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A Salute to Intel’s 25-Year Veterans

f the almost 100 employees who joined Intel in 1968, only eight remain. These hardy souls
bring Intel’s history to life; they represent not just the company’s past, but also its unique spirit.

We congratulate each of Intel’s eight original employees on their silver anniversaries with the
company. Throughout this publication, they share some of their reflections on Intel’s first 25 years.

€6 J was the first engineer doing 111 hen I came to Intel, I was
package development at Intel. m:ﬂed to death. I left a very
I'm still doing basically the same secure job where I knew what I
thing and I love it. I can hold a
product in my hand and see my
contribution to it; my identity’s
‘ in that package. I was sup-
. posed to retire almost 10
= years ago, but when there’s
so much going on here, who

was doing and started run-
ning R&D for a brand new
venture in untried territory.

_ & It was terrifying. I literally
had nightmares.” €¢ J nternally, things haven’t changed
Andy Grove, president much. Now, when we get the first

and CEO silicon on a new design, the whole

design team crowds around the

B tester to see how it works. Back

then, the whole company
) came and crowded around
the tester.”
Tom Innes, general
manager, Intel
Connectivity Division

wants to retire?”

George Chiu, senior

engineer, Package and

Assembly Research € (P"' rom the very beginning,
Intel has had more advanced

technology than any other com-
pany. It makes me proud to

. be part of this company.”

Nobuko Clark, tech specialist

" in California Technology

Development, Quality and 11 e are currently very suc-

Reliability I/Kssful, but in this industry,
fortunes can change rapidly. In
1974, we were as successful in
memories as we are now in micro-
processors. Then the first oil
shock hit and threw the world

 into recession; the business

took a long time to recover.

I think we’re better

braced for such situa- €€ T he biggest change I see is

tions now, but still, there’s that our industry position has

no opportunity to sitback  shifted completely. We were an up-

and rest on your laurels.” start; now we’re No. 1 in one of the

1 M y 25th anniversary with
Intel is on September 23,
and my 50th birthday is on
=/ September 30. I have spent
half my life with Intel!”
L\ Ted Jenkins, vice president

Y and director; 111 here was a unique spirit Gordon Moore, chairman ~ world’s most important businesses.

Corporate Licensing in our first headquarters in We’ve transformed from a hori-
Mountain View. There were many zontal supplier of memory and
fun-loving, irreverent folks; we logic silicon products to what is
became very close. It was hard for essentially a computer company

me when we moved into the bigger ) of a different color.”

building on Bowers. Then, all of

Les Vadasz, senior vice
president and director,
Corporate Business

a sudden, we were picking up
the phone and calling each other

) instead of just running over to Development

see people. It’s kind of nice
Zm& in Santa Clara

now, to be back under

one big roof in RNB!”

Jean Jones,

executive secretary



Celebrating Intel: A Statement from the Executive Office

hen Intel was started in July 1968, we dreamed of building a successful company—but we
never imagined that, 25 years later, we'd have over 26,000 employees around the world and annual
revenues rapidly approaching $10 billion. In that first year, we developed the processes and first
products that would launch us on the road to becoming the world’s largest semiconductor company.
We are extraordinarily proud of Intel’s accomplishments and contributions in this quarter-century, and of the
people who made them possible. Together, we have defined contemporary digital electronics, with the micro-
processors, memories and controllers that we have created. We have played a critical role in the PC revolution.

What an exciting time to be celebrating our anniversary. There have been some difficult years—but in 1993, we Left 10 right: executive

vice president and chief

have record earnings, higher productivity than ever and excellent product lines that support a very strong indus- operating officer Craig
try. If we were astrological types, we'd say the planets, the stars and the moon are in alignment. The sun certainly ;1:::;::”;::?:3‘:"’“"
seems to be shining on us. But Intel being Intel, we may not notice, since we tend to be wary of anything that and CEO Andy Grove.
looks like resting on our laurels.

While it’s true that we need to
stay focused on the future, we do
have some real success to celebrate,
and the significant milestone of
our 25th anniversary reminds us
to enjoy it. Whether you’ve been
with us for 25 years or joined us
more recently, we thank you for
your contributions to Intel’s success.

Cumgﬁ& = Wew 5 W %} ’ @wcﬁj gﬁ/\&:{

Craig Barrett, Gordon Moore, Andy Grove,
executive vice president and chairman president and CEO
chief operating officer
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In the Beginning: Intel Is Founded

One weekend afternoon in the spring of 1968, Gordon Moore
dropped by Bob Noyce’s home, where Bob was mowing the lawn.
The two men stood on the grass and commiserated about the state
@ of affairs at Fairchild Semiconductor, which they had co-founded
) with six colleagues. Bob, who had co-invented the integrated circuit, was
5’% concerned about instability and bureaucracy at the top at Fairchild, and
o had decided to resign. Gordon suggested that semiconductor memory,
; ' anemerging technology, looked promising enough to launch a company
“  and agreed to join Bob in a new start-up. Intel was born.
F Ou ; i Bob and Gordon were both well-known and financially successful, yet
they gave up their security for the chance to pursue large-scale integrated

° ) (LSI) memory. “We were young and arrogant,” Bob recalled in 1988.
F \‘ m ' “We wanted the independence to do things our way.” Andy Grove
N ew T\\'o joined Bob and Gordon soon after Intel’s incorporation and eventually
) W - o became the third head of the “three-headed monster,” as Bob called
™ VIE} TCY . i thatled Intel
fOUNTAN ccenmild P=ip 18 B - .
N ot ?a\f e v.'h o 'We knew we wanted to give this new technology a shot,
{o\lﬂdersniv"s'\oﬂ ha\-,e 5“.‘ ! Gordon recalls. What they didn’t know was that their little upstart
éuc'»or 3 st moﬂﬁh "Led cir cw . company would turn the world on its ear, redefining contempo-
ggned e oW 'mte%\"‘ “ s rary electronics and changing forever the way the world works.
“sbed : co Y C or? “('53 Like all start-ups, Intel had its share of both stress and celebra-
e\QCﬁ On\cs Xn\.e‘ 6\“% a‘v 3 \1 |  tion. What held the little company through the high tensions and
rr’he fir ut.’ Oi \\ \Y OCC \  high spirits was the unwavering commitment and vision of its
2r f? * leadership. “We set out to create a whole industry,” recalls Intel

\e?:sef\ T4 Rd. §° b\de sost
““":‘wi’.}\ Union gmsw“' %emg ,

?‘ tegt a\Ed Cﬂ;z izﬁ

Connectivity Division general manager Tom Innes, “and Bob
and Gordon had the faith in us that made it happen.”

e
COYP % d

Sa e Mercury
August 6, 1968

Gordon Moore,
chairman

Iways redeveloping, remventing



9638

Memorable Movie:
The Graduate
FEBRUARY
Winter Olympic games held in Grenoble,
France; Jean-Claude Killy and Peggy
Fleming win gold medals.
APRIL

Martin Luther King, Jr. assassinated
in Memphis, Tennessee.

Hair opens on Broadway.

JUNE
Senator Robert F Kennedy assassinated
in Los Angeles, California.

Outside the original Mountain View facility, Intel’s entire
workforce gathered for a group photo in 1970.

JULY

Bob Noyce and Gordon Moore incorporate
new venture as N M Electronics;
purchase rights to use Intel name
from company using Intelco.
Arthur Rock is chairman of the Board;
Bob Noyce is president and CEO;
Gordon Moore is executive vice president.

AUGUST

Anti-Vietnam War riots mar Democratic
National Convention in Chicago.

Company sets to work on Schottky TTL
and silicon gate MOS technologies.

NOVEMBER

Nixon/Agnew defeat Humphrey/Muskie
in presidential election.

Like any start-up,
Intel had its share
of challenges.
Founders Gordon
Moore (left) and
Bob Noyce shared
an intense moment
in the early 1970s.



The focus on semicon-
ductor memory set Intel
apart from the very
beginning. Chairman
Gordon Moore stands
in front of a rubylith of
Intel’s first product, the

3101, a bipolar random
access memory chip.

- e
- -
1969

Favorite TV Program:
Rowan & Martin’s Laugh-In

Intel’s 1968 revenues: $2,672.
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FEBRUARY
Saturday Evening Post folds
after 147 years.

MARCH

Intel opens office in Geneva, Switzerland.

APRIL

Intel introduces its first product,
3101 64-bit Schottky bipolar RAM.

JULY
During Apollo 11 mission,
. . Neil Armstrong becomes first
The Defining Challenge: Semiconductor Memory “ ,;’ﬁi,’}fﬁ;‘; ([j;(r;’:;:}:f:),; -
Intel started out with a precise focus: to bring semiconductor Intel i""““";l‘;ess ':'e‘_' ‘:;'M‘"”""s first
static N

computer memory to the market. The large-scale integration of
transistors onto silicon was still an emerging business. Intel had to
@ develop the process technologies and the products at the same
time, and also convince a skeptical world that the day of the semicon-
ductor memory was at hand.

NOVEMBER
Brussels, Belgium office opens.

Hit Song:
Bridge Over Troubled Water

It was an ambitious goal: the cheapest semiconductor memory element
cost 100 times more than magnetic core memory, the dominant computer
memory at the time. The fledgling company had to make some significant
breakthroughs in density as well as cost to drive up unit volumes.

“We figured we had about five years to get established before the big

JANUARY
Intel’s 1969 revenues: $565,874.

Intel buys 26 acres in Santa Clara
for first site purchase.

semiconductor companies would follow in this market and become direct Beatles disband.
5 3 « - illions celebrate firs 'th Day.
competitors,” Gordon Moore remembers. “And we figured we needed to =] e
et to $25 million in those five years, so we could meet that competition. ) - Ay
& ¥ ’ : pC Setting an ambitious goal: Anti-war protest at Kent State University
In fact, we more than doubled that goal, with revenues of $66 million semiconductor memory such in Ohio; four students killed.
. . “ " i as the 1103 (lower image) g
in our fifth full year of operation. And it took the other companies seven o5t 60 timias a5 much Intel opens sales and marketing in Japan.
years to change directions. That early success propelled us on our way.” per bit as core memory JUNE

(upper image), the
computer memory device
at the time. But it was tiny,

more powerful and used OCTOBER
less energy—advantages 1103, world’s first commercially
that led to success. successful DRAM, introduced.

forces pany to lay off
employees for first time.



There were many technical
obstacles to making the M0S
process work. Chairman
Gordon Moore developed one
ingenious innovation, the
reflow glass process, which
rounded the rough edges of
the chip’s metal layer and
prevented cracking. The
original reflow
glass patent
still hangs

in Gordon’s
office.

Jean Jones,
executive secretary

Making MOS Work

When Intel started, three different approaches to semiconductor memory offered

promise; Intel pursued all three. Gordon Moore refers to this as the “Goldilocks
technology strategy.” “Multichip memory modules proved too hard and the tech-

@ nology was abandoned without a successful product. Schottky bipolar worked just
fine but was so easy that other companies copied it immediately and we lost our advantage.
But the silicon gate metal-oxide semiconductor [MOS] process proved to be just right.”

Even though MOS was “just right,” making memories proved difficult. Andy Grove re-
calls, “The fab area looked like Willy Wonka’s factory, with hoses and wires and contrap-
tions chugging along—the semiconductor equivalent of the Wright Brothers’ jury-rigged
airplane. It was state-of-the-art manufacturing at the time, but by today’s standards, it was
unbelievably crude.”

Les Vadasz, now senior vice president and director of Corporate Business Development,
remembers the first MOS product. “We worked around the clock,” he says. “Joel Karp and
I redesigned a good portion of the product while the first moon landing was going on. We
listened to ‘One small step for man’ on the radio while we scrambled to rework the chip.

“Then, when we got into DRAM [dynamic random access memory] production on the
MOS process, we were shocked by the market re- ‘
sponse. For our first order we only got about
one-third of the price we had expected.
Bringing down costs was as sig-
nificant an achievement as the
technical work.”

Following Intel’s pio-
neering work, silicon
gate MOS became the
industry’s process tech-
nology of choice, while
the bipolar process
was relegated to a
high-speed niche.

Intel created a successful business out of an
untried and often unreliable manufacturing
process. Les Vadasz, senior vice president and
director of Corporate Business Development,
reflects, “We learned that if you’re good and
you’re disciplined, you can rise to the occasion
and create success where you least expect it.
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Popular Book:
Future Shock
JANUARY

Intel’s 1970 revenues: $4,241,253.

APRIL

First US. visit to China since
mid-1950s: ping-pong competition.

JUNE
U.S. voting age drops from 21 to 18.
Intel moves into its own building,
Santa Clara 1 on Bowers Avenue.
JUUT LAY
Intel Paris opens.

AUGUST
Late List instituted.

SEPTEMBER
1702, world’s first EPROM, introduced.

Reacting against the 1 : y ; g First $1-million month.
bureaucracy of tradi- i : ¢ OCTOBER
tional corporations,
Intel co-founder Bob
Noyce laid the ground-
work for a more
egalitarian, merit-
oriented company.
Photographed in 1984,
Bob personified the
open, accessible
management and
no-frills attitude that
have come to charac-
terize Intel culture.

Photo by Carolyn Caddes

Company goes public at $23.50* per share,
raising $6.8 million.
NOVEMBER

Copenhagen, Denmark office opens.
4004, world’s first microprocessor,
introduced in Electronic News ad.
DECEMBER
Ms. magazine introduced.

*1 share in 1971 would be equivalent to 76 shares in 1993,

A Unique Place to Work: Intel Culture

The egalitarian, open culture that characterizes Intel was built into the company from the very beginning.
Bob Noyce’s experience at Fairchild Semiconductor laid the groundwork. “Fairchild was steeped in an East
Coast, old-fashioned, hierarchical business structure,” he stated in a 1988 interview. “I never wanted to be
@ part of a company like that. When we started Intel, I saw it as a community of common interests. It was
much more a cooperative venture than an authoritarian structure—a community rather than an army. People came
here because of their abilities, and we knew we would all prosper or fail together.”

Culture is defined as the collective norms, values and standards that determine behavior in an organization.
Forming the backbone of Intel’s culture are the values that guide the company. They were first expressed in their
current form by senior vice president and general manager of the Semiconductor Products Group Bob Reed (then
director of Administration), who drafted an Intel values statement during the half-time of a Sunday football game.
“The only reason I could do it so easily is because the values were already in our blood,” Bob notes. ““I was just
articulating what was already there.”

“Overall, I think we’ve stuck pretty well to a merit-based system and have avoided political entanglements,”

Bob Noyce reflected in 1988. “People get respect or get ahead because of their abilities, not their positions. You can
always tell the boss he’s wrong.”

“It’s sometimes difficult to blend Intel culture with Asian tradition

Intel culture 1s

Carlene Ellis was Intel’s first female vice president. Now director of Information Technology,
she spearheaded the refii and ication of Intel’s culture over the past
several years as director of Human Resources. Says Carlene, “One of the biggest challenges
for managers at Intel is that we’ve given permission for people to say to the CEO or anyone,
‘What you just did was not good role-modeiing of this value.’ And when you’re in a position
of high visibility, you may get called on the carpet quite often for not living up to the values.
You have to be able to hear that without getting defensive, or it destroys your credibility.”




For a look at Intel culture today and
over the years, we turned to Intel
employees from around the company:

at Intel. In the early days, we played as hard as
we worked. One year during the World Series,
we smuggled radios into work. Les Vadasz
blew up at us about how irresponsible that was.
Then he was back five minutes later to ask
what the score was.” Paul Metrovitch, R&D Lab
manager, Folsom, California; 24-year veteran.

selves

“People are
motivated by
the atmosphere
of freedom
and trust here.

No one is telling you what to do; you’re
expected to use your head” Beth Hernandez,

“In the mid-1980s, there was a lot of
bureaucracy. But by 1988, I think the
company had been humbled a bit.

Now we
accept
creativity
better:;
we're more
tolerant

of diversity”

Eric Murphree, Fab 9 Organizational
Development manager, Rio Rancho,
New Mexico, seven-year veteran.

secretary in Assembly Technology Development,
Chandler, Arizona; five-year veteran.

“I love the way we laugh at our

We tend to focus on saving face and respecting our elders; we are more reserved.

focused on being aggressive and direct.

We’ve had to encourage people to speak up with ideas and criticisms. ... The U.S.
is very individual-oriented, but we in Asia fall naturally into teamwork. When the
rest of the company is trying to promote teamwork, we’re a bit ahead of the game.”
RY. Lai, vice president of the Technology and Manufacturing Group, general
manager of Penang Operations; 22-year veteran.
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25

ing Intel:

Definin

Le#t te right: 1103 designer and rew Micropre-
cesser Division pregram manager Bob Abbott,
DRAM supervising Ren
Whittier, Les Vadasz and DRAM develspment
engineering manager Bill Regitz struggled to
get the first DRAM into production. Ren, Row
senlor vice president and general manager

of Intel Architecture Labs, recalls, “in 1969, the
word en DRAMS was, ‘Nice thesry, but in prac-

179 752

Favorite TV Program:
All in the Family
JANUARY
Intel’s 1971 revenues: $9,431,921.
IN-10 system-level standard
memory system introduced.
APRIL
Intel opens in Munich, West Germany.

MAY
President Nixon becomes first
U.S. president ever to visit Moscow.
SIM-4, SIM-8 development
systems are introduced.
JUNE
Five men arrested for breaking into
Democratic National Committee offices
in Watergate office complex.
Intel converts from 2- to 3-inch wafers.
3 ULy
2102 1Kb static RAM, company’s first NMOS
and first 5-volt product, introduced.
Company enters digital watch business,
acquiring Microma.

Stock Participation Plan introduced.
Intel hires 1,000th employee.
AUGUST
Summer Olympic games held
in Munich, West Germany. Terrorists
massacre 11 Israeli Olympians.
8008, first 8-bit microprocessor, introduced.
Intel U.K. opens in Oxford.
NOVEMBER
Nixon/Agnew defeat McGovern/Shriver

in presidential election.

“We focused

tice there’s ne way to make
them.’ A year later, | was
at Intel, responsibie
‘hr preducing these
impessible-to-
manufacture preducts.”

T

Making Memories Better: First Intel DRAM

In its first 18 months, Intel produced two static random access memory (SRAM)
products. They were moderately successful, but “no great shakes,” Andy Grove notes.
“We were a little nervous.”

@ The nerves calmed a bit in 1970 with the introduction of the 1103 dynamic random
access memory (DRAM)—the world’s first merchant market LSI (large-scale integrated)
DRAM and Intel’s first really successful product. “The DRAM, used to store a computer’s
instructions and data, was smaller, more powerful and used less energy than the magnetic
core memories that were popular at the time,” recalls Bill Regitz, Folsom Engineering Service
Operation manager, who took part in the DRAM engineering development effort. “However,
DRAMs don't offer permanent storage the way cores do, so we had to do a bit of selling.
Customers had to be helped to overcome the short-term technical obstacles and see the long-
term possibilities of the product.”

Attracted by the DRAM'’s superior performance and smaller size, customers soon caught
on. It wasn’t long before the DRAM started to bury magnetic cores. By the end of 1971, the
1103 was the world’s largest-selling semiconductor device. Its success provided vital capital
with which to fund Intel’s early growth.

Tom Innes, general
manager; Intel
Connectivity Division

onunderstanding
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A Fortuitous Discovery: The First EPROM

Hit Song:

Few of Intel's breakthroughs were more significant—and more unanticipated—than i
the EPROM. Invented by Dov Frohman (now Microprocessor Products Group vice A AR
president and general manager of Intel Israel) and introduced in 1971, the erasable, Vietnam peace pact signed in Paris.

@ programmable read-only memory was at first conceived of as a prototyping device. Intel’s 1972 revenues: $23,417,000.
The original technical paper presented by Dov at the International Solid State Circuits R reduc o hegine at

Penang, Malaysia’s A1.

Conference, the premier technical conference for this field, was the hit of the show. Gordon

Moore IS, Do ijOCted & st dlspl thebi pa in the EPROM ory Company orde\rls (:uls{tu(mi:abeled bottles
cells. As the cells were exposed to ultraviolet light, the bits dropped out one-by-one until all of for employees to

that was left was the familiar Intel logo, dropped ‘e’ and all. The bits fell and, when the final st s3milliow month.

one disappeared, the entire audience broke into applause. Dov’s paper was voted the best at ARERCL

con nce” Fab 3, Livermore, California opens.
the ference: Bunny suits introduced.

It wasn’t until the blossoming of the microprocessor that the full y % = Intel stock splits for first time, 3-for-2.
potential of the EPROM was realized. As an alterable storage : X y
medium, the EPROM gave OEMs a flexible, low-cost way
to store microprocessor programs—thereby rapidly in-
creasing the market for both the microprocessor and
the EPROM. The unexpected synergy between the
two chips is legendary; Gordon refers to them as
“unrelated but happily concurrent develop-
ments.” The prototyping device became a

MAY

Four Nixon aides resign as

Watergate scandal widens.
AUGUST

In London, doctors report use
of first CAT scan.

Intellec 4-40 microprocessor
development tool introduced.

OCTOBER

Arab nations impose

high-volume memory. oil embargo on U.S.
For many years, Intel was the only and other Israel
s supporters.
company that could make EPROMs in 2
high volume. As a result, the EPROM
was a significant product family for

Intel through the mid-1980s.

As the first easily

erasable storage
medium, ntel’s

1702 EPROM gave

Dov Frohman, now Microprocesser Preducts Growp vice president
and gemeral manager of latel Israel, invented the world’s first

EPROM in 1971. “We weren’t geniuses,” he reflects. “Invention
is just a process of dreaming a let and then asking, ‘Why net?’ ”

results and acting



Intel “blue boxes,” such as the

Intellec 4 development system, ez -

made it easy for engineers to

develop software to go into their Popular B(')Ok:

microcomputer systems. The ey s

success of these products, which

were essentially early engineer-

ing workstations, spurred internal

debate about whether Intel should
;1 enter the retail

@ computer busi-

ness itself.

Favorite TV Program:
M*A*S*H*
JANUARY
Intel’s 1973 revenues: $66,170,000.

Defining Intel: 25 Years /25 Events [ o

MARCH
A2, Manila, the Philippines opens.

APRIL
Hank Aaron hits 715th home
run, surpassing Babe Ruth
as the greatest slugger in
baseball history.
Golda Meir resigns as
Israel s Prime Minister:
JUNE
8080 industry-standard 8-bit
microprocessor introduced.

JULY

Intel Fellow House Judiciary Committee
Ted Hoff recommends three articles
invented the of impeachment against
world’s first President Nixon.

general-purpose
microprocessor.

Intel Israel (Haifa Design
Center) opens.

AUGUST

Nixon resigns and Ford
assumes U.S. presidency.

Democratizing the Computer: The First Microprocessor

The development of what Gordon Moore calls “one of
the most revolutionary products in the history of mankind”
began modestly in 1969. Japanese calculator manufacturer

@ Busicom asked Intel to design a set of chips for a family of
programmable calculators.

Intel engineer Ted Hoff thought he could do better than the un-
wieldy 12 custom chips called for in the Japanese company’s original
designs. His solution: develop a four-chip set, centered around one
general-purpose logic device that would access its application instruc-
tions from semiconductor memory. Ted saw that the same set of chips
with different programs could be used for a wide range of applications.
Federico Faggin joined Intel to turn Hoff’s vision into silicon reality. In
nine months, Faggin and his team delivered the 4004, ready to market.

But Busicom owned the rights to it. Sensing the market potential of
the chip set, Intel offered to return Busicom’s $60,000 investment in ex-
change for the rights to the microprocessor design. Busicom agreed and
Intel introduced the 4004 in November 1971, under the modest head-
line, “Announcing a New Era of Integrated Electronics.” Consisting of
2,300 MOS transistors, the 4004 microprocessor packed as much com-
puting power as the first electronic computer, the ENIAC, which filled
aroom when it was built in 1946.

“Part of the fun was changing the way people thought about com-
puters,” Ted says. “Computing used to be accessible only to a very
privileged group—those with access to a mainframe. Today, a typical
high school student with an Intel486™ CPU-based PC on his or her
desk has more power than most mainframes had in the early 1980s.

Information is power. I like the way the microprocessor has spread
that power around.”

Intel’s 4004 microprocessor, the world’s
first “computer on a chip,” ushered in a
new era of integrated electronics.



To PC or Not to PC?

When the 4004 came out in 1971, engineers at other companies were intrigued, but they weren’t sure how
to put the microprocessor to work. Ted Hoff and other Intel design engineers devised a simulator board to
demonstrate how customers could develop 4004 products. When it became clear how eager OEMs were
@ for them, Intel sold the boards and was launched into the development tools business. A similar device,
designed to help engineers use the first DRAMs, had gotten Intel’s systems business on its way the previous year.
“In retrospect, I think of those development tools as the first ‘benchtop’ computers, because engineers used them
in the labs to write their applications and do programming,” recalls senior vice president and director of Corporate
Strategy Dave House. “The systems had a CPU and an operating system that was basically the precursor to DOS;
N they had just about everything in them that the first IBM* PC had
X in it. For a long time, we made more money selling those systems
to design engineers than we made selling the chips themselves.”
The success of the microcomputer development systems, or
“blue boxes,” as they were known at Intel, spurred some people
to consider the possibility of Intel entering the retail systems busi-
ness itself. “We recognized the trend toward a computer on every
engineer’s desk,” says Gordon Moore, “but we were very busy
growing in our existing businesses. We missed the chance to lead

Ed Gelbach, who
was director of
Marketing at the
time, recognized
the need to teach
engineers how to
put this new thing
called a micro-
processor to use.

the engineering workstation revolution.”

In one particularly ironic example, Gordon remembers, “In the
mid-1970s, someone came to me with an idea for what was basi-
cally the PC. The idea was that we could outfit an 8080 processor
with a keyboard and a monitor and sell it in the home market. I
asked, ‘What’s it good for?” And the only answer was that a house-
wife could keep her recipes on it. I personally didn’t see anything
useful in it, so we never gave it another thought.”

Andy Grove,
president and CEO

1.9.7 5

Memorable Movie:
One Flew Over the Cuckoo's Nest

Popular Book:

1834 L Shogun

McCormick’s reaper ushers in farm mechanization.

JANUARY

1844

Telegraph brings instant long-range communication. Intel’s 1974 revenues: $134,456,000.
1852 FEBRUARY

Otis’s elevator allows high-rise buildings. Intel’s Stockholm, Sweden office opens.
1876 .
MARCH

Telephone binds America by voice.

il 8255
1677 ! eripheral intevljll;:’;e
Edison’s bulb harnesses electric energy. il :
1885 ICE™-80, world’s first in-circuit
. ; 0% . . emulator, introduced.
First adding machine is grandfather of computer:
1903 APRII
Wright brothers fly and begin the air age. Bob Noyce elected chairman of the Board.
1913 Gordon Moore elected president and CEO.
Ford starts first moving assembly line. MOA Y
o - 1946 Junko Tabei of Japan
This calculator from Japanese Dedication of first general-purpose computer: becomes first woman to reach
manufacturer Busicom was the first 1948 ) summit of Mt. Everes.
microprocessor application. Bell Laboratories unveils the transistor. 140,000 South Vietnam refugees
1971 Slown to U.S., following fall of Saigon.
First microprocessor developed by Intel Corporation. Intel’s original A1 building in
1973 Penang burns to the ground.
Production of DNA is boon to biotechnology. S ETEEDR

Brom 03 Rems-liorid Report/ 1952 MULTIBUS | specification introduced.
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Memorable Movie:
Rocky
JANUARY
Intel’s 1975 revenues: $136,788,000.
Intel decides to proceed with development
of the 8086 in addition to the iAPX 432.
FEBRUARY
Winter Olympic games held
in Innsbruck, Austria.
Dorothy Hamill wins gold
in figure skating for the U.S.
APRIL
Intel Japan K.K. established.
MAY
iSBC" 80/10, first single-board
computer, introduced.
JUNE
Company converts to 4-inch wafers.
JULY
U.S. celebrates bicentennial.
AUGUST
2147 static RAM,
first HMOS product, introduced.
SEPTEMBER
Company opens facility in Santa Cruz.
OCTOBER
Aloha, Oregon site opens.
NOVEMBER
Carter/Mondale defeat Ford/Dole
in presidential election.
8085 8-bit microprocessor introduced.
DECEMBER

8748/8048, world’s first 8-bit
microcontrollers, introduced.

1:9..7 7

Favorite TV Program:
Happy Days
JANUARY
Intel’s 1976 revenues: $225,979,000.

APRIL
Apple Computer introduces Apple I,
a personal computer:
JUNE
Silver Jubilee for Queen Elizabeth II.
Intel opens Rotterdam,
The Netherlands office.

Leonid Brezhnev becomes
President of the Soviet Union.
Intel starts Penang, Malaysia’s T3.
AUGUST
Volkswagen phases out “Bug” in U.S.
Intel hires 10,000th employee.
SEPTEMBER
First Inteleads published.

Intel’s Oslo, Norway office opens.
2910, first single-chip codec, introduced.
Intel enters bubble memory business.
OCTOBER
Barbados, West Indies site opens.
NOVEMBER

Egypt’s Anwar Sadat makes
historic first visit to Israel.

Top Photo: Bill Lattin, pictured here
in 1982, managed the iAPX 432
project. The team started from
scratch to design the optimal chip.
Film Strip: Justin Rattner, now Intel
Fellow and Supercomputer Systems
Division director of Technology, led
the iAPX 432 engineering team.

An Architecture Ahead of Its Time: The iAPX 432

In 1975, after the 8-bit 8080 processor was established in the
market, work began on the next-generation microprocessor.
Gordon Moore recalls, “We figured we had one last opportunity
@ to do it right, before the growing installed base led us irrevoca-
bly into maintaining the 8080 architecture path.”

Out of this impulse, the Intel Advanced Processor Architecture (IAPX)
432 project was born: an attempt to embrace the best theory of the time
at every level of design—not just a new microprocessor architecture, but
a new system architecture and new operating system software as well.

Intel Fellow and Supercomputer Systems Division director of Tech-
nology Justin Rattner led the iAPX 432 engineering team. Justin recalls,
“At the time, most Intel microprocessors were going into things like gas
pumps and traffic lights. With the iAPX 432, we were aiming to replace
minicomputers.”

The iAPX 432 contributed to Intel’s microprocessor bag of tricks
with features such as fault tolerance and self-checking hardware—later
incorporated directly into the Pentium processor. More importantly,
many new CAD tools and Intel’s whole hierarchical CAD methodology
were pioneered by the iAPX 432 component team.

In the end, the iAPX 432 architecture proved too complex
and unwieldy for customers and was phased out in the early
1980s. But it remains a classic example of Intel’s willingness
to go out on a limb and learn from all experiences.

The iAPX 432 was an
incredibly advanced
32-bit microprocessor
architecture that never

came down to earth.



Some of the brains behind the Intel architecture (left to

right): John Crawford, Intel Fellow and chief architect
M of the Intel386™ and Intel486™ microprocessors; Vinod
Dham, Microprocessor Products Group vice president and

general manager of Microprocessor Divisions 5 and 7;

8086 (1978): Intel’s new 16-hit and Avtar Saini, Pentium™ processor design manager.

, originally i to fill
the gap while waiting for completion of
the 32-hit iAPX 432 CPU, set the standard
for Intel’s most famous product line.

8088 (1979): The first 16-bit
microprocessor with an 8-bit internal
architecture was selected to become
the brains of the ubiquitous IBM PC.

286 (1982): At its introduction, the 80286
provided about three times the performance
of any 16-bit processor on the market.
Aimed at the high end of the 16-bit market,

}/‘ \

!
it featured on-chip memory management, //f/f m\“‘

i)

enabling users to conduct several
different tasks at the same time.

The Chips That Built a Revolution

Intel386™ CPU (1985): The first micro-

685807 5 5xteAN thé BiNaH uiiati- Early in the history of the microprocessor, few people could have
bility of the Intel architecture family to predicted how significant the Intel microprocessor family would

32 bits, the Intel386 CPU had 275,000 .

\ransistors—over 100 times as many as become. In December 1975, the company decided to create the

the 4004 microprocessor. Its top operating @ 8086 as its first 16-bit microprocessor. “We knew that a new archi-
speed of 5 million instructions per : B R p
second (MIPS) won it the designation as tecture required new software development—a significant investment on the part of
“the highest-performance commercial customers and developers,” recalls Jean-Claude Cornet, vice president and general
icrop! ever i » Jean-Claude Cornet,

vice president and manager of the Personal Computer Enhancement Division (PCED) Mobile Unit
general manager of  and director of engineering for the 8086. “We heavily supported customers’ transition
gy o L to the 8086. A few years later, IBM’s selection of the 8088 CPU for its first

Unit, led the
engineer- PC created a large installed base that cemented our commitment to com-
::gﬂ::a'" patibility for future generations.”
design Since then, Intel has been unwavering in its dedication to its micro-
ZI]:;echip processor family tree. Each new generation proves Moore’s Law by
)
Intel486™ CPU (1989): At its intro- the archi- radically increasing the number of transistors packed onto the chip.
duction, the Intel486 CPU weighed in at t:"'“"’.t "'a t i “When Intel introduced the 286, the world said we’d never be able to take
1.2 million transistors and offered the the basis for Intel’s . . . . s .
performance of a mainframe computer major microprocessors.  this design to a 32-bit format, and yet we did it, and we keep doing it,” notes Vinod
on a single chip. By 1892, the Intel486 Dham, Microprocessor Products Group vice president and general manager of the
processor had become the chip of choice 3 Y 2 5 s .
for mainstream business computing. Microprocessor Divisions 5 and 7. “Making chips this complex takes a tremendous
conviction in your heart.” v Y
Compatibility remains the key to Intel’s
strategy. The Pentium™ processor, the latest
powerhouse chip in the family, still can run
every piece of software ever written for any
microprocessor based on the Intel architec-
ture. As Jean-Claude notes, “In a mature
marketplace, the best way to bring about
Pentium™ processor (1993): With over : : ESNET
3 million transistors and up to five times revolution is through evolution.
the performance of the 33-MHz Intel486 DX CPU,
the Pentium processor powers high-end PCs,
network servers and workstations—and can The Intel486™ CPU design team gathered
still run every piece of software ever written for to celebrate its success in March 1989.

an Intel architecture CPU-based system.
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The Crush Is On

In 1979, the success of Intel’s chief micro-
processor family was by no means secure.
The 16-bit 8086 and the 8-bit 8088 were
@ winning orders steadily, but the competi-

tion was hot. Of particular concern was Motorola’s
68000, which beat out the 8086 for a number of key
design wins.

In response, Intel launched a campaign in 1980 to
make the 8086/8088 architecture the industry standard.
The plan was code-named “Operation Crush”; its ob-
jective was to generate 2,000 design wins within a year.

The campaign worked, and Intel raked in 2,500 new
design wins that year. “We fought a lot of gear-head
arguments about why the other guy’s chip was better,”
admits Dave House, director of Marketing at the time.
“But in the end, we got every one of those wins be-
cause we had the product that solved the customer’s
problem first.”

The most significant Crush result was IBM’s selec-
tion of Intel’s 8088 as the microprocessor for its first
PC. Intel had to go to great lengths to win IBM’s con-
fidence, since “Big Blue” had never used an outside
vendor for a key microprocessor before. “Everything
was very secretive,” recalls Earl Whetstone, vice presi-
dent of the Worldwide Sales Group and director of
Americas Sales and Marketing. As a field sales engi-
neer at the time, Earl won the IBM design for Intel.
“When we went in to provide technical support, they’d
have our technical people on one side of a black cur-
tain and theirs on the other side, with their prototype
product. We'd ask questions; they’d tell us what was
happening and we’d have to try to solve the problem
literally in the dark. If we were lucky, they’d let us
reach a hand through the curtain and grope around a
bit to try to figure out what the problem was.”

What finally clinched the deal for Intel was the
company’s long-range commitment to the 8086/8088
line, Earl surmises. “IBM was interested in the busi-
ness issues, such as our plans for future products and
our ability to manufacture in volume,” he says.

IBM's decision proved a terrific coup for Intel, but
no one understood the true significance of it at first.
Earl remembers, “A great account was one that gener-
ated 10,000 units a year; nobody comprehended the
scale the PC business would grow to—tens of millions
of units a year.”
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Les Vadasz,
senior vice
president and
director,
Corporate
Business
Development
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“The Tramp” became

CHARLIE CHAPLIN ™
used by permision of
Bubbles Inc. SA,
represented by Bliss
House Inc. 01103,

fer Lcenseqy Bubdles ne .50

Simple answers to your questions about
IBM Personal Computers.

1978 ' I“’ >
a familiar figure in
IBM’s PC ads.

Hit Song:
Stayin’ Alive
JANUARY
Intel’s 1977 revenues: $282,549,000.
8041/8741 universal peripheral
interface introduced.
MARCH
Intel opens Helsinki, Finland office.

APRIL

Intel phases out of the Microma
digital watch business.

Intel’s Hannover, Stuttgart and
Wiesbaden, West Germany offices open.
JUNE
8086 industry-standard 16-bit
microprocessor introduced.
Preview magazine debuts; renamed
Solutions in 1981, Microcomputer Solutions
in 1987, Intel Solutions in 1993.
JULY

Louise Brown, world's first
test-tube baby, born in London.

iRMX® 80 operating system introduced.
Intel’s Hawthorn Farms, Oregon opens.
AUGUST
Intel marks 10th anniversary with
celebration at Cow Palace
in San Francisco, California.
OCTOBER
Poland s John Paul II named Pope.
Fab 5, Aloha, Oregon opens.
DECEMBER
Israel’s Begin and Egypt’s Sadat
Jointly win Nobel Peace Prize.
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director of Marketing at the
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Earl Whetstone,
Worldwide Sales
Group vice president
and Americas Sales
and Marketing direc-
tor, was the field
sales engineer who
won the IBM PC
account for Intel.
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Memorable Movie:
Apocalypse Now
JANLU ARY
Intel’s 1978 revenues: $399,390,000.
Intel opens office in Milan, Italy.

FEBRUARY
Intel’s Zurich, Switzerland office opens.

MARCH

Bob Noyce receives IEEE Faraday Medal.

APRII
Gordon Moore elected chairman of the Board;
Bob Noyce elected vice chairman;
Andy Grove elected president and C00.
MOA Y
Margaret Thatcher selected Great

Britain's first woman Prime Minister:
8088 industry-standard 8-bit
microprocessor introduced.

Intel makes Fortune 500 list: No. 486.
Intel introduces the FAST-3805
Semiconductor Disk Unit.

JUN I

Intel Magnetics introduces first product:
1-megabit bubble memory.

Hillshoro, Oregon site opens.
OCTOBER
Intel opens office in Sydney, Australia.
NOVEMBER

Bob Noyce awarded National Medal of
Science by President Jimmy Carter.

1980

Favorite TV Program:
Dallas
JANUARDY
Intel’s 1979 revenues: $660,984,000.
Intel Semiconductor, Ltd.,

Hong Kong opens its doors.
FEBRUARY
STAR order processing system installed.
JUNE
Intel introduces the first
math coprocessor, the 8087.

A\ PRI
Bob Noyce elected to the
National Academy of Sciences.
MOA Y

Intel, DEC and Xerox join forces
to develop Ethernet.
Solidarity Union formed in
Gdansk; Lech Walesa, leader:
Intel and Ford Motor Corporation complete
development of 8061 and 8361 two-chip
electronic engine control system.

P2 opens in Las Piedras, Puerto Rico.
NOVEMBER
Reagan/Bush defeat Carter/Mondale
in presidential election.
DECEMBER
Dun’s Review names Intel one of America’s

five best-managed companies.
Intel closes first fab in Mountain View.

AL PREZZO DI UN 386 POTETE ORA ACQUISTARE Intel486.

Now there's an casier way
10 find out whether it Tntel inside

Intel ads from around
the world reflect the
company’s global
sales presence.

Tust ook out for this sign

President of Intel
Japan K.K. Bill Howe
and IJKK executive
vice president Norm
Denda project a
customer-oriented
message for the
1990s in this poster
from Intel Japan.

CUSTOMER

Microprocessore Iatel486
Pib di 40 Milioni di Istruzioni al Secondo.

TLFIb DN HEXEA

Selling Intel to the World

Intel has been aware of an inter-
national market for its products from
its inception. Intel Europe opened its
@ doors in Geneva in March 1969 and
moved to Brussels in November. That first sales

Ty

office employed two Danes, two Brits, a Belgian and
a Dutchman. “We were just a tiny offshoot,” recalls
Keith Chapple, now managing director of Intel’s site

in Swindon, UK. “Intel was virtually unknown. It
intdl. took me three months to get my first meeting with
the buyer from Philips [the Dutch electronics firm].”
Things began to turn around with the introduction
of the first DRAM, and in 1971 the group branched out to offices in
France and the U.K. (The German office opened a year later.)

Meanwhile, on the other side of the world, Intel opened a sales office
in Tokyo in 1971 to serve the growing Japanese computer market. In the
early days, the company was as little known in Japan as in Europe. “We
were often mistaken for an interior design firm,” recalls Norm Denda,
[JKK executive vice president.

“Our customers used to hate the fact that we didn’t have a factory in
Japan, because they didn’t trust the reliability of products from the U.S..”
Norm notes. “We adopted special product quality specifications for product
shipped to Japan. Now, incoming products are far beyond our customers’
expectations. We have proven ourselves.”

Today, Intel spans the globe with 92 sales offices in 25 countries.



Chip Making, International Style

Intel opened its first international assembly plant on the 1981

small Malaysian island of Penang in 1973. A 1975 fire

Hit Song:
burned the plant to the ground, but the site was shipping Bette Davis Eyes
@ product from rented quarters within two weeks. With PY. Popular Book:

A Woman of Substance

Lai as vice president of the Technology and Manufacturing Group and
general manager of Penang Operations, the site has received major re-
gional quality awards, such as the Malaysian Prime Minister’s Quality
Award in 1990.

Favorite TV Program:
Little House on the Prairie

JANUARY
Intel’s 1980 revenues: $854,561,000.

In 1974, Intel was the first American semiconductor company to set Fab 7, Rio Rancho, New Mexico opens.
up an assembly facility in the Philippines. A test facility followed in 1982, FEBRUARY
and the site has survived natural disasters and political upheavals, remain- iAPX 432 microprocessor Introduced.
ing a solid contributor to Intel’s success. MARCH

President Reagan shot and
wounded in Washington, D.C.

In Israel, Dov Frohman’s persistent badgering of Andy Grove led to the
establishment of the Haifa design and development center in 1974 and the
Jerusalem fab in 1983.“Throughout the 1970s, the group at the design Britain’s Prince Charles weds
center worked very hard to prove to Intel management that the benefits Lady Diana Spencer:
of a highly educated work force outweighed the political concerns about Intel opens in Swindon, U.K.

) . . . . . Intel’s sabbatical program begins in U.S.
having a fab in the Middle East,” Dov notes. The site has since proven its IBM aniiouiices Its fifst PG, based o
worth many times over. Intel’s 8088 microprocessor.

Other sites outside the United States include the Intel systems plants in SEPTEMBER
Puerto Rico and in Leixlip, Ireland. The latter is being joined by the new France starts service on bullet train

. . between Paris and Lyons.
Fab 10, scheduled to begin production soon.

Intel’s international sites have faced
special difficulties: typhoons in Penang,
volcanic eruptions and a government over-
throw in the Philippines, the Gulf War in
Israel, Hurricane Hugo and devastating floods
in Puerto Rico. Through it all, output has
stayed high. “We have overcome
enormous obstacles through
the sheer dedication of our
employees,” says Manila
operations general
manager Jake Pena.

JULY

Bob Noyce becomes chairman of

& i Industry
# ‘v ra

OCTOBER

Egyptian leader
Anwar Sadat assassinated.
Intel’s “125%
Solution” launched.
NOVEMBER
Intel introduces System 86/330.
Groundbreaking for Fab 8 in
Jerusalem, Israel.
DECEMBER
Scientists identify a new
disease: AIDS.

Jake Pena is
general manager of
operations at the
Manila site.

Intel’s Penang site won
the Malaysian Prime
Minister’s Quality Award
in 1990, the first time
the award was ever
given to an organization
in the private sector.

To ensure a smooth start-up of
Fab 10 in Leixlip, Ireland, em-
ployees have trained in existing
fabs for almost two years. From
left to right, integration engineer
Duncan Cresswell, integration
technician Paula Donovan and
manufacturing supervisor Clem
Hussey look forward to taking
the high-tech training on 8-inch
wafers they’ve received at D2
back to the Emerald Isle.
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Memorable Movie:
E.T. The Extra-Terrestrial
JANUARNY
Intel’s 1981 revenues: $788,676,000.
FEBRUARNY

Intel and AMD enter microprocessor
peripheral exchange agreement.

MARCH
AT&T break-up announced.

80186/188 high-integration
16-bit embedded processors introduced.

80286 high-performance
16-bit microprocessor introduced.

First LAN coprocessor,
the 82586, introduced.

2914, first combo
codec/filter chip, introduced.
A PRI
Argentina invades Falkland Islands.
P3, Puerto Rico, opens.
MOAY
U.S. Equal Rights Amendment defeated.
AUGUST
8096, first 16-bit
microcontroller, introduced.
SEPTEMBER
Wall Street Transcript names Gordon Moore
the outstanding CEO for the semiconductor
industry the second year in a row.
OCTOBER
7114 4-Mbit bubble memory introduced.

NOVEMBER

CEAMS ineering Analysis and

Manufacturing System) tracking system for
wafer fabrication introduced.

DECEMBER
Dr: Barney Clark receives first
permanent artificial heart.

IBM announces plans to purchase
12% of Intel for $250 million.

Senior vice president
and Technology and
Manufacturing Group
general manager
Gerry Parker directs
Intel’s technology
development and
worldwide manufac-
turing facilities.

Over the years,
Intel’s manufacturing
processes have been

refined to allow for
chips with smaller
circuit sizes, fabricated
on larger wafers. The
company’s first pro-
ducts were made
on 2-inch wafers;
today, Intel’s most
advanced products
are made on the
new 0.6-micron
technology process
using 8-inch wafers.

Turning On to Quality: Intel Manufacturing

The industry downturn of the mid-1980s gave Intel a rude
shock about its manufacturing processes. As Craig Barrett
puts it, “We suddenly realized we weren’t so hot.”” Intel com-

@ pared its key indicators with those of world-class manufac-
turers, many of whom were competitors. “Basically, all our results—yields,
throughput time, capital utilization—were pretty abysmal,” Craig notes.

The company went back to basics. “We set our expectations higher,”
Craig recalls. “We trained our engineering staff in statistical process
control. We gave more attention to equipment selection and management.
We pushed our technology development.”
This last solution involved changing the relationship between
process technology development and manufacturing, which
had historic significance for Intel. “We had always been proud that we
developed our manufacturing processes in the factory,” recalls Gerry
Parker, senior vice president and general manager of the Technology and
Manufacturing Group. “However, it was clear that interrupting production
to tweak our processes was too disruptive. So we turned Fab 5 over to
technology development [it became D1]. When they got the yields up on a
new process, the manufacturing teams had to replicate the process exactly.”
The results were astounding. Says Craig, “We’ve made several quan-
tum leaps. For example, in the mid-1980s, fewer than 50 percent of
our chips were functional at the end of the line. Today, we regularly have
yields of more than 80 percent. Equipment utilization has risen from
below 20 percent to as high as 60 percent today.
= “People who were in manufac-
turing 10 years ago think the yields
we have today should be impossible.
It’s a great example of how you can
always do better.”

Fab 9 in Rio Rancho,
New Mexico has Intel’s
largest clean room.



IDO: Intel’s Hothouse for New Ventures

“One of Intel’s strengths is its ability to focus precisely on a defined technol- 19383

ogy direction,” Les Vadasz reflects. “However, when you are so focused, it’s

Popular Book:

harder to tap other business opportunities that are relevant and worthwhile but Real Men Don't Eat Quiche
@ don’t happen to fit the current corporate blueprint.” JANUARY
With an eye to developing new business opportunities, the company started the Intel Devel- Intel’s 1982 revenues: $899,812,000.
opment Operation (IDO) in 1984. “The idea was to fund good ideas, build a fire wall around fac':t:f' ;:'“':':::1 :a:‘,:'f:f;f::?s'i::;:::“s
them and see what developed—a kind of internal venture capital operation,” Les says. This 80C51 and 80C49, CHMOS versions
“intrepreneurial” focus helped keep many good employees and their ideas inside the company. of 8051 and 8049, introduced.

Justin Rattner, now an Intel Fellow and director of Technology for the Supercomputer Infeieads publishes first April Fool's 1asue.

Systems Division (SSD), thought Intel should develop a line of parallel processing super-
computers based on its Intel386 microprocessors. In 1984, the IDO board gave him the fund-

MAY
Madrid, Spain office opens.

5 . s e : . e . JUNE
ing to give it a shot. Recalls Justin, “Parallel processing was a very risky idea; it required both Sally Ride is first American woman
seed capital and a significant incubation period to develop a business.” astronaut on space shuttle Challenger:
Also under the wing of IDO, today’s Personal Computer Enhancement Division (PCED) OCTOBER
got its start in 1984, selling math coprocessors and add-in memory boards to PC users 241 US. Marines and sailors,
i @ R L. S . 40 French paratroopers killed in
through retail channels. “Marketing to PC consumers is in Intel’s blood now, but at the time terrorist bombing in Lebanon.
it was almost unthinkable,” says Intel Products Group vice president and assistant general American troops defeat
manager Jim Johnson, who co-founded PCED with Rich Bader. Ciibdn forces,on Grendda.
3 iy Europeans protest U.S. deployment
The combined 1992 sales of PCED and SSD approached a quarter of a billion dollars. of missiles in Europe.
Other IDO projects were not successful financially—but, says Les, “There is more to the NOVEMBER
technology business than accounting for the money. You nurture a sense of what’s possible: I7ICE system introduced.
it’s never what is that drives you; it’s what could be”’ Intel builds first wafer containing

25 million bits of information.
DECEMBER

Fab 7 achieves first functional
die on 150mm (6-inch) wafers.

Intel Fellow and
Supercomputer Systems
Division (SSD) director
of Technology Justin
Rattner has guided SSD
to its current position

as a leader in massively
parallel supercomputing.

Jim Johnson (left), now
Intel Products Group vice
president and assistant
general manager, and
Rich Bader formed the
PC Enhancement
Operation in 1984.

As godfather of IDO, Les
Vadasz gave fledgling
groups a protected start.

Almost ten years later, PCED has blossomed
into a major strategic business for Intel, with
branded products offering new capabilities of
all kinds to PC users.

s a different company now.”

Nobuko Clark, tech
specialist in California
Technology Development,
Quality and Reliability
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Defining Intel

Challenges From Japan

turers emerged as a major force in the
semiconductor industry. Heavy Japanese
@ investment contributed to overcapacity
in the semiconductor industry, precipitating the indus-
try crash of 1985-86.

EPROM prices were in free fall. Japanese manufac-
turers were slashing prices to less than half of their ac-
tual manufacturing costs. This predatory tactic, known
as “dumping” (selling parts at money-losing prices to

destroy competitors), is illegal under
U.S. trade laws.

P WpS:
-~ gameiod S

1984

Memorable Movie:
Ghostbusters
JANUARY
Apple introduces the
Macintosh personal computer:
Intel passes the $1-billion annual
revenue mark, announcing
1983 revenues of $1,121,943,000.
FEBRUARY
Winter Olvmpic games held in
Sarajevo, Yugostavia.
MARCH
Gordon Moore and Bob Noyce
named to IEEE Hall of Fame.
MOAY
Intel chosen one of
“100 Best Companies to Work For”
in book of same name.
J U NI
Intel Singapore opens.
JU LY
Geraldine Ferraro becomes first
woman to run_for U.S. vice president
on a major party ticket.
AUGUST
IBM announces PC AT} based on
Intel’s 80286 microprocessor.
OCTOBER
U.S. Congress passes landmark
Semiconductor Chip Protection Act.
Fortune magazine highlights Intel as
one of eight masters of innovation.
NOVEMBER
Vietnam Memorial unveiled
in Washington, D.C.
Reagan/Bush defeat Mondale/Ierraro
in presidential election.
DECEMBER
South Afirica’s Bishop Desmond Tuu
awarded Nobel Peace Prize.
Intel announces closing of
operations in Austin, Texas.
PCEO (Personal Computer Enhancement
Operation) starts Intel PC retail sales.
NEC sues Intel, seeking to show
microcode is not copyrightable.

In the late 1970s, Japanese manufac-

Intel and other U.S. suppliers
banded together to fight back.
A Section 301 case was
filed against Japanese
manufacturers for dumping
EPROMs; the U.S. government
initiated a similar case on
DRAMs. Japanese companies
were found to be selling products
below cost. As a result of the uni-
fied semiconductor industry front
and its persistent lobbying of the
U.S. government, the Semicon-
ductor Trade Agreement between

Japan and America was signed in
1986. The accord ordered Japan
to halt dumping immediately in
the U.S. and in third-country
markets, and to open its domestic
markets to U.S. manufacturers.
Dumping ceased, but not
before it had driven most of
the U.S. players, including
Intel, out of the DRAM 2
market and severely
reduced U.S. market
share in EPROMs.

out of the DRAM business was “one of
the toughest decisions we ever made,” recalls
preside’t and CEO Andy Grove. “But in retrospect
it was also the best decision we ever made.”



Getting Out of DRAMs

Downsizing Intel

The cyclical nature of the semiconductor industry was never
more evident than in 1984. Seemingly insatiable demand for
the company’s products led Intel to add capacity and g,
@ people at a dramatic rate. Then, in the second half e

By 1985, falling prices and a glut in
the market prompted Intel to jettison its
DRAM business. “In retrospect, it’s fasci-
@ nating to see how long we held on, basi-

cally deluding ourselves,” Andy Grove muses. “By
1985, DRAMs accounted for only 5 percent of our
revenue, yet we were spending one-third of our devel-
opment dollars on the product.

“Finally, I said to Gordon [Moore], ‘What would
someone do with this business if they came into Intel
from the outside?” The answer was clear: ‘Get out im-
mediately.

“It was an emotional decision. We had been the first
to introduce the product and build the business. Even
as we were losing market share hand over fist, we
clung to the idea that we’'d come back. It was hard to
admit that it was a battle we had lost.

“In retrospect, getting out of DRAMs when we did
was the best business decision we’ve ever made, both
for us and for the industry. We'd have been of no value
to the industry as one of many limping memory
suppliers. As it was, we were freed to put
those resources into microprocessor
development and production,
which enabled us to become the

technology powerhouse for
the PC industry. We didn’t
act a moment too early.”

of the year, without warning, demand plummeted. - Chz,eh Th, e
In response, Intel instituted temporary pay cuts of 10 percent Do'lllns 4"@
and mandatory days off without pay. “People understood the a2~ w7t
urgency of the situation, and they rose to the occasion,” recalls R
vice president and director of Corporate Programs Dick Boucher, S j

who was the director of Human Resources at the time. “They gave extra

effort without a lot of gritted teeth.”

Finally, however, left with an unaffordably large production capability and
no growth in sight, Intel resorted to drastic measures. From 1985 to 1986, the
company closed seven factories, abandoned several businesses and cut head

count by one-third.

What didn’t get cut were investments in the future. Intel stuck to its long-

term orientation, with combined R&D and capital expenditures totaling 30
percent of revenues in 1986. This difficult period set the stage for the dra-

matic growth that began in 1987.

Dick describes the layoffs as “a truly awful process. We were not laying
off people who were incompetent—many were long-tenured and had suc-

cessful careers.”

Bob Reed, who became director of Ad-
ministration in 1987, reflects on what Intel
learned from the downsizing process: “It
made us realize that in a business that will
change forever, you need to move people
constantly from areas of lesser return to areas
of higher return. Redeployment is like always
watching what you eat, rather than bingeing
and going on crash diets.”

Bob Reed (left), senior vice president and general manager of the Semiconductor
Products Group, and Dick Boucher, vice president and director of Corporate Programs,
remember the painful lessons Intel learned from the 1985-86 layoffs.

1985

Favorite TV Program:
The Cosby Show
JANUARY
Intel’s 1984 revenues: $1,629,332,000.
Intel Technology Asia Ltd. opens
office in Seoul, Korea.
FEBRUARY
U.S./Japan agree to eliminate tariffs
on importation of semiconductors.
iPSC" Supercomputer unveiled.
Intel announces first layoffs in 10 years
and plans to close T2 in Santa Cruz
and A0 in Santa Clara.
MARCH
OpenNET local area network introduced.
APRII
Intel ranked 226th in Fortune 500.
ABOVE™ hoard products introduced.
Intel Taipei, Taiwan office opens.
MAY
Intel’s French headquarters open
in Saint-Quentin-en-Yvelines.
AUGUST
Intel opens Folsom, California site.
SEPTEMBER
Huge earthquake kills
thousands in Mexico City.
Divers find wreck of the Titanic
73 vears after it sank in Atlantic Ocean.
Intel/AMD/National Semiconductor file joint

anti-dumping petition with U.S. Government
against EPROM f: ers.

OCTOBER
Intel decides to quit the DRAM business.
Intel386™ CPU introduced in San Francisco,
London, Paris, Munich and Tokyo.
DECEMBER

Bob Noyce inducted into National
Inventors Hall of Fame.

Intel opens Beijing office in China.
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An ‘Awesome’ Intel

Corners It

It has turned its key
computer chip into
Silicon Valley’s
latest cash cow.

By ANDREW POLLACK

SANTA CLARA, Calif.

mpany presentations, the Intel Cor-

I poration’s president, Andrew S. Grove,

displays a cartoon that depicts Intel as

a castle. Attackers are coming from all

directions brandishing a variety of weap-

ons — lawsuits, competitive products and

imitations of Intel's product — all after

the jewel of the kingdom that is hidden
inside.

The jewel is a piece of silicon smaller
than a postage stamp that contains
275,000 microscopic transistors. And so
far, Intel has protected its prize well,
perhaps too well for the comfort of some
of its customers.,The personal computer
industry and Wall Street are waking up to
the fact that Intel has one of the most
lucrative monopolies in America. It is the

s Market

puter chip that is the central component of
the latest and most advanced personal
computers made by the International
Business Machines Corporation and most
other manufacturers.

There are other microprocessors on the
market, but they do not easily run the
industry’s standard software. And while
Intel licensed previous genera'ions of its
chips to other companies, it has kept
control over the 386, as the chip is popular-
Iy known, except for giving permission to
1.B.M. to produce some for its own needs.
Other makers of personal computers have
no choice but to go to Intel. As a result,
Intel not only has the jewel, it now rules
the kingdom.

“It's got a lock on the market,” said
Adam Cuhney, semiconductor analyst
with Kidder, Peabody & Company. Rajiv
Chaudhri of Goldman, Sachs & Company
agreed: “It’s awesome how well they are
positioned.”

Indeed, with the 386 in short supply for
two years, just how Intel allocates the
chip among its customers can determine
who will prosper and who will fade in the
computer industry.

Intel insists it has been fair in its alloca-
tion practices. “‘We are very meticulous
about all of that,” said Dr. Grove, who
said Intel’s supply will catch up to de-
mand in a few months. Still, some custom-

“The New York Times/April 3, 1985

The New York Times/ Terrence McCa

hy

it Sone: designer and sole supplier of its silicon Andrew Grove and blowup of an 80386 microprocessor.
! 3 ong: jewel — the 80386 microprocessor, a com- Continued on Page 10 - ; -
That's What ; & 5
Friends Are For 7

Favorite TV Program:
Miami Vice

JANUARY

Space shuttle Challenger explodes
moments after lifi-off. killing 7 aboard.
Intel’s 1985 revenues: $1,364,982,000.
Asia Pacific Operation formed.

Going It Alone with the Intel386 Chip

Today Intel is the sole open market supplier of the
genuine Intel architecture line of microprocessors.
But that wasn’t always the case. Until the mid-

@ 1980s, the pattern of the industry was to second-
source most products, meaning other companies were licensed to
make and sell Intel products, in exchange for royalties and/or the
rights to other products.

FEBRUARY
20-year rule of Philippines President
Ferdinand Marcos ends.
Flexible Workforce Program introduced.
APRIL

Major accident at Chernobyl nuclear
reactor power plant in Ukraine.

Fab 6 introduces GORE-TEX* bunny suits. That pattern began to turn sour as Intel’s microprocessor line

increased in value and candidates for exchange did not keep pace.

When the Intel386 chip was introduced, the company wanted fair
ssasse~ cCompensation.“We just didn’t want to put the chip on a

- silver platter and ship it off to other companies,” Andy

says. “We wanted to be sure we would get something of

value in return.”

MAY
82786 graphics coprocessor unveiled.

JULY

U.S. and Japan sign historic
i accord desi to
increase U.S. market share in Japan.

Martina Navratilova wins Sth straight
women s Wimbledon tennis title.
Intel System 310s track information in
Operation Sail 1986 at the 100th anniversary
Salute to Liberty in New York.

From this concern was born the decision to remain
the only manufacturer of the Intel386 chip—at least
until other companies demonstrated they had equally
valuable technology to offer in exchange. “I think AMD,
especially, thought we were bluffing. They did not meet
their commitments, thinking we’d need their help even-
tually to meet demand,” Andy notes. “It was like a game of
chicken, and we didn’t swerve.”

The sole-source policy pushed Intel to new heights in manu-
facturing. “We had to commit to supplying the entire needs of
the industry,” Andy says. “That motivated us to get our manufac-
turing performance up to snuff. We developed multiple internal
sources, so several factories and several processes were making
the chips simultaneously. We made major commitments to pro-
duction ramps, and we didn’t hedge.”

AUGUST
Intel announces plans to shut
down Barbados facility.
29C53 transceiver chip and 29C48 codec
filter combo chip, Intel’s first ISDN
products, introduced.
As part of Intel/NEC dispute, court rules
that microcode can be copyrighted and
that Intel’s copyright is valid.

The plot of the Intel386™ CPU
inspired an exhibition of chip
plots. The show was developed
by the Museum of Modern Art
in New York, funded by the

is first major maker Intel Corporation Foundation.

to introduce an Intel386™ CPU-based PC.

OCTOBER
Intel announces entry into ASIC market.
NOVEMBER
Iran-Contra affair becomes full-fledged
scandal for Reagan administration.
DECEMBER
Experimental U.S. aircrafi,
Voyager, circles the earth nonstop
on one tank of gas.

Electronic Engineering Times readers
select the Intel386™ CPU as the most
significant IC product of the year.

New York Times, April 13, 1988
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In 1988,
Bob Noyce took on
construction of his
third “start-up” as
president and CEO
of SEMATECH.

e have helped
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SEMATECH Brings the Industry Together

Heartened by their experience in banding together
to get the U.S./Japan Semiconductor Trade
Agreement passed, U.S. chip makers found an-
@ other way to exercise their strength in numbers.
SEMATECH (for SEmiconductor MAnufacturing

TECHnology) was founded in 1987 by 12 semiconductor com-

panies, including Intel, to recover key manufacturing capabilities.

Intel’s commitment to the project was illus-
trated by Bob Noyce’s 1988 decision to take on
the role to lead the consortium as president and
CEO. In a 1988 interview, Bob said, “The country
had made a commitment to this concept. I felt that
if I didn’t follow up with personal involvement
when it was needed, it was betraying a trust to the
people of America.” Bob’s leadership and influ-
ence in Washington were critical to SEMATECHs
early survival.

What held the effort together was the organization’s focus on
two clear goals: to regain predominance in the worldwide semi-
conductor market and to increase the proportion of domestic
manufacturing equipment bought by U.S. chip makers. “Five
years later, we’ve achieved both goals, although there’s clearly
more improvement to be made,” says Craig Barrett, who has
served on SEMATECH’s board for several years.

To Bob, SEMATECH represented more than just the sum of
its parts. “This is a model for how government and industry can

those who help themselves; that’s a model that’s endorsed by
many Americans.”

1987

Memorable Movie:
Fatal Attraction
Hit Song:
Didn 't We Almost Have It All?

JANUARY
Dow Jones Industrial Average
tops the 2,000 mark for first time.
Intel’s 1986 revenues: $1,265,011,000.
APRIL

After 1986 net loss, Intel celebrates
first-quarter net income of $25,511,000.
worldwide with
“Back in the Black” parties.

Andy Grove elected CEO.

MAY
SIA Board of Directors approves
business plan for SEMATECH.
Intel’s Sy Group World
opens at Hawthorn Farms, Oregon.

ters

JUNE

Bob Noyce receives National Medal of
Technology from President Reagan.

Andy Grove receives 1987 Engineering
Leadership Recognition award from IEEE.

Intel repurchases the shares of Intel
stock sold to IBM in 1983.

Intel Brazil opens in Sao Paulo.

JUL ¥
Intel386™ CPU-based System 301 introduced.
AUGUST
National Semiconductor announces plans
to buy Fairchild Semiconductor:
SEPTEMBER
Intel launches Knockout campaign.

Dow Jones Industrial Average
plummets 508 points,
or 22.6 percent, in one day.
D1 fab for microp!
opens in Aloha, Oregon.

DECEMBER
IBM sells the last of its shares of Intel stock,
closing out its stake in the company.
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Consortium backers were sure
they wanted Noyce all along |

By Mnhsel Feibus Noyce should run the project. ix
ercury News Business Writer That’s because he had the rare 1;‘{
A year ago, Semﬂlech officials had a nmt Sematech needed: a capablc
lot of questions to answe was as effective on Capitol
They didn't know ‘what kind of chips to 3
make They didn’t know where to locate
the project. And they d.\d.n( know where
the money would come
Bmmeydmknowonemlng Robert N.

Choice is widely hailed by industry

By David Willman
and Michael Feibus
Mercury News Sta
'WASHINGTY Robert N.
Noyce, the Silicon Valley pioneer
who co-founded Intel Corp. and The
helped invent the integrated cir- had been criticized recently he
cuit, announced Wednesday that he cause its yearlong search for
will head Sematech, the semicon- chief executive had dragged l‘hm
ductor research cooperative. Siioutic hind ‘Scherile Harlier
\ | Noyce's selection was widely another executive had turned down
praised in the industry and in an offer to run Sematech.

Washington. In landing one of the
most celebrated and respected
leaders in the semiconductor in-
dustry, Sematech countered fears
that the project had stalled.

consortium in Austin, Texas,

That helped persuade Noyce —
one of three Silicon Valley execu-
tives leading the search team — o
step forward.

Noyce, 60, said he had been “ap-

taking the job

“disqualificd” himself because of
personal considerations and be-
cause of management changes in

Robert Noyce

See SEMATECH, Page 10A ... ‘Industry seer’

George Chiu,
senior engineer,
Package and
Assembly

Research



1988

Memorable Movie:

Big
JANUARY
Intel’s 1987 revenues: $1,907,105,000.
Intel’s ic facilities go 2

ployee Cash Bonus

FEBRUARY
Intel Asia Electronics opens in India.
MARCH
Superman turns 50.

Intel stock listed for first time on
Swiss Stock Exchanges.
APRIL
The Big Bang-16 new products and

tools desi for
control applications-introduced. Taking the Lead in Flash Memory
JUNE
NASA report reveals that global In 1988, Intel seized the opportunity for a new technology known as
temperatures have risen, creating the flash memory. Toshiba, a Japanese company, invented flash technology,
“greenhouse effect.” § L .
) but in an ironic role reversal, Intel, an American company, took the
Intel and Siemens announce 5 o s F . .
BiiN joint venture. @ leadership position by improving the technology and making it more
Intel announces it will build employee manufacturable and affordable. The worldwide flash market has reached $500 mil-
showers in most U.S. sites. s i .
) lion, and industry forecasters predict 100 percent
Late List ends.
Intel Foundation established. annual growth for the foreseeable future.
G i § Flash offers the non-volatility of EPROMs
Bob Noyce accepts position with the added bonus of electrical erasability.

as SEMATECH CEO. Flash was originally introduced as an EPROM

OCTOBER replacement for embedded systems because

Intel acquires DVI* (Digital Video Interactive)

technology from General Electric/RCA, manufacturers could change or upgrade machine
opens Intel Princeton (New Jersey) Operation. software without having to open the system or
Intel opens new Munich | facility replace components.

in Feldkirchen, Germany. | has'i he density of flash whil
Intel embarks on joint venture with the sl has mcreasedt y enSlty ° ashwaLe

People’s Republic of China to manufacture reducing the cost to help put flash within reach
16-and 32:it microcomputers. of the new class of portable systems. Flash offers
I)’z/.\'h/()uz:\ l(e) (;(f/;(l[\ II)II‘IA'I;;/:;\'//i()rl/,\'en these_ Fystoms the comk?inati.on of h_igh storage
in US. presidential election. density plus compact size, light weight, extreme ruggedness and low power. Notes
Dick Pashley, vice president of the Semiconductor Products Group and general
manager of the Memory Components Division, “It looks as if solid-state technology
will eventually render conventional disk drives obsolete in mobile systems.
“Most memory technologies invented in the past 20 years have become low-margin
commodities,” says Pashley. “Disk drive replacement was a radical idea five years ago,

and people were naturally skeptical. A very dedicated and immensely creative team

clung to the vision, and today people are believers.”
The potential for flash is so significant that Intel has

phased out its EPROM design and production efforts

in favor of flash.
Flashing with

conviction, the flash
memory development
team has seen their
vision become reality.
Clockwise from

upper left: Product
Marketing manager
Bruce McCormick;
design manager Mark
Winston; engineering
manager Stefan Lai;
and Semiconductor
Products Group vice
president and Memory
Components general
manager Dick Pashley.

Flash memory may replace
disk drives in mobile
computers as well as

provide high performance

in traditional embedded
memory applications.




ol 1tjust doesnitmake sense o buy
another 286-based personal

computer. .
nce we created the 386 SX micro-

forthe price of a 286-based system.
invest in the future, not in the past.
386 S\ mukes it easy to make the move.

The Red X Ad Campaign

In 1989, Intel burst upon the advertising world with a bold new ad campaign.

The so-called “Red X” ad raised eyebrows wherever it appeared. Dennis

Carter, vice president and director of the Corporate Marketing Group, led the

@ group that developed the campaign. “The Intel386 chip was a successful
product, but it was mired in the high end of the market. The market was stagnant, and people
perceived that the Intel 286 CPU was all that they would ever need. The Windows operating
system was coming, giving people a compelling reason to move to 32-bit processors, but that
message wasn’t getting across. We wanted a dramatic way to convey that the Intel386 SX
CPU was an affordable way to enter the 32-bit world.”

Before it hit the billboards, the Red X campaign stirred up controversy, Dennis recalls.
“We were speaking directly to PC consumers for the first time, rather than marketing only to
OEMs. We weren’t sure how our OEM customers would react.

“Also, we were concerned that we could actually damage ourselves if people failed to un-
derstand the campaign. The red X slashing through the 286 was calculated to grab attention,
to cut through the clutter of other advertising. But it could have killed the 286, without mov-
ing people to the Inte1386 CPU. Dave House called it the ‘Eating Our Own Baby’ campaign.”

Intel previewed the Red X ads in a test market in Denver, Colorado, and they were wildly
successful. “We saw significant changes in the buying patterns of PC buyers; they were
switching from 286-based machines to Intel386 SX CPU-based PCs,” Dennis says. Among
PC buyers, there were very few negative perceptions of Intel as a result of the campaign.
OEMs were pleased as well with the movement to 32-bit machines.

Now Get 386 System Performance At A 286 System]

Itsone hundred per

son Percentcompatible:
286.50. :x_ll Your software mmc’sx:rluhk\
it onezillion percentbetter Becays
allthenew, 3863oftware, oo, which
cant 3865x:\skforiulw\er\'nemin
buyacomputer, :

386SX. Nowsthetime
to make the move, 5 In

3 st el et o am s oo

The innovative two-
part ad campaign
made the message
clear: the Intel386™
SX CPU aimed to
displace the 286 as
the entry-level
processor of choice.

Popular Book:
All'I Really Need to Know
I Learned in Kindergarten
JANUARY
Japan's Emperor Hirohito dies at 87.
Intel’s 1988 revenues: $2,874,769,000.

FEBRUARY
Barbie celebrates her 30th birthday.
Intel and AT&T Microelectronics announce
five-year product and technology exchange.

Final judgment on Intel and NEC
dispute rules that microcode is protected
under copyright laws.

i860™ processor introduced at the
Uniforum scientific computing trade show.

MARCH
Exxon Valdez tanker runs
aground on Alaska coast, spilling
240,000 barrels of oil.
APRIL
1.2 million-transistor Intel486™
processor introduced.
JUNE
Iran's Avatollah Khomeini dies.
Thousands of protesters killed
by Chinese soldiers in Tienanmen
Square, Beijing, China.

SEPTEMBER
Intel introduces i960° CA processor
for embedded applications.
Intel Foundation announces its first
graduate fellowships.
Intel’s site in Las Piedras, Puerto Rico
suffers little damage from Hurricane Hugo.

OCTOBER
An earthquake measuring 7.1
on the Richter scale hits the
San Francisco Bay area.

Intel and Siemens AG agree to sell BiiN.
Intel announces plans to build
systems manufacturing plant and
a fab in Leixlip, Ireland.

Bob Noyce and Jack Kilby share the
Natii Acad of i ing’s first
Charles Stark Draper prize for the
co-invention of the integrated circuit.

NOVEMBER
Berlin Wall crumbles as East
Germany opens its borders.
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Making Intel a name are ise from upper left):
Architecture Manager Team manager Pat Perry; Reseller Support
Programs manager Charlene Hama; Creative manager Kevin
Teixeira; Processor Brand Marketing manager Sally Fundakowski;
Intel Inside® Program manager Janice Wilkins; and Trademarks
and Brands managing attorney Ric Giardina. Proud godfather,
vice president and director of the Corporate Marketing Group
Dennis Carter (facing page), watches over the branding efforts.

“The drivef fto get at issues of substance

Ted Jenkins, vice
president and
director of
Corporate Licensing



Making a Name for Intel

The Red X campaign was Intel’s first corporate-
wide experience with marketing to the PC-buying
public. It spawned several programs that continue
@ today, all focused on building the perceptions of
quality and compatibility associated with the Intel name.
“What we learned from the Red X campaign was that we could
communicate arcane technical ideas—that, in fact, people
wanted to hear them,” Dennis Carter says. The Architec-
ture Manager (AM) program grew out of this recognition.

AMs help information technology managers, dealers and

user groups around the world understand the capabilities
and benefits of the Intel architecture.

The Intel Inside® program also taps the value of the Intel
name by encouraging PC buyers to look for systems with a
genuine 32-bit Intel processor inside. In OEMs’ advertising

and on their PCs in the stores, the Intel Inside logo helps PC
shoppers tell a genuine Intel CPU-based PC from an imitation.

Ads such as the “Vacancy”

campaign have been key in making
PC users aware of the benefits of
genuine Intel technology. Here also,
Intel’s latest ad for the Pentium™ processor.

dsS

1990

Memorable Movie:
Dances with Wolves
JANUARY
Intel’s 1989 revenues: $3,126,833,000.
Craig Barrett becomes executive vice
president of Intel, joining chairman
Gordon Moore and president and CEOQ
Andy Grove in the executive office.
FEBRUARY
Black Nationalist leader
Nelson Mandela freed after 27 years
in a South Afirican prison.
M AN

Intel Foundation funds “Information Age:
People, Information and Technology”
at Smithsonian Institution, Washington, D.C.

A team of five design engineers from
Intel’s Haifa Design Center win Israel’s
Rothschild prize for their work on 8087

and Intel387™ math coprocessors.

Gordon Moore elected a Fellow of the
American Academy of Arts and Sciences.
JUNE

Malaysia’s royal couple visits
Intel’s site in Penang.

Bob Noyce, Intel vice chairman
and co-founder, dies.
AUGUST
Iraq invades Kuwait.
SEPTEMBER
Intel is named the first
semiconductor supplier to win Ford’s
Total Quality Excellence Award.
OCTOBER

Intel announces establishment of
annual Intel Quality Awards.

Intel’s first billion-dollar quarter.
NOVEMBER
Gordon Moore receives the
National Medal of Technology from
President George Bush.
DECEMBER

Intel Penang named winner of 1990
Prime Minister’s Award for Quality.

Tadabyy,
iny

s sharp over the years.”



Defining Intel: 25 Years /25 Events |8

Vice president and

treasurer Arvind Sodhani

(left) and vice president
and chief financial
officer Harold Hughes
are responsible for
keeping Intel’s coffers
filled with cash for key
strategic investments.

199

Hit Song:
Unforgettable
JANUARY
Intel’s 1990 revenues: $3,921,274,000.
Intel Foundation establishes the Robert
Noyce Memorial Fellowship fund.
FEBRUARY
Operation Desert Storm vs. lraq.
APRIL
Intel’s Dov Frohman awarded the annual
Israel Prize in Engineering.

Fab 1 in Santa Clara shuts down.
Intel announces it will cease further
development of the EPROM in favor of
flash memory development.
MAY
Intel launches Intel Inside’ program.
Intel’s Touchstone Delta system,
then the fastest supercomputer in the
world, is dedicated at the California
Institute of Technology.

JUNE

Croatia and Slovenia declare
independence from Yugoslavia;
Serbo-Croat battles erupt.

AUGUST

The site in Palo Alto, California where Bob
Noyce i the i circuit
California’s 1,000th historic landmark.

SEPTEMBER
Baltic republics gain
independence from USSR.
Fab 3 closes in Livermore, California.
Intel introduces 23 new networking products.

OCTOBER
At COMDEX, Andy Grove introduces the
concept of computer-supported
with ation.

NOVEMBER
L.A. Lakers superstar
Earvin “Magic ™ Johnson announces
he tested HIV positive.
Intel V; ] cial
on prime-time television.
Intel and IBM establish Robert N. Noyce
Development Center.

the Paragon™ XP/S supercomputer.

DECEMBER
Soviet Union disbands and is replaced by
Commonwealth of Independent States.

Intel opens sales office in Moscow.

Cashing In on Success

Over the years, in good times and bad, Intel continues to invest in manufac-
turing and R&D. Not all companies have this luxury. Vice president and chief
financial officer Harold Hughes comments, “The semiconductor business has

@ truly awful cash flows. There are constant, large outlays for R&D and manu-
facturing, but the income is very cyclical. So, Intel has put a priority on building a buffer of
cash for the times when income is constrained.”

T Working as an internal investment bank, the Intel Treasury
Intel’s Initial Offer bz oversubsg%z,:f;, department provides the cash for Intel’s strategic programs. The

Inyestors g ©

NEW YORK - sc offerine of P — . e
Intel Corp.s initisl at 2 PG sow | group invests millions of dollars, searching for the best possible
capital shares ($8,24%, rwriters g 27 . Ce e .
eplece, s"",’ﬁ"ﬂ;‘i«‘amb; c. »g" ‘There. 1 return, while also minimizing risk. “Intel’s Treasury has beaten

'nderwriter: ring- aing-
i 4 tne offe tan
5‘5!;25;'; m&:}:;\ ?:p‘\ta‘ sz;es iu
TS

= and innovative; they can smell a good deal”

all expectations for returns,” Harold notes. “They are creative

st The Treasury minimizes Intel’s financial risk through investing only in secure financial in-
stitutions with high credit ratings and high-quality returns. “Our goal is to beat market returns
while taking minimum risks,” vice president and treasurer Arvind Sodhani notes.

In September 1992, with nearly $2.5 billion in cash and short-term investments on hand,

Intel’s Board decided to share its success directly with stockholders, in the form of a dividend.
“I never thought we'd pay a dividend, because we didn’t want to give up any of the cash we
might need for the next lean period,” Harold says. “It’s a statement that our financial position
is very secure, and it’s important for stockholders to understand that confidence.”

$60 Intel’s stock price shown
at fiscal year end, 1971

$50 through 1992, and as of

$40 June 1, 1993. A 100-share
purchase at the offering

$30 price has grown from a
$2,350 value to 7,594

$20 shares with a value of
$438,554 at end of trading

#0 on June 1, 1993 (adjusted

0 for May 1993 stock split).

‘MMo13 75 7T 79 81 83 85 87 83 91 ‘93




Victories on the Legal Front

Since the early 1980s, Intel has become more aggressive in its efforts to
protect its intellectual property rights. “Intel’s engineers have made many
great innovations, and other companies naturally want to imitate our suc-

@ cessful products,” notes vice president and general counsel Tom Dunlap.
“But when we’re spending so much on research and development to create those prod-
ucts, we’re not about to sit by and let other people piggyback on our efforts.”

Legal protection for intellectual property was strengthened when computer software
programs became expressly protectable under the 1980 Copyright Law. The 1984 Semicon-
ductor Protection Act prohibited copying of the complex patterns printed on the wafers. The
formation of the Court of Appeals for the Federal Circuit (CAFC) has generally strengthened
patent rights and made patent rulings more consistent. (Intel has increased the number of
patents filed each year from 105 in 1990 to an estimated 420 in 1993.)

“We’ve gained a certain notoriety, because we’ve had to resort to liti-
gation with freeloading companies who try to infiinge our rights,” Tom

notes. Among Intel’s most significant legal victories is the NEC case

of the mid-1980s, in which it was established that microcode is a com-

puter program and therefore protectable under copyright law. On the

patent side, the International Trade Commission (ITC) issued an exclu-
sion order in March 1989 because several companies were infringing on
Intel’s EPROM patents. The precedent set in that case has allowed

Intel to collect licensing fees from other memory manufacturers,
rather than having to go to court with each one individually.
“One of our greatest frustrations has been the painfully slow court
process,” Tom notes. “Consequently, we support the rapid implemen-
tation of the Court Reform Act that Congress passed in 1990, which
should help speed cases to trial. In /7 this environment of just-
in-time business, it’s time for a little

And as for Intel’s most notorious imitator? “AMD has
egy of being the world’s No.1 imitator of successful
Intel products,” Tom observes. “They refer to their
imitations as ‘genuine copies.” Beginning with the
Intel386 CPU, we have enforced our intellectual
property rights to limit AMD’s ability to
leech off Intel’s innovation.”

just-in-time justice.”
developed a strat-

"1y

iy

Working as a kind of internal law firm, Intel’s Legal Department
throws the book at companies that try to infringe on Intel’s intel-
lectual property rights. Clockwise from upper right: managing
attorney of Components Operations Dennis 0’Reilly; Group counsel
Ted Vian; vice president and director of Corporate Licensing Ted
Jenkins; vice president and general counsel Tom Dunlap; Intel-
lectual Property chief counsel Carl Silverman.

1992

Favorite TV Program:
Murphy Brown
JANUARY

Intel’s 1991 revenues: $4,778,616,000.
FEBRUARY

In arbitration, Judge rules AMD is not
entitled to the Intel386™ microprocessor
under an earlier second-source agreement,
but he awards the right to sell its copy
of the Intel386 CPU.

MARCH
Intel OverDrive™ p

APRIL

Intel’s D2 Fab in Santa Clara produces
first 8-inch wafers.

In-Stat names Intel world’s largest
maker of ICs, passing NEC.
JUNE
Jury rules that AMD has no rights to copy the
Intel287™ math coprocessor microcode.
SEPTEMBER
Intel announces 10-cents-per-share payout

(before effect of May 1993 stock split), first
cash dividend in the company’s history.

Intel opens D1A in Aloha, Oregon.
OCTOBER

Intel announces a $400 million
of D2 ing plant.

Clinton/Gore defeat Bush/Quayle
in the presidential election.

Intel i Indeo™ video gy.
Intel opens office in Guadalajara, Mexico.

Intel establishes Penang Design Center.
DECEMBER
European Community becomes a reality
as trade borders disappear:
Court rules that AMD does not have the
right to copy any Intel microcode.

1993

Popular Song:
A Whole New World
JANUARY
Intel’s 1992 revenues: $5,843,984,000.

Dataquest ranks Intel as the world’s largest
producer of semiconductors, first time a U.S.
firm has held that position since 1984.

Craig Barrett named Intel C0O0.
FEBRUARY
World Trade Center in New York bombed.

MARCH

Intel i Pentium™ p
Intel announces its first $2 billion quarter.
APRIL

Judge Ingram grants AMD a new trial in
the Intel287™ chip case but denies AMD
a license for the second time.

JUNE
California Appeals Court reverses
arbitrator: throws out 1992 AMD 386 license.

Fortune magazine features Intel Pentium™
processor on cover. Intel plays leading
role in “The New Computer Revolution.”

JULY

Intel sites celebrate 25th
anniversary worldwide.

FORTUNIE is a registered trademark
of Time Ine. All rights reserved
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The PCED-Business Communications team leads Intel into the cutting edge of the future. Left to right, back row:

Tad Hetu, Group Strategy manager; Frank Jones,

Darling, Strategic Marketing manager. Middle row: Dick Gough, Internal
Intel Products Group vice president and general

Chris Hughes, i Area 3 Pat
of PCED. i icati Front row: Sudhir

ager; Laura Finney, Finance manager; Michael Bruck, Video Business Area manager.

Looking to the Future

s Intel enters its second quarter-century, the company is once again leading the computing industry
into a revolution. “We see incredible opportunities in the area of business communications—making
the PC a truly full-functional, real-time communications tool,” says Andy Grove. “The PC has the
ability to obliterate time and space barriers in dealing with information.”

Business communication is defined as the discipline of using computers and software for new levels of inter-
personal communication and information sharing. Intel’s “biz-comm” vision includes such advanced technology
as digital video conferencing; electronic meetings, in which all participants can manipulate a shared display of
text or data; and enhanced telephone management and messaging capabilities—all on the PC. The Business
Communications unit of the Personal Computer Enhancement Division (PCED) expects to introduce more than
20 add-in video and communications hardware and software products this year.

“The time is ripe;” says Intel Products Group vice president and PCED-Business Communications general man-
ager Pat Gelsinger. “The PC is powerful enough, the installed base of PCs is high enough, and the telecommunica-
tions industry is making the necessary high-bandwidth networks available. The $300 billion computing industry is
destined to merge with the $500 billion communications industry. And we’re going to be part of that merger.

“For Intel, business communications is a triple win. It will increase the utility of the PC, expand the total mar-
ket of the PC industry and use a lot of MIPS, which our processors will provide. When a new technology hits on
three of our four key strategic areas in this way, we want to be part of it.”

Intel has thrived on pursuing new business opportunities. Andy remembers the surprise in 1971 when the
company introduced the 4004, a generic processor appropriate for a multitude of applications. “One of our board
members asked me, ‘You’re a semiconductor memory company. What business is it of yours to do CPU develop-
ment for other people?’

“Today, some people have asked me essentially the same question: ‘Where do you get off making end-user-
ready telecommunications products?” It has the same flavor to me as our venture into microprocessors—it’s a
risk, but it’s enormously exciting. We have no guarantees that it will work, but it seems like something people will
want. It just feels right.

“Once again, we're leading with our chin into a brand new arena,” Andy says with a grin. “Historically, it’s our
best mode.” Intel’s first 25 years prove it—and so will the next 25.

*Other brands and names are the property of their respective owners.
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