It'll help his company and he
really needs it (Lots of laughter).

There is a new urinal at Dataquest. This is not
our new logo. Dataquest has just installed two
of these and again, this started out to be a rather
humorous thing because when we installed it
just a few weeks ago, everybody said, "Joe, I've
got a real hot idea for your unusual
application.” When I got into this though, it is
not humorous at all. This is big business and I
think there's a real message here. This is a
handleless, hands-off device. It's made by
Sloane and called the Optima Flushometer. The
black device continuously emits an IR beam so
when a person walks up, the IR beam is
reflected off the person's chest and the reflected
signal starts a hold circuit in that electronic
module. Then when you walk away, the hold
circuit is activated and it flushes. It's operated
by four AA batteries, which are good for up to
three years at the rate of 4000 flushes per
month. You laugh, but wait a minute. When 1
talked to the Product Manager about this, it was
like talking to an electronic design engineer in
Silicon Valley. He kept talking about value
added plumbing and he said in the electronic
module, there are already enhancements built.
1 didn't ask him what he meant by
enhancements, but he said the plumbing
industry has had the capability of doing this for
years and years, but the industry is so
conservative — they are very slow to accept
any kind of innovation, particularly when it has
to do with electronics. So they've been doing
this, but they haven't been able to market it. We
want them, but the industry that installs them is
very slow. When I asked him what was in the
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module, he was very circumspect because this
is big business. These valves are $100.00 to
$200.00 apiece and when you figure that there's
going to be millions and millions of these
valves installed, it's big money. I think the
message here is that there are unusual
applications out there waiting, if we can only be
creative and find them. He asked me where the
Dataquest conference was being held. When [
told him, he said, "fine, I'm going to have my
representative install a couple of these valves in
the restrooms outside of the conference room.
Yesterday during our break, they installed one
so quickly they forgot to take off the handle. So
the handle’s still there, but there's one in the
men's room and I believe in the women’s room
as well. You see these frequently at airports.
They have faucets and the IR beam comes out
of the side, and there's the electronic module.
By the way, I called my broker to ask him if I
could invest in Sloane, but I was told it's a
private company so unfortunately, I can't make
any money there.

There are a couple other interesting
applications courtesy of Dave Angel of
Information Storage Devices. He didn't send
me the text with these slides so I can only guess
at what they are, but ISD makes talking chips so
I assume this is some type of talking sign that
says hard hat area or wear your hat.

Motorola makes a beeper that actually talks to
you. Idon't know what it says — maybe it tells
you the number instead of having to look.

There is an implantable pacemaker. Now I just
can't imagine a talking pacemaker. What does
it say to you? I mean, there's enough voices
going in our heads now without another one
telling us something is wrong with our heart. I
have no idea what this is, but it must be a
talking pacemaker.

In any case, that's the end of the interesting
applications and there's a little humor here, but
I think there's some seriousness too. Some of
these applications that seem rather unusual,
like the kiosk and the plumbing fixtures, will
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not be unusual tomorrow. We're going to see
them all over.
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Global Trends Seen From
a European Perspective

Pasquale Pistorio
President and CEO
SGS-Thomson Microelectronics

Mr. Grenier: Okay, let's get back on line with
the more serious aspect of the day. I'd like to
introduce our first speaker, Pasquale Pistorio.
Mr. Pistorio has been President and CEO of
SGS-Thompson Microelectronics since May
1987. He began his career in semiconductors by
selling Motorola products for an Italian
distributor. He then moved to Motorola where
he held various positions including Regional
Manager for Italy and Marketing Manager for
Europe. In 1977, he was appointed Director of
Worldwide Marketing and Motorela Vice
President based in Phoenix, Arizona. In 1978,
he became General Manager of Motorola's
Intermational Semiconductor Division. In 1980,
he returned to Italy to become President and
CEO of the 5GS Group. Pasquale Pistorio
received his B.S. Degree in Electrical
Engineering from the Polytechnic of Turin. Mr.
Pistorio is a well known spokesman for the
semiconductor industry, in fact he has spoken
at Dataquest conferences numerous times over
the years, both in the U.S. and Europe. Today
he will give us his view of the semiconductor
industry from a European perspective. Please
join me and welcome Pasquale Pistorio.

Mr. Pistorio: Thank you. While I was listening
to the marvel over the technology yesterday
and today, one thought came to me. As much
as I love technology, depend on technology and
enjoy these innovations, I hope that the world
will not change to the point where I can't enjoy
a good plate of spaghetti anymore because
there will be a transistor some place. Let's keep
some things the way they are, okay?

Good moming, ladies and gentlemen. I would
like to start by thanking Dataquest for inviting
me to speak today. It is always a pleasure to
attend these meetings, especially when the
subject is so close to my heart. In particular, as
a European who worked for a number of years
in the United States, it is in may ways like
coming back home.

The title of my address today - Global Trends
Seen From A European Perspective - gives me a
lot of scope. So, what I would like to do is to
divide my presentation into two parts. The first
part will address the immediate future - which
is this year and next year. The second part will
attempt to look into the crystal ball to see what
will happen at the end of this decade or next
decade, always from a geographical point of
view.

By doing it this way, at least no one will be able
to contest my predictions because on the short
term, after all, we are talking with facts so I'm
not taking any risk. And as far as the long term
is concerned, I am sure that with time, the
borders will blur so that it will be difficult to
distinguish what you think I said and what 1
think I meant.

The first part will certainly concentrate on
Europe, with some facts and figures to put the
old continent’s performance into perspective,
and the second part will iook into the crystal
ball.

Let's start by defining the most important
parameter for us which is the electronic
equipment production. This year, Europe's
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electronic equipment production will reach 190
billion dollars. That is 26% of the world
market, which is exactly the same percentage as
Japan. I believe this is quite an impressive
number, a big percentage that many people
don't think about when speaking of Europe.

EUROPEAN ELECTRONIC
EQUIPMENT PRODUCTION
26% OF WORLD:
EQUALS JAPANESE ONE

Figure 1

However, what is no surprise is the way the
European electronics industry, similarly to the
electronic industry in any other region, has
consistently outperformed the rest of the
European industry in general. From 1983 to
today, the electronic equipment market has
shown 9% compounded annual growth. This
compares with the growth of the gross national
product of only 2.5% over the last ten years and
just 1.0% over the last three years.

When you break down the equipment market
sector by sector, some more unexpected results
pop up. For example, Europe is the world's
biggest producer of telecommunications
equipment. Europe has 35% of the world's
production and also is the number one world
producer of telecommunications equipment,
Alcatel. We are also number one in the
industrial sector with 36% of the world market
for electronic industrial equipment.

There is the automotive, where with 33% of the
world market, Europe is the world's number
two producer. Here too, in BOSCH, we have
the world's biggest manufacturer of automotive
equipment. We are also very strong in the

defense markets where we have a respectable
30% and the number two position after the U.S.

EUROPE IS WORLD's #1
EQUIPMENT MANUFACTURER
IN TELECOM & INDUSTRIAL,
#2 IN AUTOMOTIVE & DEFENSE

Figure 2

Obviously, we have our weaknesses and the
most important of those is the computers.
Here, the shortcomings of local producers are
only compensated for by the significant
presence in Europe of American manufacturers.
But in any case, in Europe this year, 7 million
personal computers will be manufactured
which corresponds to more than $2.5 billion
dollars of semiconductor TAM.

In terms of semiconductor consumption,
Europe represents 19% of the total world
market, a percentage that has remained the
same over the last 10 years.

EUROPEAN SEMICONDUCTORS
STABLE AT 19% OF WORLD
CONSUMPTION OVER LAST

10 YEARS

Figure 3

As a small side note, I believe that the low level
of Europe's semiconductor consumption results
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in part from the high percentage of
telecommunications, industrial and defense
electronics as a percentage of the total. All
three of those sectors have a lower impact on
semiconductors compared with the computer
and the consumer sectors.

It is interesting to note that while the level of
semiconductor consumption is not in line with
our 26% of the world's equipment market, it is
still very stable. Over the last decade, on the
other end, the American share of consumption
has dropped from 44% of the world to 32% of
the world and the Japanese share from 31% to
29%.

Of course, as everyone knows, the share lost by
America and Japan all went to the Asia/Pacific
area, which saw its share more than triple from
6 to 20% of the world total.

Let me add here that as far as ownership is
concerned, the European semiconductor
industry has remained stable at around 11 or
10% over the world market for the last ten years
or so, with some rebounding in the last couple
of years, having reached the historical
minimum with 9.7% some four years ago.

Coming back to consumption in 1993.
According to our estimations, we expect to see
approximately 20% growth in the European
semiconductor market even in the presence of a
strong recession in the general European
economy.

Pasquale Pistorio

There are five main issues driving the growth
this year:

1. The renewed growth in the production of the
personal computers as a result of the switch
from 386 to 486-based machines.

2. The export of telecommunications equipment
to emerging nations like China and eastern
Europe.

3. The increased use of semiconductors in cars
in order to meet the increasingly stringent anti-
pollution regulations and the focus on
increased safety.

4. Renewed growth in the consumer market
after 18 months of stock reduction.

5. The take-off in the use of cellular telephones.

That is the picture for this year - which is a
good picture for the semiconductor industry,
again, especially considering the recession in
Europe.

For 1994, we expect the growth of the European
semiconductor market to slow down to
somehow slightly above 10%. Again, Dataquest
has shown 12%, which is in line with our
expectations. I must say that we assume always
that the Dataquest number is the base part of
our planning, therefore we are obviously on
line. The main reason for this will be a
deceleration in the PC market.

SAMSUNG IN TOP 10 BECAUSE:

* PRESENT POSITION AND GROWTH
* INVESTMENTS

* KNOW-HOW

* EFFICIENCY OF KOREAN SYSTEM
* ROOTS IN ASIAN MARKET

SGS-THOMSON IN TOP 10 BECAUSE:

» PRESENT POSITION AND GROWTH
*INSTALLED & PLANNED CAPACITY
» TECHNOLOGY PORTFOLIO

* GLOBAL INTEGRATED PRESENCE

» ECONOMIC & FINANCIAL STABILITY

Figure 4

Figure 5
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However, the continuing strengths of the
telecommunications and automotive electronics
markets will continue to fuel the growth.

Well the picture that I have painted so far
presents a good side of Europe’s performance
with the strengths that you may not have
expected to see in the overall electronics
industry for Europe. However, I should point
out that in general, these strengths are in sectors
that have benefitted from various forms of
protection.

In reality, Europe’s ability to compete on the
open markets has been and is seriously
challenged by policies, practices and social
behaviors that have their roots in the birth of
the welfare state.

OWNERSHIP OF SUPPLY AT
END OF THE DECADE WILL BE:
#1: JAPAN  #2: US.A
#3: ASIA/PAC  #4: EUROPE

Figure 6

This is what has conditioned Europe's
performance in the past two decades and will
do so for most of this decade, which brings me
to the second part of my presentation - the
longer term.

Well European nations, collectively and
individually, decided to privilege social peace
instead of industrial development. So, instead
of moving quickly from an industrial to a post
industrial economy, we saw a slower, more
gentle change.

While the initial social impact was more
acceptable, the net result was that industrial
development was slowed down and our ability

to compete on the open world market was
seriously compromised.

The decline in Europe's competitivity was
particularly evident in those sectors that did not
benefit from various forms of protection. As
we've already seen, sectors like
telecommunications and defense, which were
inherently protected, have remained strong.
But when you look at sectors like the computer,
consumer and component markets - where
Europe has to compete on the open market -
then it is a completely different story.

Why? The answer is very simple. The welfare
states mean intrinsically higher costs of
manufacturers.

ASIA/PAC AND EUROPE WILL BE
MOST DYNAMIC MARKETS
AT START OF NEXT CENTURY

Figure 7

The cost of money is higher because resources
absorbed by the welfare state have to be paid.
To this we then have to add other factors
resulting from our decision to favor industrial
peace.

The number of hours worked in Europe
compares badly with those common in
competing systems - nearly 40% more hours per
person per year in the four tigers of Asia and
nearly 20% more hours per person per year in
the U.S. compared with Europe, just to give you
two examples. So, with all other conditions
being equal, we need more people to get the
same output. What's more, we have much less
flexibility in Europe in the way we are allowed
to manage our manpower resources and
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therefore, also utilization of our assets. 5o it is
difficult for us to react quickly to market
conditions and to exploit fully the installed
base.

I believe the issue of flexibility is, in the end, the
most important for the European system and
we have to work on this to regain our full
competitivity. These are just some of the brakes
on the European industrial machine that are
slowing down our growth and reducing our
competitivity on the world market.

Europe has taken a long time to wake up to the
risk it is facing. In fact, it wasn't until the stari
of the 1990s that we began to face up to the fact
that we were not competitive on the open
market,

CHINA+ASIA/PAC TO BECOME #1
CONSUMER OF SEMICONDUCTORS
DURING 1st DECADE
OF 21st CENTURY. EUROPE TO
OVERTAKE JAPAN AT POSITION #3

Figure 8

This brought home, most forcefully, the start of
the economic crisis which was already bubbling
under the surface and was intensified and
accelerated by the effects of the Gulf War.

To become more competitive we have to make
some substantial changes and we have already
started.

A strong program of privatization of
government controlled corporations has spread
around Europe, with the UK setting the trend
and being practically over with the process.

A growing deregulation trend is also occuring
in Europe — favored, guided and forced by the

Pasquale Pistorio

European Community. Airlines and
telecommunications are the first timid
examples, insurance companies and banks will
follow.

On top of that, the devaluation of the weaker
currencies have put several European countries
on a more realistic footing with the rest of the
world and of course, are making their products
immediately more competitive. Devaluation is
a different way of paying the price for wanting
too much. You read your standard of living by
the monetary automatic effect rather than by
policies.

We have also seen a reduction in the cost of
money while keeping inflation within
acceptable levels. This has been possible
because we have also accepted a general
reduction in the level of welfare offered and
unfortunately, because of the high level of
unemployment, and the deep recession.

In addition, we have also seen a general
willingness at all levels to make the system
more flexible and competitive, allowing us to
get much greater use out of our investments in
equipment and’to respond faster to market
changes.

However, that doesn't mean that Europe has
turned the corner. Far from it. The European
system will certainly suffer from a lack of
competitivity for several more years.

STRONG EUROPE
WILL GET EVEN STRONGER
AS EASTERN EUROPE GROWS

Figure9
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The process is going to be long because we are
going to have to adapt to some very different
conditions and some hard choices will have to
be made.

We are going to have to overcome the rigidity
of the unions with regard to the flexibility of
manpower. People at all levels are going to
have to face new realities concerning the levels
of welfare provided and everyone is going to
have to get used to the idea that there is
increased expectations and competitivity for
every single job on offer.

Still, T believe that Europe in its search for
competitiveness will strive to maintain and I'm
sure that Europe will secure a high degree of
social solidarity and high respect for the
environment. In reconciling these needs,
industrial competitiveness on one side and
social concern on the other, Europe will lead the
world and will provide a model to follow. We
must make sure that the search for
competitiveness doesn't ignore that human
beings and humanity is a descender and hand
over the process, not just a mean and I believe
in this sense, Europe is going to reconcile pretty
well those two aspects.

During these years of change, Europe as a
system may continue to lose ground and may
be forced to use defensive weapons to protect
its position. If it doesn't, several industrial
sectors will risk succumbing to external forces
and being overrun by the competition with a
disastrous impact on a stubborn unemployment
level that is already above 10%, with nearly 20%
in the age group below 25.

However, what is true for the macroeconomic
system in general is not necessarily true for
some world class companies with a strong
European base. Those corporations will be able
to withstand the negative European
environment and tendencies thanks to their
high level of globalization which allows them to
get the best out of every area in which they
operate. Of course, we consider ourself a global
player.

The negative tendencies of the European
industrial environment will be reversed as we
move toward the end of this decade. Europe
will become much more competitive and as a
consequence, the levels of defense will be
reduced.

ASIA’s WAKING GIANT
WiLL BOOST ALREADY
TUMULTUQUS ASIAN MARKET

Figure 10

I believe that Europe can reverse the trend
because we have the most incredible basic
resources.

We have a very strong industrial base of large
corporations in all sectors. We have a fantastic
infrastructure of small and medium enterprises
that are lean, flexible, agile and ready to cope
with the opportunity of an environment that is
rapidly changing.

We have the scientific and technological know-
how.

We have a depth of culture that is unmatched
anywhere in the world with an educational
system that has its roots in the very beginning
of modern civilization.

We have a breadth of culture which has fully
retained all of its many national characteristics,
resulting in a most fertile environment where
creativity blossoms and innovation has become
almost second nature.

We've got excellent universities and research
institutes - I believe some of the finest in the
world.
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We have got strong communications and
telecommunication networks to link together all
the component parts of the European
MACroeconomic system.

We have some important physical and
commercial resources like oil, coal, nuclear
power for energy, agriculture, and tourism to
give us a solid base to build on.

And finally, we have the potential of eastern
Europe.

All these factors and our willingness to
implement the changes mean that Europe will
rise again to become a formidable player on the
world scene.

I mentioned eastern Europe. This is a difficult
phenomenon to predict, and I am not a political
or social scientist, but I'm certain of a couple of
things regarding the process that is bringing
‘free market forces and western democracy to
the eastern block.

a. the process is irreversible
b. it will be very, very slow

So, while it is true that there is enormous
potential for growth, and particularly in
electronics where there is already a lot of know-
how and very low costs, this potential will not
be realized in my opinion in this decade.

Today's merchant semiconductor market is
almost negligible. The biggest market,
obviously the Russian market is only 180
million dollar and in total all the ex-eastern
block countries represent a market of 270
million dollars which is only 2% of the western
European semiconductor market.

Pasquale Pistorio

TURN OF CENTURY
WILL SEE A MUCH MORE
COMPETITIVE EUROPE

Figure 11

But in the next decade, watch out. The
potential is there and is based on several
evident facts:

1.There is a massive and well-educated
population

2. There are immense natural resources

3. There are many virtually untapped markets
4. Formidable scientific and technological
know-how

5. Low costs, both in manpower and of brain
engineering

So Eurcope, towards the end of the decade,
already in good shape and able to compete, will
get a boost from the emergence of the eastern
countries and naturally those countries will
turn first to western Europe because of its
geographical and cultural proximity.

EASTERN EUROPE
1S TREMENDOUS RESERVOIR
OF POTENTIAL GROWTH

Figure 12
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In parallel to the growth in the eastern block,
we will witness the explosion of the Chinese
market. This will give a tremendous boost to
the already tumultuous Asia/Pacific region.

EUROPE WAKES UP
TO LACK OF COMPETITIVITY
AT START OF NINETIES

Figure 13

Already we are seeing signs of the way China is
going with special areas of industrial
development and the success in these areas. Of
course in 1997, with Hong Kong joining China,
there will be a new boost of industrial western
philosophy and methodology that will
accelerate the process.

As a result, during the first decade of the new
century, we will see a new scenario for the
microelectronics industry, with Asia/Pacific,
including China, and Europe being the two
most dynamic areas.

EUROPE WILL REMAIN
LESS COMPETITIVE
OVER THIS DECADE

Figure 14

Naturally, those companies that choose
accordingly will have significant advantages
over those companies that will ignore this new
scenario.

And what will this be?

Well, to synthesize the way I see the
consumption of semiconductors and the
distribution of the microelectronics market in
the future, we will have:

1. China and Asia/Pacific becoming the world's
number one user of semiconductors sometime
during the first decade of the next century.

2. America will be the second biggest user,
somewhere not far from the Asia/Pacific
region.

3. Somewhat surprisingly, Europe will be in
third place, a long way behind the first two, but
ahead of Japan.

EUROPE’s DECISION
TO PRIVILEGE SOCIAL PEACE
LEADS TO DECLINE IN EUROPEAN
INDUSTRIAL COMPETITIVITY

Figure 15

This is consumption and doesn’t mean too
much in terms of ownership of supply. There
the story is completely different.

Through this decade and the next one, I see
Japan keeping the world leadership in terms of
ownership of semiconductor, the leadership
that they gained in 1986. They will still be
followed closely by the United States.
However, the cumulative weight of Japan and
the United States will be progressively reduced.
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WELFARE STATE
MEANS HIGHER COSTS
FOR MANUFACTURERS

Figure 16

The major change will be in the relative
position of Asia/Pacific and Europe. By the
start of the next decade, Asia/Pacific will have
overtaken Europe to become the third largest
macroeconomic system in terms of ownership
of semiconductor production. Europe,
although in fourth place, will have a slightly
bigger share of the market than it has today and
will somehow reduce the present gap between
consumption and production.

By the end of the decade, the consolidation of
the world's microelectronic industry will be
completed. The suppliers will be divided in
two major categories:

a. on one side, a small group - probably a dozen
of the major broad range global suppliers, each
having at least 5% of the world market share;

b. on the other side, a large and numerous
variety of different kinds of specialists, each
with less than 0.5% of world market share.

And in the middle, basically nobody.

Companies today that are in between those two
levels of market share, in what I call the
instability zone, with either grow up alone or
by mergers, or refocus their effort to specialize
or simply will be absorbed and disappear.

Where will the major players come from?

Pasquale Pistorio

As far as the top 10 distribution, I believe that
from a geographical point of view, it would be
much the same as it is now in terms of
macroeconomic system of belonging. There
will still be a significant number of Japanese
companies and a slightly smaller number of
American ones, just as it is today.

However, I see two important changes from
today's list in the top ten.

One, I believe that even by the end of this year,
Samsung of Korea will move into the top 10.

Two, by 1996, SGS-THOMSON will have joined
them in the top 10 ranking.

I base my forecast for Samsung on:

1. Its present position, the dynamics of its past
growth and more than anything else, the strong
investment and policy of growth that they've
followed.

2. The know-how they've applied so well up to
now. I see no reason why this should not
continue.

3. The efficiency of the Korean system.

4. And, their entrenched position in the
dynamic Asia/Pacific region.

EUROPEAN SEMICONDUCTOR
MARKET, WITH 20% GROWTH,
WILL OUTPACE
LOCAL ECONOMY IN 1893

Figure 17

Given these conditions, 1 don't see how
Samsung will miss the target.
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My prediction that SGS-THOMPSON will also
be in the top 10 by 1996 is based on solid facts:

1. This year our growth will be 30% and we will
have more than 2 billion dollars in sales.

2. Our growth this year has been limited only
by capacity but with our new 8" capacity
coming on-line at our brand new Crolles facility
near Grenoble, we will keep our growth
significantly above the market, at least for the
next two years and future growth will also be
facilitated by other 8" facilities in Europe and
outside Europe in the advanced planning stage
at this moment.

3. We have 0.5 micron technology released and
ramping up in Crolles. At the same time, we
are increasing our traditional leadership in
mixed technologies by pushing even further
ahead in power and introducing in parallel new
signal mixed technologies.

4. We have made the right choice from a
geographical point of view, going for a global
integrated presence because they insist on the
concept of integrated presence. Very, very few
companies have chosen this form. Everybody
wants to sell globally, but very few companies
have understood that they must be an
integrated supplier in each major
macroeconomic system, and by integrated 1
mean with marketing, manufacturing, design,
and research. In Asia, for example, we were the
first western manufacturer with diffusion,
design and assembly facilities. In America, in
addition to design and diffusion, we also have
advanced the research. We have also recently
completed important expansions in our 6"
facilities in Dallas and as I've mentioned, we
have an 8" facility in the advanced planning
stage.

5. We have a very strong network of strategic
alliances with leading systems manufacturers,
Alcatel or Seagate just to mention two names,
and we have a very strong network relationship
with other manufacturers for technology and
product development, like the alliances we

have with Phillips, Mitsubishi, Sanyo or with
institutions like Cnet or Leti.

6. Finally, our company is profitable with a
profit performance which matches that of the
top 10 manufacturers, while maintaining a high
degree of R&D expenditure — this year 16% of
sales, last year 18% of the sales and a high level
of capital investment with this year will be
above 20% of sales. Financially too, we are very
sound with a debt to equity ratio of just 0.3.

1994 SEES SLOWDOWN
IN EUROPEAN SEMICONDUCTOR
MARKET GROWTH
TO AROUND 10%

Figure 18

Like Samsung, given those conditions, I don't
see how we can miss the target.

In conclusion, I believe that the European
electronics industry is intrinsically strong,
notwithstanding some areas of difficulty.

As the world markets get even more
competitive, Europe will suffer in the short
term and continue to suffer in the medium term
because it lacks competitivity.

However, the forces aiming to solve our
problems are already in place and working.

After a period of relatively slower growth,
Europe will reverse the negative trend and
make a strong comeback. So much so, that I see
Europe passing Japan in terms of
semiconductor consumption by the end of this
century.
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In terms of semiconductor production, Europe
will get a slightly bigger share of the total
market, but will inevitably end up in fourth
place.

So much for Europe.

And with regard to SGS-THOMSON, on top of
what I said for the medium term, the top two
levels in our organization had a world meeting
recently in Paris with the subject of Vision 2000.
We are very excited with the outcome of our
perspective about our own future, but I will not
comment, I will not tell you now because I hope
that this will form the basis for another
presentation when Europe, like SGS-
THOMSON is today, will be again a very
strong and competitive player on the world
scene.

Ladies and gentlemen, thank you.
Questions and Answers:

Question: Pasquale, when will you have a fab
in Phoenix?

Mr. Pistorio: Well, we have, as everybody
knows, a world class facility in Phoenix that has
remained empty because it was completely
adjusted before the merger with SGS and
Thomson Semiconductor. Thomson had the
strong large capability so we didn't need it. The
point is now that all our capacities are
saturated and we are seriously considering a
new 8" facility in the states, of course Phoenix is
part of this consideration. We should come to
some conclusion pretty soon.

Question: Do you believe that European
companies will gain market share in the

Pasquale Pistorio

European computer market? How about to the
worldwide computer market?

Mr. Pistorio: To gain market share in the
computer market, you must be worldwide.
There isn't, first of all, a European computer
market. The players are the same on the world
scene and are mostly American, so I think the
Europeans have to gain market share in the
computer market. We are doing very well in
the peripherals applications. We believe that
we are the leading supplier to the hard disk
drive makers, And we are developing a lot of
chips and graphics and other parts of the PC
that are opening up. It happens that nobody in
Europe today is in the mainstream X86, but
there is a lot of activity in all other components
of a PC and we were increasing that aspect. So
yes, I think that this will change.

Question: What is your projection for
European semiconductor import tariffs?

Mr. Pistorio: Well, as you know the import
tariffs are coming down and there is no
question that by the end of the decade, they will
have to fade out. The objective is not to protect,
but to maintain a period of progressive
adjustment in order to leave the European
industry to become more competitive. It was
the same treatment Japan enjoyed for many
years until it became very strong. So, no
question that the tariffs will expire — the
question is the pace of expiration and the pace
of phasing out. By the end of the decade, in my
opinion, they will not exist anymore.

Thank you.

1993 Dataquest Semiconductor Industry Conference 99



Federal Technology Policy:
A New Era

Lionel "Skip" Johns
Associate Director, Office of Science and Technology Policy,
Executive Office of the President
Office of Technology Assessment (OTA)

Mr. Grenier: Our next speaker is Skip Johns.
Mr. Johns is Associate Director for Technology
in Space, Office of Science and Technology
Policy, Office of the President. He previously
served as Assistant Director of the Office of
Technology Assessment or OTA, which he
joined in 1975, and was responsible for forming
and managing the Energy Program. In 1978, he
was named Assistant Director of the Energy
Materials and International Security Division.
Under his direction, more than 100 Technology
Assessments were submitted to Congress on
such issues as MX missile basing and the effects
of nuclear war. Previous to joining the OTA,
Mr. Johns was a Corporate Finance
Representative with Alex Brown and Sons. Mr.
Johns is a member of the Council on Foreign
Affairs and a Fellow of the American
Association for the Advancement of Science.
He received his B.S. Degree in Corporate
Finance from the University of Virginia and
was an aviator in the U.S. Navy. Today, Mr.
Johns will share the key aspects of the Clinton
Administration’s Technology Policy as it relates
to electronics. Please join me in welcoming
Skip Johns. '

Mr. Johns: It's a terrible thing when you get
old, you drop away some of the things that you
did earlier in your life. I was also with
Hazeltine, who licensed RCA for color
television. I was with Magnavox when Frank
Robbin was there and I was with General
Instrument when they were working on
cordwood construction for semiconductors. So,
I feel like I'm an old friend of your industry.

I wish every industry in the country was as
healthy as semiconductors in the United States,
not only because of where you stand in the
world markets, but because of the foresight that
you had in doing such things as preparing road
maps and thinking about the health of your
industry. The way it's turned around since
1985 or so is really very impressive indeed, and
I hope will be a model.

I'd like to talk to you first of all about what's
going on in Washington and what's changed,
because it drives the equation of where the
government is going to be over the next four or
five years. I won't predict after that.

The budget is the thing that's driving the
country. We're 4 trillion dollars in debt and
climbing. This administration is committed to
reducing the amount of borrowing and paying
it off so our children and grandchildren won't
have this burden. This issue really shapes what
the federal budget will look like in the years
ahead. I'll give you an example, because it
drives R&D policy and what we have to do to
reinvent government, much in the ways that
your companies had to over the past few years.

The GDP in the U.S., as everyone here probably
knows, is approaching 6 trillion dollars. The
federal part of that from taxes and other sources
is about 1.5 trillion. Of that, about 500 billion is
what you would call discretionary. The rest
goes for Medicaid, Medicare, Social Security,
interest on the debt — all of the things over
which you have no control, unless you're a little
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better on your discretionary spending. Of that
500 billion, over the next five years it will rise
from roughly 511 billion to roughly 540 billion.
That obviously does not absorb cost of living, s0
it will be declining in real terms. What's in that
500 billion? :

262 billion of it is defense, so that basically
leaves 240 billion dollars. That goes toward
education, labor, agriculture, health and human
services, NASA, the National Science
Foundation — everything. You can understand
why the President has focused on health care
costs. At 600 billion and rising 15% a year, it
wouldn't take long for the health care part of
our budget to eat the rest. It's a serious
problem.

With regard to that 500 billion, the part that my
office is concerned about is roughly 76 billion
dollars, which is the Federal R&D Enterprise.
Approximately 60% of that has been defense;
40% of it has been for other civilian purposes.
Included in that money is roughly 3 billion
dollars of the National Science Foundation,
principly for basic research, 10 billion dollars
for the National Institute of Health, principly
for health care and drug research and about 40
billion doliars for defense spending, including
15 billion dollars for NASA. If you add up
those numbers, the rest, transportation,
agriculture, the other agencies, are a very small
percentage. So you can see our distribution
coming down from 40 billion for defense to 15
for NASA, 10 for NIH, 3 for NSF and that gives
you a very small number tapering across the
rest of the agencies. As part of the change that
has been driven, it's not only the budget
imperatives, but that the Cold War is over. The
end of the Cold War and finding out our
potential Cold War adversary doesn’t even
existing anymore has had very important
impacts with regard to the way this country has
been investing its R&D resources and its tax
money. One of the things that is clearly the case
is that we have a large R&D establishment that
has been supported by defense as well as a
large production capacity that's been supported
by defense. That's both good news and bad
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news. We produce 75% of the satellites in the
world today — we're a formidable force with
regard to launch services in the world, aircraft
are our largest export industry. We have a very
strong Health and Drug Industry, some would
even argue too healthy. Many of these have
derived from our Federal Investments in R&D.
One would not want to dismantle this R&D
capacity foolishly. As a consequence, that
changes what it is that we have to do.
Historically, an administration coming in
would just take what that administration felt
was important and set money aside in the R&D
budget to be spent to support those activities.
Basically, that meant turning up the printing
presses and borrowing more money for that
purpose. This administration is committed not
to do that.

As a consequence, we've got to put some order
in how that 76 billion dollars gets spent and we
also need to follow through on a commitment
of the administration to shift that defense R&D
from roughly 60:40 defense to more like 50:50.
In the course of this, we must also move our
defense dependency more to the commercial
industries versus having a separate industry set
up to function and support our defense
establishment. Peace, as we all know, has not
broken out in the world. I think the White
House has had a strong reminder of that this
past week. Nevertheless, the types of strategic
investments that we've been making are not
smart. We have cut back in the prior two
administrations. In fact, the defense
expenditures were cut back starting back in
1985 and then continually to the present time.
Those cut backs are going to continue. How to
use these defense resources, particularly the
R&D resources, so that we don't create straight
losses to our GDP, so that we don't have
regional impacts that become great social costs
not only to the individuals who are affected by
it, but to all of us whe will pay for those costs,
require great care and consideration.

The administration put out a technology policy
that was released at Silicon Graphics on
February 22. ] suspect some of you saw it. We
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would like to be measured four years from now
against following through on just what we
outlined in that technical policy. Let me site the
goals, if I may:

*Long-term economic growth that creates jobs
and protects the environment.

*A government that is more productive and
more responsive to the needs of its citizens.
*World leadership in basic science,
mathematics and engineering.

A simple set of goals.

I'm going to start with R&D priorities, then talk
a bit about defense conversion, the information
infrastructure, clean car, NASA and a
legislative agenda. However, I'd like to save
some time for Q&A at the end because it's true
that we get locked inside the beltway — we
need to be beaten up a bit by folks like you who
have a fresher perspective, being outside of the
Washington scene.

First let me just say, the Office of Science and
Technology policy, which most of you perhaps
have not heard of, is run by John Gibbons, who
is Assistant to the President for Science and
Technology. It's principle role is to coordinate
Science and Technology in the Federal
Government. This is 22 agencies that have one
or another type of roles in the Executive Branch.
So this coordination activity has been more in
statement than in fact. Coordination has
occurred in the high performance computing
area and in global change and in very few
others, something less than 10% of the overall
budget.

In terms of R&D priorities, that's just not
possible anymore. If we are going to spend
R&D money on what's important, we've got to
stop spending it on what's not important, and
the only way we can do that is to set priorities.
We have a commitment to bring industry in to
advise on R&D priority-setting and we intend
to do that. We've asked each federal agency to
categorize their R&D in 11 different categories.
The purpose of this is so that when you're

setting R&D priorities, you're not saying is this
AIDS research contract more or less important
than this fuel cell development contract and if
we can get it in the proper buckets, then we
have a group of categories in which industry
can be asked in to advise us on R&D priority
setting. We intend to have an interagency
group made up of each agency who spends
money in each of these categories, sitting
together to work out R&D priorities across the
whole federal government. It hasn't been done
before and it's time we started.

Much of the R&D endeavor in the U.S. has built
up over the last 40 years of Cold War and that
means that we are preserving Mr. Nixon's, Mr.
Carter's, Mr. Regan's, and Mr. Bush's R&D
agency in many cases. If you're unable to start
what's important or current, you're preserving
the past and foregoing the future. We just can't
do that. The industry role in giving us advice is
the difference between picking winners and
losers. That's not a sport that this
administration intends to play.

We have instructed each of the 22 agencies that
I mentioned to increase their amount of activity
with the private sector from 10% to 20%. What
this means is an agency like NASA, which has
been very responsive to the Aerospace Industry
through Aeronautics to the Aircraft Industry,
has a wide range of interesting R&D activity,
but they have had little outreach to the private
sector, other than Aerospace and they are going
to increase that activity. In fact, I sent out a call
on the Clean Car Initiative to see what they
were doing since last spring's instruction to
them, and 25 cases involved or related to Clean
Car activities were sent back from the various
centers in 24 hours. It's actually working - it's
encouraging.

In defense conversion, as the military budgets
decline, the administration must have a
coordinated strategy for investing defense
assets, people, facilities and technologies into
the commercial economy to create jobs and
stimulate economic growth. Two dimensions of
that strategy are key - the transition assistance
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to targeted workers, communities and firms
that are hurt by defense cuts and military base
closings, and two, investment in job training
facility reutilization and dual use technology
that will create new economic opportunities.
This strategy must also reflect the urgent need
of the Defense Department to change the way it
does business as defense technology becomes
both more expensive and less sophisticated
than it's civilian counterpart. DOD must rely
increasingly on the commercial technology
base.

Now I'd like to move to the National
Information Infrastructure. This administration
is strongly oriented toward science and
technology as the key to prosperity, economic
growth and high quality jobs in this country.
The National Information Infrastructure,
started by Vice President Gore when he was in
the Senate, is one of the key initiatives that will
drive technology into applications in the home,
in the office, in the libraries, in the schools, and
in the places where those productivity gain
opportunities can be best utilized. It also
should be a continuing source of growth
opportunity for this industry.

The NII will be a seamless web of
communications networks, computers,
databases and consumer electronics that will
put vast amounts of information at the user's
fingertips. Satellites are an essential element of
this growing information infrastructure.

The NII also includes the trained people who
will build, maintain and operate these systems,
the applications that exploit the new
technologies and the consumers that will
benefit from these new tools. But the NII is not
just telecommunications, hardware and
applications. It's also a new attitude about the
future, and about the relationship between
government and the private sector.

Through NII, the Clinton Administration is
committed to working domestically with
business, labor, academia, public interest
groups and local governments to ensure that all
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Americans will have access to information and
will be able to communicate with each other
using voice data, image or video anytime,
anywhere. Nor are the benefits of the NII
intended to end at the shores of the U.S.
Internationally, the Clinton Administration is
committed to working with the global
community to understand how these new
information technologies and services can be
made available on a global basis.

The National Information Infrastructure will be
most effective when it becomes integrated into
an essential global information infrastructure.
Development of the NII can also help unleash
an information revolution that will change
forever the way people live, work and interact
with each other. The NII will ultimately
connect the nation's businesses, residences,
schools, health care facilities, and other public
information and social service providers
through a broadband, interactive
telecommunications and information network.
The NII will be capable of transporting large
quantities of data at high speed and making
two way video as common place as phone
conversations are today. The NII will also spur
the creation of a new generation of information
appliances that will allow people to access and
manipulate data in ways that we cannot even
imagine today. These applications might
include interactive learning devices that employ
next generation virtual reality tools or tiny
wireless computers capable of complex design
and engineering tasks, or pocket sized devices
that allow doctors access to medical resources
from remote locations.

In the next generation, the creation of these
devices will be driven by human imagination
and by the nearly insatiable appetite that
people have for more information and faster
communication. Today in the United States, the
private sector is already developing and
deploying key elements of the future
infrastructure. Even current federally
supported networks operating on a national
scale, such as Internet, rely on facilities leased
from private sector providers. U.S. firms now
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invest about 50 billion annually in the U.S.
telcommunications infrastructure. These
privately owned resources will continue to be
the foundation upon which the NII is built and
maintained.

To clarify, this is not a government built
information infrastructure. The government
will provide some aspect of delivering this to
those, perhaps through libraries or elsewhere,
where it may not be afforded as a service
without government assistance, but we're
talking about a private national information
infrastructure, not a government one.

The Administration’s program stresses a
government private sector partnership in which
the Federal Government promotes necessary
development, but does not seek to become a
national network operator. The principle role
of government is to enhance and complement
the efforts of the private sector and to assure
that the benefits of the information
infrastructure are available to all Americans at a
reasonable cost. In developing it's policy
initiatives under the NII, the Clinton
Administration will strive to promote private
sector investment through appropriate tax and
regulatory policies. The President has already
signed into law legislation that provides
incentives for private sector investment in R&D
and new business information.

One of the most effective ways to promote
investment in the NII is to introduce or further
expand competition. The Administration will
work with Congress to pass legislation that will
seek to ensure greater competition and
universal access in key communications
markets. To ensure that information resources
are available to all at an affordable price, the
Communications Act of 1934 established a
nationwide goal of universal service. That is
the widespread availability of affordable
telephone service. A major objective in
developing the NII will be to extend the
universal service concept to meet the
information needs of the American people in
the 21st Century. The Clinton Administration

intends to work diligently to ensure that the
American people are not divided into
telecommunication and information "haves”
and "have nots.” We intend to promote
technological innovation. The Administration
is committed to accelerating the development of
those technologies which are critical for long
term growth, but not receiving adequate
support from private person, either because the
returns are too distant or the investments too
great. In particular, the Administration is
maintaining a strong support for the high
performance computing and communications
initiative and is proposing new investments in
development of applications in education,
manufacturing, health and digital libraries. We
intend to promote seamless and interactive
access to the NII. To ensure interoperability
and openness of the many components of an
efficient, high capacity initiative, NII standards
for voice, video, data and multimedia services
must be developed. These standards must be
compatible with a large installed base of
communications technologies flexible and
adaptable enough to meet user needs at
affordable costs.

We need to improve the management of the
radio frequency spectrum. The Administration
is committed to streamlining it's procedures for
the allocation and use of spectrum. Changes
are already underway and will provide greater
flexibility and spectrum allocation, including
increased share of spectrum between private
sector and government users, increased
flexibility in technical and service standards
and increased choice for licensees in employing
their assigned spectrum.

Effectively coordinating NII initiatives with
other nations is critical. The NII will develop in
the context of evolving global networks to
ensure that the benefits of new products and
services can be enjoyed on a global basis. The
United States will continue to work diligently
in international policy and spectrum allocation
seeking to reduce trade barriers to the flow of
new information, products and services and
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eliminate the barriers caused by incompatible
standards.

Now I'd like to move just for a minute to the
Clean Car initiative. You folks may have heard
something about it out here. Last Wednesday,
the three CEOs from Ford, General Motors, and
Chrysler were on the lawn of the White House
announcing an agreement with the President
and the Vice President for creating a new Clean
Car over the next decade. This car will be three
times as clean as any car today, but it will meet
all of the standards that one has come to expect
and desire in an automobile. It will be
comfortable, fast, safe, affordable and you'll
want it, if we're successful. The automobile
represents one in seven jobs in the United
States. The increasing dependence on imported
oil is now running 50 billion dollars a year at
current oil prices, and as we all know, those
numbers can double very quickly. Our oil
consumption since 1985 is up nearly 50%, and
it's going to continue to rise, so that burden of
importing oil, which other nations share as
well, is a continuing economic drag on the
nation aside from the National Security
implications of increasing dependence on fewer
and fewer sources of oil in the world. As we've
seen in places like China and elsewhere in the
Third World, which is the largest growing
market for energy these days, the demand or
the necessity to raise the price of oil in order to
moderate demand from those countries that are
supplying the oil is going to become an
imperative. That's just one of the beneficial
reasons of having a car that essentially doesn't
pollute. The external cost associated with the
problems in L.A. for air and 22 other cities in
this country is an issue. Italy in the
summertime has to go at an odd and even
license plate and the effect on their GDP for
having to do this in the interest of public health
is costly indeed. So we have an objective of
designing a car or charging these companies
with designing a car and the Federal
Government is providing resources to help
support that development, which have
important long range social goals as well as cost
containment for the wide number of costs that
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the kind of air we have in L.A. creates on
society. So, this common goal makes it clear
why taxpayer dollars are being invested .

Let me tell you why we're so excited about the
project. The goal is unprecedented and is
possible only because of technological progress
made in areas like advanced materials, motors,
fuel cells and other technology during the past
few years. Both the government and industry
partners recognize this geal. While this
represents an enormous technical challenge, we
should acknowledge the courage it took for the
leaders of the U.S. Industry to accept it. Really,
we negotiated with them for the better part of
six months to see if in an era where trust has
not been a strong commodity between
government and industry, they could actually
come to believe that we were serious about
achieving these goals. It's critical for the
environment since it aims directly at
technology. Also, it's critical for ensuring
control over both urban air pollution that can
ensure control of greenhouse gases for the long
term future. It's a true joint venture between a
well-coordinated team of Federal agencies and
the big three auto manufacturers. We've agreed
to ambitious joint goals and promised to work
together. It's a model of the kind of
private/public partnerships we hope to build in
other areas. The agreement breaks decades of
deadlock between industry and government
about the best way to ensure low automobile
emissions and high safety standards.
Successful development of the technology for
such a vehicle could greatly reduce the need for
regulations. The agreement is, however, a
research agreement and does not address
regulatory issues.

It's a key opportunity for using the unique
resources of the U.S. Investment in Defense. It
makes the expertise of the Department of
Energy’'s Weapons Labs as well as research
facilities throughout the Department of Defense
available to U.S. Industry. It can restore the
technical leadership of the U.S. Industry and
provide the basis for exporting technology and
products worldwide.
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This is a model of the kind of agreement where
there is a social aim and a market aim, which
work together. A national launch policy for
NASA is another example. We have been
working to reinvent NASA in a sense, to
redirect those resources within NASA so that
they are more responsive to market needs in
general. We have redesigned the Space Station
which is to produce a station that meets mission
goals instead of goals that were set up in this 40
year Cold War era. It involves 14 nations and
may shortly involve a 15th nation, and is our
principle man in space activity.

Now I want to touch on just one last area of
some of the initiatives that we intend to pursue
to create a world-class business environment
for innovation in the private sector investment.
We intend to make permanent the research and
experimental tax credit and the need for
additional U.S. Investment in R&D is clear.
Currently, the United States invests 1.9% of
GDP in non-defense R&D as compared to 3% in
Japan and 2.7% in West Germany. We will
increase private R&D expenditures to make
research and experimentation tax credits
permanent. In the past, the effectiveness of this
credit has been undermined by a series of six
and nine months temporary extensions. The
credit cannot induce additional R&D
expenditures unless it's future availability is
known when businesses are planning R&D
projects and projects costs. R&D activities by
nature are long-term and businesses should be
able to plan their research activity knowing the
credit will be available when the research is
actually undertaken. Thus, if the R&D credit is
to have an intended incentive effect, it should
be permanent. The President has just signed a
three year extension. We would have liked for
it to be permanent. Our partners on the Hill,
hopefully, will think one more time about this
in the next three years. We intend to create
incentives for long-term investment in small
business. The administration will send
legislation to Congress designed to provide
incentives for those who make high risk long-
term venture capital investments in start-ups
and other small enterprises. These companies

are the major source of job creation, economic
growth and technological dynamism in our
economy. We also intend to create incentives
for investment in equipment. Currently,
America's chief economic competitors are
investing twice as much in plants and
equipment as a percentage of GDP as the
United States. Furthermore, studies show a
high correlation between investment in new
equipment and productivity. Since new
technologies are often embodied in capital
equipment to stimulate additional investment
in equipment, the Administration will propose
a temporary incremental investment tax credit
for large businesses and a permanent tax credit
for small businesses. We intend to reform
antitrust laws to permit joint production
ventures. The Administration will forward
legislation to Congress which would extend the
National Cooperative Research Act of 1984 to
cover joint production ventures. The escalating
costs of state of the art manufacturing facilities
will require firms to share costs and pool risks.
We intend to ensure that US. trade policy
strengthens high technology industries. To
remain competitive, America’s high tech
industries need full access to overseas markets,
an effective protection of intellectual property
rights. The Administration is committed to
multilateral and bilateral negotiations and
enforcement of existing agreements that will
accomplish these objectives. The trade policy
must also be consistent with a vigorous public
research and development program.

Well, I've touched on a few things. One of my
favorites is a new initiative in Technologies for
Education and Training. I'll save that for
another time, but I would very much appreciate
any questions that you may have about what
we're up to and I hope you'll invite me back so
that I can report on how we're doing in the
years ahead. Thank you.

Questions and Answers:
Question: Recent reports have indicated a

substantial increase in government employees.
How can the budget be cut with this direction?
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Mr. Johns: Actually, the numbers you must be
talking about are an increase in state and local
employees because the Federal employment is
not only down, it's down substantially and it's
been on a relatively flat trend or slightly
downward for the past fifteen years. Now, in
fact, the White House says, as you folks have
heard, and I can testify it's true, cut its staff
25%, this being a very inactive blaise faire
government, that meant that we can all go
home early, at least maybe one day. At the
moment, it means most people are working six
and seven days a week. But the President has
issued an order to all of the agencies to reduce
their employment over the next five years by
252,000 people. 1 know NASA has just
informed 200,000 people that they're being laid
off, so I think you're confusing State and Local
Government with Federal.

Question: Mr. Pistorio just related to us the
problems in Europe brought about by extreme
taxations, strong unions and welfare, causing
them not to be globally competitive. Why is the
present U.S. Administration pursuing the very
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path that has
competitiveness?

destroyed European

Mr. Johns: Well, if you folks would study the
tax laws in Europe, you would be delighted to
trade for the tax laws in the United States. The
taxes are substantially higher. T might also add
that while union takes a hit, we're talking about
a few million workers that are in unions and
out of 117 million work for us and the unions
are way less than 10% of that pie. Furthermore,
their memberships have been declining over the
years. I think we speak of a spector there that is
just not as much an issue as one tends to see it
today. For example, the unions have been
working towards increasing the quality of jobs
while decreasing the work force and in the auto
initiative, Mr. Beaver, the President of UAW,
was on the stand. One might have expected
that in the stereotypical union reaction they
would be opposed to such a clean car initiative.

Thank you very much.
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China: A Newcomer in Asia
Dan Heyler

Manager, Semiconductor Research
ataquest Asia/Pacific

Mr. Grenier: Our next speaker is Dan Heyler.
Dan is the Manager of Dataquest Asia/TPacific
Semiconductor Research. He is responsibile for
Market and Industry Coverage in Taiwan,
Hong Kong, Singapore, China, Malaysia,
Thailand and the rest of Asia region. Before
joining Dataquest five years ago, Mr. Heyler
worked for the U.S. Department of State in
Bejing in Taiwan, where he did research on
Asia/Pacific High Technology and Trade
Issues. Mr. Heyler graduated from Bowdoin
College with honors in Asian studies and has
done field work at Bejing University and
Tunghai University in Taiwan. Dan is based in
Taipei and is fluent in spoken and written
Mandarin Chinese. Dan will get a perspective
in the semiconductor and electronic equipment
production in China and 1 think his talk
dovetails very nicely with the talk that Mr.
Pistorio gave this moming. Please welcome
Dan Heyler.

Mr. Heyler: Good morning.

I think there's been a good deal of discussion on
Asia/Pacific, not only by Dataquest but by
other companies in the industry. This is the 19th
Annual Semiconductor Conference and I think
Gene has spoken about China for at least the
past five of these conferences. Asia/Pacific is
really going to be the key to the next growth in
Asia as we'll see in this upcoming presentation.
Companies are going to have to restructure
their organizations to prepare for a variety of
different scenarios within the region.

I'd like to first begin with a look at where the
economic situation stands in China, how you'll
have to deal with those varying economic
changes within the region and how your

organization should change and adapt to deal
with infrastructure changes, inflation, social
change and political change. I'm going to focus
on the key points of those issues. There are
hundreds of issues we can bring out in a forum
such as this. We'll handle as many questions as
we can at the end. There are some slides
included at the end of this presentation that
have been incorporated. If you'd like copies of
those, be sure to give me your business cards at
the end and we'll discuss these later. I am
based in Taipei, so if you need to contact us,
send us a fax.
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Figure 1

After moving from the economic process, I'm
going to get into the electronics and equipment
production trends not only in China, but within
an Asia/Pacific scenario. Where is China
within the realm of Asia/Pacific? China is
going to be key to the growth in Asia/Pacific
as a whole and the regional dynamics are
changing significantly. In addition, your
organizations and Dataquest's organization will
be changing. As we add head count, our
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services will change to mirror those growth
trends.

What does that mean for semiconductor
demand? We'll get into the various regions
within China where the growth segments will
be and where some of the potential customers
for you will be now and in the long term. We're
looking at the semiconductor manufacturing as
not only a trend within China, but also as an
opportunity to benefit and penetrate those
emerging semiconductor markets. Then, I'll
conciude and make some recommendations to
you.

China’s Worldwide Trade Performance
from 1§85 to 1992

Buuons ol U E Doxart

]
&
E]
&
x
»
L4
L]
B

fr

]

Figure 2

Well, we've seen Asia/Pacific, really starting
with Japan, as the emerging Asia/Pacific power
leading us to the 21st Century. We see the NIEs
emerging following Japan by about ten years.
Those economies are all export driven
economies, bolstered by both markets in
Europe and North America. We see that
Taiwan, Hong Kong and Singapore have
developed due to PCs and peripherals,
particularly disk drives, with extremely strong
exports both in North America and Europe.
Korea is also fvery strong, as we all know, in
consumer electronics. This growth has been
followed by tremendous growth now in the
Asian Region Association of Southeast Asian
Nations.

Dan Heyler
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Figure 3

So, in addition to the NIEs or the NICs, which
stand for Newly Industrialized Countries and
Newly Industrialized Economies, we're seeing a
continuation of that growth moving off shore to
Thailand, Malasia and Singapore. That
investment is being driven by not only Japanese
investment — North American companies and
European companies such as SGS-THOMSON
have been in the Asian region for many years
now, so this combination of export growth in
the first wave, moving to a third wave of
integration within Asia/Pacific and now the
second half of this third wave will be the China
growth. So the investment is going from Asia
and now into China due to labor shortages in
the Asean region and infrastructure bottlenecks.
China now is absorbing much of this next wave
of growth which we think will

accelerate between 93 and 97.
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From an economic standpoint, you're looking at
the first half of the growth here from 1989 to
1993 — the tail end of it. Malaysia, Thailand
and Indonesia as well as Philippines and the
other countries in Southeast Asia are really
leading this wave of growth. We see Hong
Kong, Singapore, Taiwan and South Korea still
with very large economies, but slowing slightly.

China at that point was really at the peak of one -

of it's boom/bust cycles and was experiencing
relatively slow growth, and that's what lead to
the slow down in the Hong Kong economy.

Total Koreign Investment by Type
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Figure 5

Now our forecast for '93 and '94 — Asia
remains strong, the Asian nations remain
strong in Southeast Asia, however, China is
clearly leading the growth in our minds from
'94 onward. By the way, many of these
statistics are compiled by our parent company,
Dunn and Bradstreet. Now, as you look to
China growing, Hong Kong also pulls up as a
result of the growth in China, which is
expected. However, China's growth in 1993 is
much, much faster than the Chinese
Government would like. In fact, Lee Pung was
seen on the beaches of Northern China as he
lost his position, unable to control inflation.
Consequently, somebody else from the
reformist side of the Government has been
promoted. His name is Zhu Rong Ji, and his
task is to slow the growth in China. He has a
16-point plan which is showing some initial
success and we expect these points to have
much more of an effect in '94 than they do in
'93, so clearly it's going to slow, but that's a

good sign. There is just so much investment
flooding into China — you'll see that it takes a
while for it to trickle through the economy.

The Progress of China’s
Econﬂjtfc Reforms
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Figure 6

What's most important to note about the
Chinese economy, is that China has become a
trade powerhouse in ten years since it began it's
open door and economic reform policy. On the
left of the chart, in 1985, China's total
worldwide trade was 63 billion dollars. It
operated at a deficit of about 13 billion. In five
years, it grew modestly, yet significantly to 95
billion, but it gained a surplus in those five
years of 7 billion dollars, so its total trade will
be 95 billion by 1990. However, in just two
years, it increases to 40 billion to 133 billion
total trade for China in 1992. It sustained it's
trade surplus during this post 1990 period. In
1993, trade will continue to boom, however
imports will slightly exceed exports and there'll
be a slight to flat deficit, but this is due to large
capital expenditures taking place in the South
and the Coastal Regions in China — I think
that's a good sign that they are capital related
and China is also trying to control it's
consumer, what they call rampid consumerism,
which we consider a good thing in the States.
They're trying to hold down consumer
spending to lower inflation and reduce imports
and dependence on VCRs, televisions and cars.
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Fiw-YmT Compound Annual Growth Rates by Region
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Figure?7

Here's a bunch of economic statistics — I'm
going to hit about five points here. But first of
all, please turn to the industrial output line and
I'd like to make a couple of changes. There is
an error in the slide. Industrial output in
billions of dollars should read from 1991 in
billions of dollars, 1773; 1992, 2000; 1993, 2190;
1994, 2343.

First of all, when you're looking at the GNP in
growth rates, again we mention that China will
slow in 1994 and we expect it to remain at about
that level in 1995 and will average about 7% to
8% through the remainder of this decade.
That’s the target of the Government and that's
fairly realistic provided the reforms, that I'll
discuss later, will be successful.

The second key point here is that inflation is
relatively high and has been since 1992. This
rate is very conservative and could be even
higher than 8% in the urban areas. Urban areas
range from 15% to 20%, which is the cause of
concern at this point. Agricultural output is
relatively slow, and it's a small percentage of
the total industrial output, which is actually
three times the agricultural output of China. It
is an industrial nation, although 70% of the
population is in the rural areas. The actual size
of the economy is largely industrial.

As we mentioned, the trade balance will likely
be flat to deficit in 1993. You need to look at the
current exchange rate as the official rate. This is
conservative. When you go to China and you

Dan Heyler

do business in China, the swap rate is actually
about 10, and the official rate is what the bank
will give you, but on the gray market you can
get 10.

. 1989 td 1997 Electronics
Eguipment Production

ong o U 5 Damany

Figure 8

Now the key drivers behind this export boom
and the economic growth in China are largely
due to the foreign investment that's flooding
into China. However, again we're seeing a
dramatic growth after 1990. In 1990, it's about
10 billion dollars in foreign investment. From
1983 to 1990, its 40 billion, but in 1991, 1992 and
1993, in those years, it grows from 15 billion in
'91, 40 billion in 1992 and 60 billion in 1993
alone. Where are those investments going?
You're locking at Guangdong Province
absorbing a large part of the Hong Kong
investment. Liaoning is in the North and that's
absorbing Korean and Japanese investment. A
lot of electronics manufacturing going in to the
Northern part of China, Manchuria, with a long
history of Japanese involvement. The Fujian
Province, which is a southemn coastal province
about 50 miles from Taiwan, is absorbing
massive amounts of Taiwan investment and
they do speak the same dialect. Beijing,
Shanghai and Jiangsu are really a conglomerate
of multinational Japanese, European, and North
American investment and Shandong is also a
mix, with a considerable amount of Japanese
and Korean investment off the coast of Korea.
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Ten M Ijc;r Chinese Electronics
Equipment Companies
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Figure 9

Now what kinds of investments are going into
China? A variety of ventures are moving in,
however, joint ventures remain the most
popular form of penetrating the Chinese
market. You have equity joint ventures and
contractual joint ventures — together they
equal about 87% of the 4100 contracts that were
in China from 1979 to 1991. When you're
looking at the 1990s, its about 50 billion in total
investment. 78% of the dollar value is in joint
ventures. Joint ventures are a good way to
penetrate China to get into the market and
avoid taxes, however, if you're in there for a
joint venture, you need to think about keeping
it small. If you're in with a large joint venture,
you'll have to go through the central authorities
and that's usually in excess of about 30 million
dollars to exceed the limit between a provincial
investment and a central or national
investment. So it's good to keep it small, good
to keep it within the provinces or the cities —
that's what's happening here. The number is
increasing and the value is increasing as well.

Now China’s economic reform really began
with Deng Xiao Ping's open door policy.
However, he really consolidated his power due
to his success in the agricultural reforms. That
gained momentum and moved into the
industrial and manufacturing center, which
lasted from about 1986 to 1991. That was
moderately successful because he dealt with a
variety of bureaucratic entrenched industries
that are in the urban areas. Those are modeled
off the Soviet economy and he's got to move

into those areas to further breakdown the
Communist party entrenchment as well. That
has been moderately successful. He's
introduced a responsibility system in which
Managers or Bureaucrats now have to be
responsible for both the profits and losses of the
companies in that sector. However, the key to
the next five years really is in the financial and
banking sector and this is the challenge of the
new Minister, Zhu Rong Ji, who's got to go in
there and essentially create a financial system
that is non-existent.

AsialPagsfic Semiconductor Consumption
Fioe-Yeay Compound Annual Growth Rates by Region
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Figure 10

You've got the central bank, People's Bank of
China, that is large and bureaucratic. He wants
to decentralize that and move it to a much more
provincial-oriented banking system such that
he can control the interest rates more
effectively, control the economy and tune the
economy more effectively than he can now. A
large part of the problem now is exchange rates,
interest rate fluctuation and money supply —
that really handicaps him from controlling the
economy. So he'll have about two years to
affect that and we'll watch and see how he does.
Hopefully Deng Xiac Ping will stay alive and
there won't be any political unrest in Beijing. He
will maintain that position and start to break
down those bureaucratic barriers in the urban
and financial areas.
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Figure 11

Now, the key economic hurdles we see now,
both from an economic point of view and from
a business operations point of view, are as
follows — if you're in China, you'll be dealing
with a certain amount of inflation, which also
impacts the exchange rates and interest rates,
but you're also going to experience
infrastructural issues as well. Infrastructure
leading to product delays and bottlenecks in
distribution. These are tactical issues that can
be dealt with but they're certainly a reality in
operating within China.

The third item is the reforms. You have a
variety of reforms that are happening very,
very quickly, not only at the central and
national level, but also at the provincial level. If
you're tuned into those changes, you'll be able
to benefit quickly and be the first to take
advantage of the rapid changes in China. I
think the most significant recent reform is really
in the trade law - China's International Trade
Law. Most of the intellectual property and
copyright laws are moving in the right
direction. The key for you will be to watch
reformsit and see how you are able to enforce
many of those central government level
reforms.

In the long term, Deng Xiao Ping's successor is
very pivotal, but it's not as serious or dramatic
as we might think because he spent about the
past six years of his time in central government.
He's exerted his influence to promote what we
call young technocrats within the regime, and

Dan Heyler

those technocrats, what we call young, are over
60, but they haven't really been a problem and
lived through cultural revolution. Deng Xiao
Ping is really the revolutionary old guard and
as the old guard dies, many of these technocrats
now have a consolidated base and are making
decisions much more on practical rather than
political terms. That is really key. However,
China is a large country with many provinces
and cultures. It needs a strong leader and we
expect a strong leader to emerge in the 1995-
1996 time frame.

Corruption is a reality and it’s going to get
worse before it gets better. China is a massive
socialist nation, the largest in the world, and it
is decentralizing and mobilizing. So as you
have state run enterprises, those enterprise
obviously will have access to resources,
distribution, and goods, and you've got
bureaucrats who are going to abuse their power
in that transition. However, it's important to
distinguish between what is cultural, what is
accepted and what is against the law, Often
times in our minds, it's a fine line, but I guess
the advice to you would be look at the norm, do
what is accepted and stay away from
corruption — it's not a Dataquest
recommendation.

I think looking at the most favored nation,
that's a very key issue. The U.S. is 20% of
China’s total trade, so the most favored nation
is very critical to China's continued growth.
Trade issues also relating to the entry into
GATT was a hot issue last year. China will
enter GATT, it's just a question of time. The
reforms that have to take place are significant
and the financial reforms are also very much a
determining factor of that entry into-the GAT
system. I think China was very optimistic
about getting into GATT last year, but due to
the exchange rate issues, it didn't get in at that
time and there are numerous other issues the
U.S. is pressuring as well.

I think the final key issue here is the increasing
power of the provinces. This has been good
and in some sense, has been driving the
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growth, but in other senses, the central
government will need to keep control in terms
of collecting taxes, keeping the economy on
course and guiding China into the 20th Century
to keep those provinces together. It's going to
happen under the next stage of financial
reforms which will impact the taxation
structure in China as well.

: Semiconductor Mamufacturing Centers in
China (Number of Fab Lines and Strengths)
Ay Fab Linas Sryngehy
Baspng 2 Lnetrsty MSEMEN, gvemment
Shangtan % LNl rTy miebeth, By
LT TR ] CloM 10 Snangna Ml Coneer
T T Pon ity st 1 Bryng
Nennan [ MO omgane s
Guargrhou ] Guusngihey manuel
ot Kong 4 oo ey GuNghoy mar
Xaan 3 CAral Chond Saringh AQgn mithel
Tate 72
— L
[=]

Figure 12

Now although we see very optimistic and very
strong economic developments within China,
we will continue to read about the contentious
issues between the United States and China and
will continue to get credible reports of human
rights violatioms. I think in terms of prison
labor within China, if you're close to your
organization, you know the people there and
you're most likely not going to be employing
prison labor. We will continue to read about
China's missile and nuclear technology sales,
however, the US. is going to have improve it's
intelligence. It was an embarrassment for the
States when they searched the cargo ship and
didn't find what they had expected. But, these
are just things that are going to continue to
heighten the public tension between the two
countries. The United States again has 20% of
China’s total trade so it has a lot of leverage in
China provided they do it tactfully and
privately as opposed to doing it publicly, which
causes China essentially to lose face. It
encourages them to do the opposite of what the
U.S. wishes and the recent loss of the 2000
Olympics was really a very sore spot with
China and the United States.

Hong Kong's future will also be a public issue
for the United States’ Foreign Policy.
Intellectual Property Rights will be public, but
again we've seen significant reforms in China
towards developing intellectual property loss.

What do all these economic trends mean for
electronics? In looking at electronics equipment
growth within China, I'd like to look at not only
China, but where it stands within the booming
Asia/Pacific region. This chart compares 1989
to 1993 growth with 1993 to 1997 growth, by
region, within China. So if you look at the past
five years, the newly industrialized economies
are growing at about 10% compound annual
growth rate. This accounted for most of the
Asia/Pacific production which is why it was
relatively slow. The second part is that the
Asian region is really booming again due to the
factors of Japanese investment, Asian
investment and Taiwanese investment falling
into the Asian region.
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Figure 13

That growth is dramatic. We expect a slow
down in electronics equipment production due
to labor shortages and infrastructural issues
that have caused companies not to want to go
into Thailand and Malaysia. Also, the China
strength is diverting a lot of the attention to the
China market. We expect China to lead growth
in the region at about 26% over the next five
years in terms of compound annual growth rate
for electronics. In dollar terms, in 1989, Asia
produced about 50 billion in electronics
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equipment. The Asian region accounted for
about 12% of that, but that jumped dramatically
due to off shore investment to about 25% of the
total electronics equipment production in
Asia/Pacific.

The Progress of China's
Econortic Reforms
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Figure 14

We expect moderate growth, in dollar terms, to
represent about 30% of the total growth by 1997
and the total region will boom to about 130
billion U.S. dollars. China is the fastest growing
region from 1993 to 1997. It represented about
14% this year and that will grow to 20%, so it's
interesting to see that the newly industrialized
economies, such as Korea, Taiwan, Hong Kong
and Singapore, will account for 50% of the
regional growth and we're seeing the other 50%
is a result of this third wave that I alluded to
earlier.

China’s Semiconductor Production and
Consumption Comparison Forecast
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Now for semiconductor manufacturers and
semiconductor vendors within China, these are
some of the partners and companies you'll be
dealing with. They are fairly large electronics

ipment manufacturers. A lot of these were
a spin off of the Ministry of Electronics. These
were state run, state supported industries that
have again been a product of the reforms and
have decentralized. These companies are
changing in form. Again, they are large
companies. They will be moving into various
sub-sectors and dividing or combining, but you
really want to look at these companies as both
partners and as potential clients.
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Figure 16

Locoking at the products here, you are looking
at primarily consumer electronics for the past
five years, in particular televisions, appliances,
VCRs, audio and video. There's a very large
market within China, so it makes sense to
manufacture there. In looking over the next
five years at PCs and peripherals starting to
grow, you see a large multinational moving,
Compaq is there and you have Motorola setting
up large pager and telephone manufacturing
facilities in the region to take advantage of the
booming telecommunications market in China.
Right now we're seeing mostly finished,
completed systems being sold to China, but it's
going to make sense to start to manufacture
consumer-related telecommunications products
within China to benefit from the huge
consumer market there in telephones and
cellular, We have more information on
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companies — this is just a small piece of what
we have.

Now all this electronics equipment growth will
lead obviously to more demand for
semiconductors. How much demand?
Asia/Pacific in 1992 reached the size of the
European semiconductor market. It will
surpass Europe in 1993 and become the third
largest region. We are also very bullish on
Asia/Pacific as is SGS-THOMSON. It will
become one of the leading markets, if not the
leading market in the 21st Century. This
growth is driven by continued economics and
electronics strength in the NIEs, but also the
emerging new markets of China, Southeast Asia
and even India are up and coming. This is half
of the world's population that is reforming,
developing and moving into electronics.

This is a similar comparison between 1989 and
1993 compounding the annual growth rate by
region. The Asian region grew significantly
due to the off shore investment in equipment
production, so it's consuming growth. From a
very small base, it jumped very dramatically
and you're seeing that growth sort of level off
for the next five years due to a lot of the off
shore equipment investment taking place in
China which will absorb and be the major
absorbing market growing at about 25%
compound annual growth rate. In dollar terms,
you're looking at dramatic dollar growth from
1989 to 1993 for the Asia/Pacific region from 6
billion to almost 15 billion this year. That's
more than double and by 1997, I'm seeing it
very close to doubling again. So, 1993 againisa
market about the size of Europe now and
you're talking double Europe by 1997. [I've
heard major companies here that are Dataquest
clients that have said our estimates are
conservative.

S0 for China, SGS had alluded to Eastern
Europe being about 480 million in 1992. That
was about the size of the China semiconductor
market in 1989 and now we're looking at a
Chinese semiconductor market which is 12% of
15 billion. By 1997, you're talking about a 4.2

billion market for the China economy, which is
getting up there.

1993 Asia/Pacific Semiconductor
Consumption (Percentage Share)
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Figure 17

Now when you look at China, and I continue to
advocate looking at Asia/Pacific now as a
single market, not necessarily a bunch of
different countries that we tend not to
understand. I am seeing an increasing
emergence of a greater China region which
combines Taiwan, Hong Kong and China. The
cultural connection essentially is historically
China, but now you're seeing the economics
and similarities emerging — there's a lot of
synergy between those three countries. Hong
Kong is a marketing center, a trade center, and
Taiwan is the technical semiconductor
manufacturing base and really a future
beachhead into the China market, so that
synergy of those three countries is emerging not
only through assisting and growing together,
but also by becoming a single economic unit.
We view that region as really driving and being
a core center of the Asia/Pacific growth in the
next 10 years.

Now where is this greater China region within
the worldwide scenario? It's about half of the
Asia/Pacific market and the Asia/Pacific
market is right up there with Japan by 1997, so
greater China is going to be about half of that.
Make sure you think about that when you're
managing your Asia/Pacific planning for the
future. You have to think about having an
operation in which you're leveraging the
resources between Taiwan's strong design and
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strong manufacturing, leveraging your
expertise in trading people in southern China
and really preparing to train and set up a
manufacturing facility within China. You want
those people obviously to be at least the key
manager either from Hong Kong or from
Singapore or actually Taiwan, depending on
the expertise and depending on the product.
However, it's going to have to be one
organization — one that focuses on product
segments and technology segments as opposed
to the past scenario of people looking at
individual small offices, country by country.
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Figure 18

I'd like to move into manufacturing, which is
really not only from an interest point of view
important in China, but also part of a strategy
in penetrating the emerging applications and
emerging demand in China. If you choose to
set up either assembly or manufacturing within
China, your access to the market actually
doubles as we look out to 1997. We expect a
large amount of manufacturing within China.
Not only has the government targeted
semiconductors and already spent millions of
dollars in purchasing semiconductor
manufacturing equipment, it plans to spend
two billion dollars by the 1995-1926 time frame
in semiconductor manufacturing equipment.
Even if they purchase half of that, it still plays
into this forecast of large manufacturing. You
have a good deal of manufacturers that are
there already, both multinationals and domestic
companies, for example, Motorola, NEC, and
Toshiba.

Dan Heyler

In Bejing, NEC has just set up a facility and
you're seeing a lot of R&D and manufacturing
test in the north, so although you see large and
fast economic growth and electronics
equipment production growth taking place in
the south, a lot of investment has been flowing
into the south from Hong Kong. The technical
expertise, the research and the government —
these are the areas in which the expertise is
superior in the north. So I think in looking at
semiconductors, although you're seeing growth
and consumption in the south and on the coast,
you have to take advantage of the expertise,
universities and research centers, and
government and industry centers of Shanghai
and Bejing.
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You can also expect a major foreign
manufacturer to set up some kind of wafer
fabrication capabilities in the south, possibly
playing off their Hong Kong or Taiwan areas,
but I think those facilities will have to leverage
the talent and human resources of the north.

S0 moving into the conclusions and
recommendations, I think overall the economy
is fundamentally strong. China is not a debter
nation — it has an account surplus as we have
showed in the previous foils on economic data.
It is facing some inflation hurdles, but the
fundamentals are there and the growth will
continue. You have large export and trade
continued investment along with a large
bureaucracy which will stabilize a lot of the
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changes taking place. The electronic equipment
market is continuing to grow and the market is
not only from an export point of view, but also
from a domestic consumption point of view.
Semiconductor demand consequently is
growing dramatically at a CAGR of 24%. In
terms of reforms, government and investment,
continuing to see them target manufacturing is
a key to developing not only it's own internal
expertise, but also it's ability to import less
semiconductors and satisfy the growing
demand for consumer electronics to be sold
within China. So again, we continue to think
that you need to look at the continuing
scenarios. China is kind of something that gets
on the headlines, but also look at the region.
We've been tracking it for five years and we
continue to see that China is a key component
of the growing Asia/Pacific market and will be
key to the third growth wave as well.

I'd like to read some recommendations to you.
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Figure 20

I think the economic investment here warrants
investment now at this point to prepare for the
future. I think if you take advantage of China's
two billion dollars in expected semiconductor
imports by 1997, you can double the two billion
to four billion by manufacturing within China.
In the 21st Century, manufacturing within
greater China will suffice as Taiwan's direct
trade will be developed within two to three
years. I think you're looking at joint ventures
within China as really providing the best
results and if you look at various case scenarios,

joint ventures have been most successful and
are likely to continue to be most successful
within China. We believe to really act now and
to think ahead will lead to your success in the
region. Thank you very much.

Questions and Answers:

Question: For U.S. companies with offices in
Hong Kong, what recommendation would you
have for them in 1997 or after? Should they
stay in Hong Kong or focus in Beijing ? Why
stay in Hong Kong?

Mr. Heyler: You know, I think 1997 has a lot of
drama. Again, you need to look at really the
concrete issues that are going to take place in
Hong Kong. It really would depend on the
products. There will be changes in Hong Kong
- whether or not those benefit you or inhibit
you will determine your decision. Some
companies have chosen Malaysia due to fear
and changes in the legal system in Hong Kong.
I think the key point is that the Hong Kong
legal system has leveled the playing field and
the British system is strong and has protected
companies. How that change will be most
critical and whether or not it's going to make
the playing field level or not in companies with
bureaucratic connections remains to be seen.
How much the mainland bureaucratic culture
will impact your operation in Hong Kong will
be significant, but it also holds a potential
opportunity.

Question: What is the situation of China about
CoCom.

Mr. Heyler: CoCom has been important in the
past, but we're seeing a couple of factors
relating to CoCom. First, the reforms have
progressed very rapidly. Second, what does
China need? Currently China doesn't need a lot
of 486 computers. It has a large demand for 286
and 386, then semiconductors so the demand
for ICs is not leading edge. The bulk of the
market is very low end, mostly consumer
related ICs, so currently CoCom is really not an
issue when you're looking at the bulk volume.
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Computer Market Trends in Japan

Junichi Saeki
Director, Computer and Peripheral Research
Dataquest Japan

Mr. Grenier: Our next speaker is Mr. Saeki
from our Japanese office. He's the Director of
the Information Systems Group at Dataquest
Japan. He is responsible for supervising all
research and analysis performed by the Japan
Informations Group and also for specialty areas
of technical computers and superperformance
computing. Before joining Dataquest, Mr. Saeki
was Manager of the Computer Systems Section
at Schlumberger in Japan where he was
responsible for developing scientific computer
systems in international computer networks.
Prior to joining Schlumberger, Mr. Saeki was an
Assistant Professor at Numazu College of
Technology for 10 years, where he studied
numerical computational methods for
mathematical problems, applied mathematics
and computer science. Mr. Saeki received a B.5.
Degree from the Nagoya Institute of
Technology and an M.S. Degree from the
Engineering Division of Nagoya University.
Please join me in welcoming Mr. Saeki.

Note: Mr. Saeki's verbal presentation was not
available.

Agendg

+ Ovenvdew of the Japanese computer market
« Personal computers and workstations

« Large computers

» Networking and communication

» Software

» Culture and management style: changing?
« Conclusions
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Figure 1

Overvipw of the Japanese Market

» Economic situation is pessimistic
— Consumer: lower aclivities, cars, and home
electronics
—  Manufacturer: lower spending for capilal
investment
-— Exchange rate: too fast, enough ‘o burt industry
—  Overseas production and fear for unemployment
« Palitical situation is changing
—  Power change: shifting to young generation
— Practical government. expected

Figure 2

Overview of the Japanese Market

» Financial system

—  Derspulation

—  Improper loans

«—  Lowerinterest rates: discouraging pensioners
» Official comuption: construction industries

[ owmges |

Figure 3
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| Worldﬁuide and Japan: Comparison
Worldwide Computer Market Revenue Share Personal Computers
2%
7% D Supercomputer « Dominated by NEC: more than 50 percent
:M""'i;“"""" s Apple: getting share from DOS market
1e]
50% Ianst:on e Drastic price cuts triggered by Compagq
=l « Windows 3.1: just introduced
¢ “Japanization™ is preventing penetration
. == I i i i n
e —  Performance
8% —  Font: artistic output for printer
Total = $113 Billion R —
GIOSTET
| Dataoges l [——-—l oo
Figure 4 Figure 7
Personpl Computers:
Japanese Computer Market Trends Low Penetration? Yes
Factory R“;;”“ g « Nonkeyboard culture 82 ek
Bilkions of Y
25 Az% i e Kaniji characters: more than 2,000 in everyday use
e Pricing: too expensive to get productivity
e Software is not as sophisticated as “Wa-a-puro”
", e Large computers could not provide connectivity
1
i s Education and computer literacy
1992 Total = ¥2 145 Billion 1969 1950 1981 1982 » LAN and printer
I=E =] 0 merange [ arc |
ST Senrte DBGGwes
= ades
Qs
Dty ret |
Figure 5 Figure 8

Personpl Computers

Total = ¥552 Billion; 2.23 Million Units

N

’ Warks}ations

e Only segment dominated by the U.S. vendors
o Technical-oriented application
« “Japanization” is behind the PC
. ;?r-mch CRT monitor for workstation is too large for the
ice
» Vendor issues: cannot catch up with fast-moving
technology
—  Microprocessor
—  Operating system
—  Network, graphics, and applications

=

Figure 6

Figure 9

1993 Dataquest Semiconductor Industry Conference 121




Computer Market Trends in Japan

|
Workstations: Japanese Vendors Are Large Computers: Midrange
Strugg] ing (Office Computers and Minicomputers)
[ Sun
BHP O Fujitsu
BNEC WNEC
B Fujitsu W BM
oieM W Toshiba
B Others [ Misubishi
W Cthers
Tota! = ¥243 Billion; 125,000 Urits Total = ¥613 Billon .
Figure 10 Figure 13

Software: Culture-Dependent
Software Is Free?

« Developing large and sophisticated systems for

Large Computers: Mainframes

O Fujitsu manufacturing
| Hitachi
uiBM » Software blue-collar worker? Hierarchy of software
WNEC vendors
DO Unisys « More focused on improvement
B Owwrs —  “Japanization”
—  Tuning: compiler and language
— Realtime process control and embedded system
« Game software
e sy
GaoosreT
l Oxteoges l
Figure 11 Figure 14
Networking Management and Culture: Changing?

« Low penetration
—  Only 7 percent of PCs have NIC

« Fond of stable organization and income
s Face-to-face communication is the best way for business

— E-mail is not used as a business tool
—  Associated with host-dependent systems
e Lack of computer network staff and experience
o Proprietary systems prevent networking
o Very strong interest backed by new computing style

(=1

s Doing the same thing as the neighborhood is the safe way
—  “Pyramid structure” allowed everywhere
—  Mainframe computer was the ideal tool to support
them

« Economical, political changes result in a new way of
business
» Individual power supported by computers may accelerate

G008 e
Im

Figure 12

Figure 15
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Conclusions
Slow Growth and Rebound

Bad economy may accelerate the computer revolution
Individuals will be more independent from organizations
Personal computers will support those shifts

Japanese computer vendors will rely on more U.S.
technology

« "Japanization” and its impltementation is forever

More business opportunities for foreign companies,
and cooperation with Japanese organizations

Figure 16
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Cooperation and Competition
in Converging Markets

William P. Weber

Executive Vice President
Texas Instruments, Inc.

Mr. Grenier: Our next speaker is Pat Weber.
Mr. Weber is Executive Vice President at Texas
Instruments and President of TI's Components
Sector. Mr. Weber is responsible for managing
TI's semiconductor, materials and controls, and
consumer products business in addition to
semiconductor research and development and
TI's international operations. He has been a
member of TI's Board of Directors since 1984.
Since joining TI in 1962, he has held a number
of positions in TI's Defense Electronics, Digital
Systems and Semiconductor Business as well as
corporate assignments. Mr. Weber serves on the
Board of Directors of the SIA and the University
of Texas at Dallas. He is also a member of the
U.S. Philippine Business Council. Mr. Weber
holds a B.S. Degree in Engineering from Lamar
University and an M.S. Degree in Engineering
from Southern Methodist University. Please
welcome Pat Weber.

Weber: Thank you, Joe. Well I appreciate the
opportunity to be with you today to talk to you
about the convergence of the end equipment
markets and what that really means in terms of
the semiconductor and the electronic
companies. When I was thinking about writing
this talk, I realized everybody is talking about
convergence of the three C's. In addition, I was
going to talk about cooperation and
competition so it turned out to be six C's and it
got a little complicated so we decided to
shorten it.

This new competitive environment does shift
the power from the historically vertically
integrated company to the virtually integrated
company and TI's been talking about this for

some time. In short, the vertically integrated
company, in my view, is a dinosaur. Now
successful partnering relationships allow a
company to quickly adapt strategies to compete
in the increasingly dynamic market place. The
time consuming and also expensive process of
inventing technology, developing distribution
channels and expanding customer bases will
force companies to focus on their core
competitors while increasing their cooperation
with others.

THE PEACEFUL COEXISTENCE OF
INDEPENDENT MARKETS IS OVER

Communication

&

Figure 1

The peaceful co-existence of separate computer,
consumer and communications markets is
history. In the past, companies competed in
isolated industries with different problems and
different opportunities. For example, the
telecommunications industry provided
excellent voice interconnection products, while
their ability to handle data was somewhat
limited. The systems were large and centrally
located, requiring purchasing decisions at the
capital expenditure level. Typically, this was
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made also by the manager of Information
Systems. The computer industry was
concerned with the MIPS and Megabytes
necessary for processing digital data and Voice,
audio and video were from an analog world.
Interconnectivity was of moderate importance
to the buyer, while lack of user friendliness was
not very important because the systems were
intended to be used solely by the technically
literate. The consumer product industry had a
completely different set of concerns and
problems — focusing on reducing cost and size
was very important. The significance of the
Christmas shopping season for consumer
products was not a factor in the computer or
the communications industries. So what are the
forces now eliminating the separation of these
industries?

MULTIMEDIA MANIA MERGES MARKETS
|

Speech

Audio

Figure 2

The forces driving these industries into
competition are the same forces that allow
audio, video and speech to be created,
processed, transmitted and displayed on
equipment with a high degree of
interconnectivity and interoperability.

The cross over from analog to digital
transmission of audio, video and speech has
created an explosion of opportunities and a
myriad of hypothetical products that can bring
these media together into a single product.
People usually think of multimedia as the
ability to combine video, audio and computer
features in one hand held box that does
everything.

William P. Weber

THE POWER OF MULTIMEDIA IS NOT
CREATING A PRODUCT THAT DOES
EVERYTHING

3

Figure 3

The real value of multimedia, at least initially,
will not be the creation of a product with
complete video, audio, data and speech
functionality.

THE POWER OF MULTIMEDIA IS
SEAMLESS INFORMATION EXCHANGE
BETWEEN DIVERSE PRODUCTS

Figure 4

The initial concern for the multimedia market is
creating products that can easily exchange
information between widely diverse products.
Texas Instrument’s emphasis is to develop the
technologies needed to facilitate the seamless
and efficient exchange capability.

An interesting analogy to this multimedia
viewpoint is the console television. U.S. TV
manufacturers were convinced that what the
world wanted was a beautiful piece of furniture
that enclosed a record player, tape player,
television and speakers. The idea of modular
components was dismissed as too confusing for
a couch potato. Now history proves that
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introduction of mix and match parts with
standardized interconnection was a winning
market innovation.

With the world moving to wristwatch pager
phones, home shopping on a personal
computer and business presentations including
CD quality sound, digital video and 3-D
animation, a new set of market and technology
factors that change the rules of industry
competition have emerged. As the current
squabble over Paramount illustrates, the
ownership of information is one of these
factors. Simplifying the use of technology with
graphical user interfaces is another.

THE DRIVING TECHNOLOGY FOR
CONVERGING MARKETS IS SIGNAL
PROCESSING

Figure 5

A third factor is the semiconductor technology
that drives multimedia throughput. The
technology enabler for multimedia is signal
processing. Algorithms for compressing voice,
video and audio require advanced signal
processors. Communication networks capable
of rapid data switching and transmission
depend on signal processing as well. The
processing and display of digital information
also depends on signal processing. While
microprocessors drove computer market
growth in the 1980s, we believe that the market
in the 1990s will be driven by signal processing
technology. You heard Bob Kavner of AT&T
yesterday amplify this point very vividly with
his vision of the future.

SEMICONDUCTOR MARKET DRIVER
: OF THE 1990s - DSP
MOPS Real-time
10K 1 wiaging EI
Gomng Video Ph.one it
1K ) Dighat ,  * HOTY
3D Graphics = Cellular Single
: DSP
100 . Muttimedia
Ronctics . Nolse Canceliation
o N | Answering o Ameg RSP
1 ,
1980 1985 1980 1995 2000
Figure 6

Now at the heart of signal processing is digital
signal processing and TI just happens to be the
world leader in digital signal processing. As
you can see from these charts, DSPs have
evolved significantly over the past ten years.
We've got over 10,000 customers worldwide.
Today, DSP technology forms the foundation
for emerging multimedia markets. DSPs have
contributed to the ability to shrink hard disk
drives while increasing their average capacity.
DSPs are needed in communication products,
such as digital cellular and modems. In the
display arena, DSPs enable video conferencing
and are the core of future high definition
television systems. So, in short, digital signal
processors are Kkey to achieving the
functionality desired of future products.

SILICON SOLUTIONS NEEDED
FOR MULTIMEDIA

« High performance, cost effective compression products
« High-speed voice, data, and video “Muitimedia Transport”

«» Cost-effective integration of processor, system logic,
memory, analog and power maintenance functions
« Digital signal processing is required for:
= Wireless telecommunication
= Speech and handwriting recognition %

Figure 7

Therefore, the semiconductor industry will play
a significant role in the growth of multimedia
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by providing the enabling technologies just as it
has done for so many years. With limited band
width and storage space, compression products
become increasingly important. Multimedia
transport requires the upgrading of
communication networks to handle the
increased volume of data. The miniaturization
of systems to meet the consumer's portability
constraints requires solutions that can integrate
analog, power, memory and logic into a single
chip at an affordable price. We can do this
today with our mixed-signal technology
capability and also the design tools that exist.
Signal processing techniques will increasingly
be used to provide the real time intelligence
that user friendly systems will require.

MARKET CONVERGENCE INCREASES
TECHNOLOGY COMMONALITY

25\
N

Communication

£ip

Figure 8

The convergence of markets means
technologies can now span the needs of larger
markets than the individual computer,
consumer or communications markets.

Now this is especially true in the consumer
market which has been dominated by the
Japanese with analog technology in the 1980s.
But I think the move to digital re-opens the
consumer electronics market to U.S. companies
by capitalizing on technologies developed by
the computer and communications markets.
This opportunity to serve new markets is
driving a new wave of alliance relationships in
the industry. Up to now, alliances have
generally joined similar kinds of companies for
technology development or manufacturing
alliances such as Intel and IBM several years

William P. Weber

ago, TI and Erickson Telecom, Motorola and
Toshisha and several others. However, the
alliances that are forming today cut across
technology and market boundaries so that you
have high tech companies teaming with Disney
studios and MTV. Now imagine the reaction a
few years ago if Bill Gates had announced and
alliance with Disney and Mickey Mouse. This
is what's occurring now. When you look
closely at today's alliances, you often find that
partners on one project turn out to be
competitors on another. It is my belief that
most of these cooperative arrangements are
essential to success in today's global
competitive marketplace. Unless we cooperate
as companies, governments and individuals,
we will not be successful competitors.

MARKET DYNAMICS REQUIRE A
DIFFERENT SEMICONDUCTOR COMPANY

1970s  Logic-devel integration SSUMSI
1980s  Function-level integration = Microprocessors
1990s System-level integration Singlechip Systems
« Design Environments « Core Functions
= CAD Tools - Memory Compilers
= ASIC Libraries - Microprocessors

(DSP, 80x8€, SPARC™, etc.)

= Global Applications Support
c for Sol
« Submicron CMOS /BICMOS  ° pabachey for Sole-Source

- Memory - Global Deployment

~ Logic - Flexibility “3

= Analog ~ Future Growth Plan
Figure 9

Now we realized this market change in the
mid-1980's and we knew that we needed to
make a significant and fundamental change in
our business model in order to stay competitive
in the 90's and the twenty-first century. The
strategies of the past just weren't effective.
Semiconductor manufacturers led the way in
the 70's by offering standard logic-level
integration circuits. In the 1980s,
semiconductor companies drove function-level,
integration of devices, such as microprocessors
and applications processors, such as graphics
and DSPs. Yet today's environment of system
level integration requires much more than
delivering a standard chip.
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Today's system level chips demand that
semiconductor companies provide the proper
design environment with open tools, ASIC
libraries and worl