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The semiconductor industry’s virtual museum

Tencor at 20 Years

Tencor (later evolved to be KLA-Tencor) is in the bedrock of the
semiconductor equipment industry. It developed many products that
were essential to chip manufacturing. Some are still made today.

Tencor turned 20 In 1996. This book started as a pet project by one
of the employees, who had a passion for this company’s unique
history. It documents not only how the company came into being
and then thrived, but also a story so common to Silicon Valley but

unigue to so many parts of the world: a single individual, Karel

Urbanek, escapes a tyrannical government to start with nothing, start

a new life, and start a new company.
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his project had its genesis in the many conversations I had with the company’s
founders and other long-standing employees during my eleven years at Tencor. A
personal pet project, this originally had neither a delivery date nor an official budget.
In the process, however, this history took on a life of its own, and became an important

project for everyone involved.

No company history can ever possibly mention everyone and everything that made
Tencor what it is today. There are many, many people who are not mentioned here —
people whose contributions were critical to the development of this Silicon Valley
success. Truly, this book would have been ten times the size, could we have acknowl-

edged everyone who came to Tencor and made a difference.

My grateful thanks to the many people who contributed their time, stories and pho-
tographs to the making of this book; to Paul Pease, whose early connection with the
company made him the ideal person for this project; to graphic designer Janice Burton,
who was an invaluable resource in pulling together all the pieces; to editor Chris Castillo,
who dived into the project with enthusiasm; and particularly to Lida Urbanek, whose
memories of the earliest days chronicled those important times and crystallized forever

the legacy of Karel Urbanek to Tencor and the semiconductor equipment industry.

This is not, nor is it intended to be, an unvarnished expose of Tencor’s past. It is
instead, a compilation of fond memories about a place and time many people, including

myself, consider to be one of the best experiences of their lives.

Roberta Emerson
Director, Corporate Communications
April 1997



FOREWORD

In the fall of 1976, seven men and a handful of
investors put up §450,000 and promissory loans
amounting to an additional $400,000 to start a new
company in Mountain View, California. Twenty
years later, that company, Tencor Instruments, had
become an industry and market leader valued at over
81 billion on the stock market. This is Tencors story,
and the story of the group of individuals who had the
vision to see the possibilities in a fledgling industry,
the daring to leave secure jobs to follow that vision, and

the drive, skill and luck to transform vision into reality.



INTRODUGCTION

To follow the success story that helped
Tencor grow from six employees to nearly
1,400, it is important to understand how
the company’s products supported—and
in many cases facilitated—the major
developments in semiconductor produc-
tion. Almost since its beginning, the
semiconductor industry has been shaped
by a number of factors: steadily shrinking
geometries; dramatically increasing device
complexity; high manufacturing invest-
ment coupled with declining prices; and,
especially in recent years, intense competi-
tion and rapidly shrinking product life-
cycles. Consequently, the successful semi-
conductor companies are not just those
that maintain a technological edge in
semiconductor development, they are
those that successfully manage production

cost, product yield and time-to-market. It
is fair to claim that many of today’s top
semiconductor manufacturers would not
have succeeded without the process con-
trol, wafer inspection and measurement

tools provided by Tencor.
*

Before delving into the development
of Tencor and its products, we first need
to look at the people behind the story.
Tencor was the second company started by
this entrepreneurial group. To understand
the dynamics of Tencor Instruments, it’s
important to follow the story of Randex
Corporation, as well as the personal histo-
ries of the people who founded and who
managed the company over the years.



The founders of Tencor:

Karel Urbanek,

John Schwabacher,

Ceorge Kren,

Bill Wheeler,
Barry Hart,
Ed Kerswill.

[lerry Cabe, not pictured]




Immigrants and Friends

Karel Urbanek was born and raised in
Czechoslovakia, and —even though he
became an enthusiastic American citizen
— he remained proud of his Czech heritage
and maintained close ties with his
native country. His childhood and
youth were spent in difficult cir-
cumstances in a country which
was first ruled by the German
Nazis and then by a Soviet con-
trolled communist regime. His
family, part of the educated elite,
distanced themselves from the
prevailing culture and sent their
only son to the French school in

Prague.

Based on his excellent

academic performance,
Karel Urbanek was cho-
sen Valedictorian of the
Class of 1963 at Charles

University.

Urbanek’s father taught him German
and he later taught himself English by
studying the English Bible. (His English,
when he arrived in the United States, had
a distinctly Biblical tinge to it!) Because
of his family background, Urbanek was
not allowed to attend a college preparato-
ry high school. However, his academic
achievements were so significant that
despite his family and education, he was
admitted to Charles University in Prague
to study physics. He went on to become
the Valedictorian of his class in 1963.

As a student, Urbanek recognized
early that he could not remain in his
native country as long as it was governed
by the communist party (which he always
referred to as a “criminal organization”).
Emigration to the United States became
an obsession. To prepare for this step, as
well as to earn his way through college,
Urbanek worked as a tour guide, escorting
foreign visitors around Prague and the rest
of the country during school breaks. His
charm and his obvious brilliance made a
strong impression on many of these



tourists, and they became lifelong friends
and important contacts for his future.

In 1960, Urbanek was assigned to escort
the Marx family from San Francisco. He
told them that his superiors always ques-
tioned him after he guided foreign travel-
ers— especially Americans — around
Prague. Czech society was tightly sealed
off from the world in those days of the
Cold War and his information might pro-
vide useful leads for the Communist
regime’s intelligence organization. Urbanek
asked the Marxs to give him some inter-
esting facts “so that he could be a good spy
for the government,” he winked, “and keep
my job.” The elder Marx, Sonny, was
taken with Urbanek’s manner and charm.
He gave him his business card and
strongly urged Urbanek to contact him if
he ever came to the United States.
Urbanek carefully stored Marx’s card away
with names and addresses of other con-
tacts he had made as a tour guide.

*

During another fortunate assignment
as a tour guide, Urbanek met a young
Czech/American who was bringing a
group of 18 high school students through
Eastern Europe and the Soviet Union on
a “People-to-People” tour. Lida Naprstek,
a junior at Radcliffe College in 1963
majoring in Russian History, had been

handed the choice chaperone/guide
assignment because she spoke the lan-
guages and knew the territory. Urbanek
was their tour guide. “His confidence and
his masterful management of our tour
group was awe inspiring,” Lida Naprstek
remembered. “He was obviously meant to
do bigger things.” She gave

him her phone number,

telling him to
call if he

ever got to
the United
States.

Urbanek’s
summer tour
guide activities
also let him amass a
small fortune because he
had access to hard-to-get
foreign currencies. His canny
trading raised the money he would need
to escape to the U.S. and his dreams. At
the time, under the repressive communist
regime, traveling abroad for Czech citi-
zens was almost impossible. Urbanek
spent years planning an exit strategy. The
route he chose involved buying a “vaca-
tion” to Cuba.

During the Cold War years, Cuba
traded sugar for arms with Czechoslovakia,
and was one of the only vacation spots



The plane makes it's

available to Czechs. With his stash of
cash, Urbanek bought a Cuba vacation
and laid his plans carefully. Wearing his
only good suit and carrying his heavy
winter coat, he boarded the plane. Know-
ing it sometimes landed in Shannon,
Ireland, sometimes in Nova Scotia,
Canada, he was ready to spring out at
either airport and ask for asylum. One of
the flight crew told him they would land
in both Shannon and Nova Scotia, so
Urbanek waited until he was in Canada,
then disappeared into the Halifax termi-

The Great Escape

The plane makes its
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nal and made his getaway. His first call
was to Lida Naprstek in Cambridge,
Massachusetts; his second call was to
Sonny Marx in San Francisco.

An American consul in Halifax helped
Urbanek find a legal way to enter the
United States quickly. Through a French
tourist Urbanek had met during his days
as a tour guide, and with his excellent aca-
demic record in his physics studies, he was
able to get a job with Lincoln Labs in
Cambridge, working as a teaching assis-
tant at MIT. There he again crossed
paths with Lida Naprstek, who had just
completed her BA and was leaving to
study in Europe and Morocco.

During the year, the relationship
with Lida continued, but, as she said,
“Our whole relationship was in
letters.” After a year’s sep-
aration, he visited her

in Morocco. Three

éxoéliﬁlovuklu headed for
his "Cuba Vacation”.

it's destination

days later, th
In Cuba with vl el

sailed to Gibraltar

and were married.

*




In the summer of 1964, Lincoln Labs
sent Urbanek to work on a project in
Alaska. On his return, Urbanek stopped
over in San Francisco and visited the
Marx family. He was carrying a letter
that would introduce him to the head of
Lawrence Radiation Labs in Livermore,
Edward Teller. He had been accepted to
the Ph.D. program at U.C. Berkeley, but
had decided that his true interests lay in
industry, rather than academia.

Sonny Marx, an investment banker,
was very supportive of his decision and
suggested a number of companies where
his resume would be well received. He
applied to Varian Associates and Fairchild
Semiconductor. Both offered him jobs.
He chose Varian, a high technology com-

pany located near Stanford
University, which at the time
seemed destined to be a
major player in the rapidly
evolving semiconductor

business.

Years later, after
taking the job with
Varian, Urbanek won-
dered what might
have happened had
he taken the job
at Fairchild
Semiconductor and
then moved to its
offspring, Intel
Corporation.

*

Karel Urbanek and Lida

Naprstek at her graduation

from Radcliffe.



The Early Years—From Varian to Randex

There are several sub-industries in the
semiconductor business. Semiconductor
companies, often referred to as “chip mak-
ers”, design and fabricate the actual inte-
grated circuits (called “chips” or “ICs”),
while equipment companies provide the
high technology manufacturing tools the
chip makers need to build their tiny elec-
tronic devices. A third sub-industry pro-
vides highly specialized materials and
gases needed to process microminiaturized
electronic circuits. Still another industry
provides measurement tools, which the
chip makers use to ensure their produc-

tion equipment is working correctly.

Schwabachef and Urb,a_n.ck

became' fast friends and mutual
~ admirers. They connected
instantly, fo_tmit_ig a bond that
would last two decades.

Varian focused on the second sector,
creating the challenging and high-cost,
high-technology equipment used to build
the multi-layer semiconductor chips. The
work assigned to Urbanek was in the area
of high vacuum systems where thin films
of metal are deposited on the silicon wafer
in order to guide the electrons through
the non-conducting parts of the circuit.
(Which is why they are called semicon-
ductors; they only partially conduct elec-
tricity.)

Urbanek was sent with another Varian
employee, John Schwabacher, to investi-
gate a new production technique called
sputtering, which would become an
important process in the manufacture of
multi-level semiconductors. Along the
way, this research would connect the two
with Barry Hart, Bill Wheeler and others
with whom they would work closely on
the road to Tencor.

*

John Schwabacher was already work-
ing at Varian Associates when Urbanek
arrived. Born in Germany, Schwabacher
graduated from the University of



California at Berkeley with a degree in
engineering. He then completed a second
bachelors degree in physics and two years
of graduate school at the University of
Washington before serving as an officer in
the United States Air Force. After com-
pleting his three years of military service,
he returned to Berkeley, working for
Tracerlab/LFE as vice president of sales
and marketing for six years. Tracerlab was
involved with nuclear reactors, radiation
contamination testers and other industries
that, at the time, seemed to offer great

promise.

The vitality of the new semiconductor
industries and other related high technol-
ogy opportunities drew him to Varian
“kicking and screaming,” Schwabacher
said. He and his wife had a lovely home
in Kensington, north of San Francisco,
and the Peninsula (the area south of San
Francisco between San Francisco and San
Jose) “was not an attractive locale in the
mid-sixties.” The Schwabachers didn't
really want to move, but the nuclear busi-
ness was fading and Varian was doing very
interesting things. Schwabacher joined the
company as product manager for a linear
accelerator which was developed for clini-
cal treatment of tumors. He then became
product manager for low- and high-energy
electron diffraction systems. Eventually
he moved into the Vacuum Division,

.'i'_.ﬁ'“[Blll Wheelerm—] one of
 the most :,edlcated and
I focused engmeers any of

where he met Karel Urbanek, “a very cre-
ative scientist who was trying to run a

Quadrupole Gas Analyzer under computer
control.” This was exciting, dramatically

new and daring.

Schwabacher and Urbanek became
fast friends and mutual admirers. They
connected instantly, forming a bond that
would last two decades.

*

Urbanek’s immediate superior at
Varian Associates was a quiet bird-watcher
named Bill Wheeler—“one of the most
dedicated and focused engineers any of us
had ever met,” said Schwabacher. Wheeler
had already been working at Varian for
some years when Urbanek and Schwabacher
started working together. He had invented
the Wheeler Flange and a number of
other mechanical engineering break-
throughs that made it possible to create



repay the Kren's generosity by helping
George Kren get to the United States and

It would take fifteen years
4 . making him part of Randex, and later a

but Urbanek would later repay the co-founder of Tencor.

Kren's generosity by helping George In the late 1960s, Kren was working
for the National Materials Research
Institute in Prague. Although Urbanek
had invited him several times to come to
the U.S., it wasn't until 1967 that Kren

acted on the invitation and asked a friend

Kren get to the United States and
making him part of Randex, and

later a co-founder of Tencor.

and maintain the high vacuum work areas
needed in the semiconductor equipment
business. Whenever Urbanek had a tough
engineering problem, he knew that
Wheeler would be able to help him solve
1t.

Immediately after Urbanek joined
Wheeler's group, Urbanek started lobby-
ing to bring a friend from Czechoslovakia,
George Kren, into the country to join the
operation.

*

George Kren and Karel Urbanek had
been friends since high school in Prague;
in fact, Urbanek even lived with Kren’s
family for a period of time after his parent’s
divorce. After high school, Kren went to
the Czech Institute of Technology,
Urbanek to the University. It would take
fifteen years, but Urbanek would later

at the Ministry of Technology to arrange
a one year trip. It took nearly two years
to complete the paperwork due to the
political changes surging through the
country, and Kren was still detained at the
border. When he called, Urbanek told
him, “Don’t give up, Lida will send you a
tourist visa, and we'll work out the details
when you get here.” Kren packed lightly
because he really didn't expect to clear
immigration proceedings, but, much to his
surprise, the next thing he knew he was in

England.

When Kren arrived in the U.S,,
Urbanek arranged for him to spend some
time in Boston. After six months there,
Kren drove across the country to visit his
friend, and to “see what the country was
like.” He worked for six months after his
arrival at Urbanek’s new venture, Randex,
but returned to Czechoslovakia at the end
of the year because he felt he owed it to



his friend at the Ministry, despite the
uncertain political situation there. Once
he got back, he was not permitted to
leave. It took him over two and a half
years, but in 1974, Kren again arrived in
California. His first job was with
Urbanek at Perkin-Elmer, later becoming
part of the team to launch Tencor
Instruments in 1976.

*

Barry Hart got out of metallurgical
engineering and into sales because he
liked “the fancy brogues” his sales manag-
er wore. In the early 1960’s, he was the
Northern California salesman for Varian’s
Vacuum Division, based in Palo Alto.
Although his flamboyant yellow golf pants
and splashy shirts created interruptive
visual noise in the ivory tower halls of
Varian's Vacuum Division, Hart’s back-
ground, intelligence and energetic person-
ality equipped him perfectly for the high
technology industry.

engineering, thinking it would be a lot
more interesting. He was right.

Hart worked for six years at American
Standards’ Advanced Technology Labs,
designing atomic reactor core-loading
structures. It was there he saw American

Standards’ chief salesman, George Cash.

“Who’s the dude with the flashy brogues?”

he asked. When he heard that was what
salesmen looked like and heard how much
they could earn, Hart swerved into sales
and never looked back.

Hart moved to Palo Alto and spent a
short time as an applications engineer on
Perkin-Elmer’s Ultek Ion Pumps, before
rejoining American Standard in Southern
California. However, Hart'’s fondness for
the Silicon Valley, as the Santa Clara
Valley was beginning to be called, got him
back to Varian, first as an applications

engineer, then into sales. More and more,

34

Hart traveled an indirect and interest-

Hart’s background

i te to b f T !
lﬂg route to become one o €ncors 1ntelllgence and energetxc

founders. Born in Pasadena, California,
Hart graduated from San Jose State
College in Technical Industrial
Technology (Plant Logistics). After sur-
veying the job market he decided to

: _person.ality_equlp_pe_d—_hl_m
perfectly for the high
technology industry.

return and get a degree in metallurgical
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his knowledge of metallurgy became use-
ful to the people he was calling on and to
the scientists and marketing people at
Varian who needed intelligence from the
firing line. Hart was out there and he
brought it back to them. Urbanek, involved
with various development projects, trusted
Hart’s keen customer perspective.

*

Originally from Wisconsin, Ed Kerswill
arrived in California courtesy of the
United States Navy, and never went back.
After several other jobs, Kerswill took a
post at United Airlines and eventually
found his way into the drafting depart-
ment. He moved to Varian's Radiation
Division, where he stayed for nine years
before “looking for something more excit-
ing to do.” Although he interviewed with

[Kerswill is] “a very straight-

forﬁard person. He has a

Urbanek in the Vacuum Division, he chose
to go to the Sputtering Division because
the technology looked more interesting.
A few months later, Urbanek changed
divisions and ended up his boss after all!

‘When Urbanek came to tell him,
“we're going off on our own,” Kerswill
was originally not very interested. He'd
heard that start-ups meant working long
hours and weekends. With the help of
another Varian employee, mechanical
technician Al Lang, Urbanek finally per-
suaded him. At Randex, and later at
Tencor, Kerswill did the drawings and
documentation, as well as the mechanical
design work.

Schwabacher later said of Kerswill,
“He’s a very straight-forward person. He
has a tremendous sense of honesty and
was willing to bring up things that other
people would avoid mentioning, if he
thought it needed to be said. As members
of such a small team, that sometimes took
great courage, but it was very valuable.”

 tremendous sense of honest
e : L2 ' i y Kerswill found that he liked the feel of

and was willing to bring up things a small company and when the opportuni-

 that other people would avoid ty arose later to launch Tencor with the
el e ' same group, he didn't need to be persuaded.
mentioning, if he thought
; : *
‘it needed to be said.”



While they worked on engineering the
vacuum pumps needed by the semicon-
ductor equipment manufacturers, Urbanek
and Schwabacher had a chance to see
where the new deposition technologies
were heading.

They took a trip around the country to
meet and query both semiconductor man-
ufacturers and equipment suppliers. It was
immediately clear to them both that a
new technology called sputtering would
have enormous growth in the near future.
Metals and non-metals alike could be
sputtered to create thin film layers. The
process could be engineered to be relative-
ly simple, dependable and repeatable. It
was a perfect opportunity for the future.

They reported their findings to their
management and asked for permission to
start a sputtering group. When met with a
rather condescending “no”, they turned to
each other simultaneously and said:
“We're leaving, aren’t we?” It was 1970.

During the next few months, Urbanek
and Schwabacher created a business plan
for a new company. Urbanek’s friend
Sonny Marx had a circle of investors who
would follow his lead on new company
investments. Urbanek and Schwabacher
took the sputtering technology proposal
to Marx, who helped them raise $400,000
to start the company they called Randex.

With Schwabacher as vice president of
marketing, Urbanek wanted Hart for
national sales manager. He knew the two
would make a great team. He also knew
that neither of the two thought so. He was
right on both counts. After several meet-
ings at Urbanek’s house, the two came to
find much to respect in each other, form-
ing a powerful marketing and sales team.
Together with two other Varian employ-
ees, Ed Kerswill and Al Lang, they were
ready to go out on their own.

*

Like so many high technology startup
companies, Randex had a long way to go
from the original idea to an actual prod-
uct. It took them two tries to work out the
right product for the market. Using three
targets, it could perform three sputtering
operations, including a new and very pop-
ular platinum silicide process, without
“coming to air.”

The sales organization was headed by
Barry Hart. As Schwabacher related,
“We were a bunch of immigrants and
needed somebody who could speak really
excellent English.” Hart was very tall, and
red-headed besides; he was a standout in
Japan. When Barry was around a Japanese
fab (as the industry calls semiconductor
fabrication areas), everyone knew it.

13
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Schwabacher and Hart developed a
winning style at Randex that they contin-
ued later at Tencor. Schwabacher would
open the conversation with, “I'm not here
to sell you anything. He'// do that.” (point-
ing to Hart) “I'm just here to listen.” It
wasn’t a good cop/bad cop routine. It
was a working style that helped both
companies leapfrog the competition.
Schwabacher did listen attentively, and
the customers appreciated it. By finding
out at the earliest possible moment what
the market wanted next, and figuring out
how to make it, first the Randex, then the
Tencor team was able to stay ahead of the
market and ahead of the competition.

Some years later, Urbanek summarized
this philosophy on working with custo-
mers, “Our greatest challenge is to learn
and understand our customers’ require-
ments much faster. It’s not right to say
we need to listen more. Listening by
itself will get us nowhere. We need to

understand better.”

By 1973, sales had started to skyrock-
et. The projections for growth were a little
frightening. There was big opportunity,
but it would take a lot of capital to pursue
it. That factor, coupled with the obvious
lack of management breadth needed to
handle the kind of hypergrowth ahead of
them, led the founders to sell Randex to
Perkin-Elmer. It was a very attractive buy-
out, returning a handsome profit on a rel-
atively small investment.

The whole group, which had grown to
include electrical technician Jerry Gabe
and marketing director Daniel Tam,
became part of Perkin-Elmer’s Ultek
operation in Palo Alto. Urbanek was made
research director of the merged operation
and committed to stay with the group for
three years. He was given a big office and
private lab—and no responsibilities.
Schwabacher and Hart continued to mar-
ket the company’s products and, in doing
s0, kept in touch with the world market
for semiconductor production equipment.

*



How thick is that film?

During the three years the Randex
team worked for Perkin-Elmer Ultek,
sputtering technology advanced rapidly.
A wide variety of materials were being
deposited in very thin films on silicon
substrates to build the layers that create
semiconductor chips.

However, a new major problem had
developed —the need for very precise
measurements of the film thickness in the
various deposition layers. Measured by
determining step height, the difference in
height between one layer and another,
thickness was a critical parameter. Even
slight variations in thickness could signifi-
cantly affect “yield,” the final number of
working devices that are cut from the sili-

con wafer.

In the mid-seventies, there were only
two measurement instruments for this pur-
pose available to semiconductor manufac-
turers. One was the Talystep, produced by a
British company, Rank Taylor Hobson; the
other was Sloan Technology’s Dektak!.
The Dektak was the more commonly used

since, in the hands of a highly skilled
operator, it typically generated superior
data.

Unfortunately, the Dektak was very
difficult to operate. Mention it to anyone
who worked in semiconductor R&D or
production during that era and you are
likely to get
responses that
include words
like ghastly,
beast, delicate,
mean, hard to
learn or a real
problem. It took
a long time for
a trained tech-
nician to set up
a measurement L
and, if anything bumped the block of
granite under it even slightly, or a truck
rumbled by, the measurement was ruined.

Urbanek, working alone in his Perkin-
Elmer Ultek lab, did occasional sputtering
projects for Advanced Micro Devices

1 Sloan Technology was later sold to Veeco Instruments of Plainview, New York, in the mid-1980s. The Sloan division of

Veeco continues to sell Dektak brand profilers to this day.

15

The topography of a
deposited film layer (top)
reveals variations in
thickness (bottom)

and/or step height.
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Corporation (AMD). He was forced to
measure the thickness of his sputtered

films with the Dektak and grew increas-

ingly impatient with its prima donna

behavior. (Urbanek was not known for

patience. Fellow workers remember him
finding his office file cabinet locked and
using a metal drill to open it rather than

search for the key.)

He was sure there must be a better

way to measure film thickness. He decid-

ed to find it the moment he was free to

pursue his own interests.

T:.he i.dez;- h'a:d:;

been to find two-
syllable names
that sounded goodr
and would be easy

to remember, but

had no spec1al

meaning. Number
three on the list

was Tencor.

*

In late 1976, some of
the Randex group made
the move from Perkin-
Elmer to begin explor-
ing product opportuni-
ties. Everyone knew
how hard it was to build
a business team, but the
Randex veterans knew
the strong suits and
foibles of their partners.
In addition, they had
now had two years in a
large organization to
sharpen their manage-
ment techniques—and
to remember how much

easier and more satisfying it could be to
have what Urbanek liked to call “your own
sandbox”, a place with the freedom to
explore ideas in your own way.

Urbanek thought that plasma nitrid-
ing was an exciting new and valuable
technology, and believed a Nitrider—a
deposition system that would create a
layer of silicon nitride useful in the semi-
conductor production process— would be
a big seller.

The founders wrote a business plan,
took it to the original Randex investors,
and raised $450,000, with pledges for
$400,000 more if needed. Since the
Randex founders had made significant
monetary gains on their original ten-cent
founders’ stock, Marx insisted that some
of those gains be reinvested in the new
company. This was a painful demand at
the time; years later it would become a
source of great personal economic benefit.
Originally invested in $5,000 blocks, an
original $10,000 investment in Tencor
stock was calculated to be worth $2.8 mil-
lion in early 1997!

Urbanek and his wife Lida brain-
stormed with Schwabacher on a name for
the new company. They dug out the sheet
of paper on which they had written ten

company names that were available at the



time they started Randex. The idea had
been to find two-syllable names that
sounded good and would be easy to
remember, but had no special meaning.
Number three on the list was Tencor.
The name was still available. They took it,
filed the papers, rented a space behind a
doughnut shop on Old Middlefield Way
in Mountain View, and started Tencor
Instruments. It was the fall of 1976.

For tax purposes, Tencor was a part-
nership in the first year before being
incorporated in January of 1977. By the
end of 1977, the company had moved to
the industrial office park at 2400
Charleston Road which remained Tencor
Instruments’ official corporate address for
nearly 20 years.

TENCOR

INSTRUMENTS

17
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T here s no leeway :

fat error m sta \

Luia Urbanek ohsetved

much iater when asked'

about thxs perm&

Tencor - the Alpha-Step years

How can a small company develop
cash flow quickly? Build a cash cow. “The
Sloan Dektak,” Schwabacher recalled,
“was a cantankerous piece of equipment,
requiring a lot of operator attention and
training to work.” Both Urbanek and his
chief electronics engineer George Kren
had used Sloan’s Dektak surface analyzer.
In fact, Kren had actually taken delivery
of the first Dektak. Both thought they
could build a much better instrument to
do the same job.

During the interval between leaving
Perkin-Elmer and founding Tencor,
Urbanek asked Bill Wheeler to determine
if there was a better way to measure step
height than that used by the Dektak.
Wheeler spent a week or two on the
problem and wrote a report suggesting
how a different methodology would make
it easier to use, more repeatable, and ulti-

mately capable of being automated.

At a breakfast meeting around the
pool at Dinah’s Shack in Palo Alto,
Urbanek and some of the other founders
told Bill Wheeler that they were planning
to start Tencor, and asked if he would

work with them as a consultant. “No,”
Wheeler said, “but I will be the third
member of your founding team.” The
financing was already lined up, and the
idea of developing a profiler appealed to
Wheeler. He dug into design concepts
immediately, conferring with the other
founders as it developed. Ed Kerswill and
Jerry Gabe also left Perkin-Elmer to join
the group again.

*

Schwabacher galvanized a coterie of
suppliers with whom he had worked at
Randex. Industrial Designer Russ Davis
took the first rough sketches of the
Alpha-Step, as the profiler came to be
known, and built a prototype package
Tencor could use in early advertising. The
Paul Pease Agency in Palo Alto created
the first Alpha-Step ad while the lawyers
were still getting all the i’s dotted and the
t's crossed on the legal papers.

In a strategic marketing move which
would pay dividends in the years to come,
Schwabacher immediately staked out the
back cover positions on both leading trade



publications, So/id State Technology and
Semiconductor International, for Tencor’s
first ad announcing the introduction of
the Alpha-Step. It was so unusual for an
unknown start-up to spend the extra
money for a back page position, the ad
quickly got the industry’s attention.
Nearly 20 years later, Tencor ads still
hold back cover positions in both publi-

cations.

Schwabacher’s determination to help
Tencor stand out and get launched quick-
ly forced him to find creative ways to
overcome a number of marketing obsta-
cles. “The ad was created before the first
products were even ready to ship,” he
recalled. “And we had to use artwork
instead of photography for our first
brochure at SEMICON. But it got us
launched, and the product worked when it
was shipped.”

This was clearly a “bet-the-company
strategy” — Schwabacher used his entire
marketing budget in the first six months.
In this case, however, it wasn't really a
high stakes gamble. The engineering team
had already worked together for almost six
years. The sales and marketing team was
solidly in place and everyone was headed
in the same direction. Most importantly,
the products really were just as good as
the advertising claimed them to be.
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*

Wheeler took
a very practical
approach to build-
ing the Alpha-
Step. He wanted
to design a
machine that was
easy to use and
rugged enough to
take out of the
case and demon-

strate within ten

minutes—a total
impossibility with

the Dektak at that time.
Artist's rendering of the
At the same time, George Kren was

Alpha-Step.
designing the electronics for the new sys-
tem, with automatic nulling, quick setup
techniques and hard-wired logic that
would perform the calculations quickly
and repeatably in a semiconductor fabrica-
tion environment. From the start, the goal
was to make the Alpha-Step as intuitive
and rugged as possible. The emphasis on
delivering production-worthy equipment
has remained a Tencor hallmark ever since.

Although Jerry Gabe left the group
after a very short time to pursue an
opportunity at Perkin-Elmer, he has fond
memories of the Tencor experience. Gabe
was responsible for purchasing the materials
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Just five months
after the company
was founded, the
Alpha-Step debuted

at Semicon West.

The Alpha-5tep design
features called out in an

early brochure.

for the products and
helped build the first
prototypes. He
remembers Urbanek
as the driving force of
the company. “The
ideas came from Karel
—we were his hands.”
Together, those hands
were building the
company’s future.

The team’s efforts to make the product
“perfect” frustrated even Urbanek at
times. Looking back, Ed Kerswill
remembered, “George and Bill liked to
work late. Karel would see the Alpha-
Step working perfectly at the end of the
day, but when he came back the next

morning all the pieces would be spread
out everywhere. Finally he said to me
‘Mr. Kerswill, how can I stop them from
doing this? I need them to give me some-
thing I can sell” But they were always
trying to improve it. We all wanted it to
be the best machine out there.”

Wheeler saw that a profiler really
needed a cross-vane pivot to hold the
stylus; he wanted it to be self-nulling, to
automate the setup. “You have to imagine
that the parts are flexible like rubber,” he
later said. The arm had to be rigidly sup-
ported; there should be no friction in the
pivot, and it should have very low spring

force.

The tip of the Alpha-Step’s stylus had
to measure unthinkably small vertical



movements as it mOV{fd d4Cross tht‘. Stﬁp!\'
etched in the thin film on the wafer. Yet it
had to be rugged enough to stand up to
the normal stresses and temperature varia-
tions found in a lab. Wheeler found the
Dektak profiler was so heat sensitive that
a researcher could make a reading go awry
simply by looking through the monocular
eyepiece to watch the scan in progress.
The warmth of a person’s breath was
enough to alter the results significantly.
As Wheeler said, “These profilers would
also make very good seismographs. They

have to be that sensitive.”

The stylus Wheeler designed was built
with off-the-shelf parts. “When you're
just getting started, you can't afford to
custom manufacture anything, ” he said.
Kren found suitable LVDT cylinders “in
the Big Green book (Thomas Register)”
that used the reluctance of magnetism to
generate the micro signals representing
the tiny distances the needle dropped as it
crossed over a cut line in the thin film it
was measuring. “We got our styli from a
phonograph needle house, Bruce
Diamond Company in Massachusetts;
we'd just break off the bottom part for

what we needed.”

The earlier Talystep system moved the
sensor across the object being measured;

Dektak moved the stage that held the sili-
con wafer. Taylor Hobson got higher pre-
cision and lower noise from its instrument.
So Wheeler followed this lead, but added
a gimbal design that was strong yet highly
sensitive. Wheeler's design led to Tencor’s
first patent, Patent #4103542, granted in
August 1978. In the twenty years that
followed, nearly 70 patents would join the
first.

*

The Alpha-Step was an

immediate success because of its
auto-leveling feature, one but-
ton control, sequential hard-
wired logic (it went digital

only after 1982), high degree

of integration and user-
friendly interface. It was
also unique, since the sales
person could arrive for a
demo, set it up and run a
profile in about five or
ten minutes. It was an
industrialized lab quality
instrument. Urbanek
even insisted on liter-
ally kicking a pack-
aging case contain-

ing an Alpha-Step

4CTOSS a room,



2

*a
o HE v Dy [iyieren Taveren,
o Adrvmer o #m Alghor Do
Prosler Sy smvemty sibmd Sn e
Bty 8 .

B bl o] pramhiioy W wers

1 hewst o s el siuty
o o o weopn ot SN0

Tencor's first customer

was so satisfied he gave
a testimonial for the

company's second ad.

then opening it to
see if it would work.
He had traveled
enough to know the
kind of abuse it
would have to with-

stand in transit,

There was anoth-
er major reason for
the Alpha-Step’s
success: it gave power
to the people. In this
case, the people were
semiconductor fab
production crew
leaders, called leads.
Until the Alpha-
Step came on the
scene, the lead would
have to figure out
how to stay on the
technician’s good side or the tech could
torpedo the lead’s operation. If the lead
needed a scan to check something, he
couldn’t afford to have the technician
delay doing it, resulting in loss of valuable
production time. Now, after a very short
training period — just ten minutes! —
anyone could perform these routine, but
essential, tests without the technician’s
help.

Schwabacher said, “As soon as the first
Alpha-Step was announced, it found a
ready market, even priced at about twice
the Dektak. The Dektak was priced at
$6,000; the new Alpha-Step at over
$11,000. But the market was ready, the
product right, and they bought them as
fast as we could build them.”

In addition, a young engineer from
Hewlett Packard, Tencor’s first customer,
was persuaded to give a testimonial for
the second Alpha-Step ad. If the first ad
got the attention of the industry, this sec-
ond ad put Tencor on the map around the

world.

Graham Siddall, who some years later
joined Tencor in a top marketing position,
was on leave from Rank Taylor Hobson in
Great Britain, working as a post-doctoral
research fellow at Stanford University. He
read the Palo Alto Times in April of 1977
when business editor Mike Myers ran a
story about the formation of Tencor.
Siddall remembers showing it to his boss
who was over from England. His boss’
response was immediate and decisive,

“They don’t stand a chance!”
*

The founder’s ability and willingness to
change direction when appropriate was



also key to Tencor’s
early success. Ever
the creative but emi-
nently practical
leader/scientist,
Urbanek contended
that the best way

to keep the com-
pany healthy was

to develop new
products ahead

of the market’s
perceived

need, and to aban-
don products that
weren't working before they had a
chance to hurt you.

The Nitrider was in the latter catego-
ry. Although it was the reason for found-
ing Tencor, it became obvious early on
that the project was going nowhere, so the
team agreed to abandon it, At the same
time, a new measuring instrument, the
Sonogage, was already under develop-
ment. It used the changing intensity of
sound waves to exactly calculate the thick-
ness of a silicon wafer. A brilliant idea,
sparked by the malfunctioning of an inex-
pensive piece of audio equipment, led to
Tencor’s second major product.

The Palo Alto Times
covered the young
Tencor on April I3,
1977.
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Sonogage RT2

Dick Bates and Barry
Hart were a formida-
ble sales team on the

show floor and off!

Urbanek came up with the technical
basis for the Sonogage when his headset
tube on an airliner developed a leak and
he noticed a sound intensity change as he
moved his finger away from and back
towards the sound leak. From that intu-
itive leap, it was a relatively simple matter
for Wheeler to find the tiny speakers and
receivers in the catalog of hearing aid
components and build the first Sonogage
system. Wheeler developed an innovative
wafer rotation system which lifted the
watfer before rotating it, eliminating addi-
tional contamination from the measure-
ment process.

In later versions, the Sonogage would
also simultaneously measure resistivity and
type of silicon materi-
al (P or N). These
determinations were
extraordinarily
important in the early
days of semiconduc-
tor manufacturing,
when silicon was both
scarce and expensive.
People would save
even broken pieces of
silicon wafers. They
would use the
Sonogage to learn the
important character-
istics of these broken

pieces before moving into process devel-
opment and testing.

*

Tencor was growing quickly and the
founders soon added several team mem-
bers whose talent and skills were already
known to them. One of these, marketing
manager Daniel Tam, had been a member
of the original Randex team. Tam’s ability
to translate complex technical ideas into
layman’s terms quickly became an invalu-
able asset to the sales team,

Tencor's first “field” employee was
Dick Bates, Eastern regional manager.
Hart and Schwabacher, who had worked
with Bates at Perkin Elmer, wanted him
for their sales team at Tencor, but figured
it might be a while before they could
employ him. However, Tencor’s sales
ramped so quickly, they lured him from
International Plasma Corporation (IPC),
where he had gone after Perkin-Elmer,
before he had even completed his first
year there.

Bates remembers the early years as a
time of great fun, but hard work and long
hours. “At that time as a field person, you
were it. One year during the holiday
break between Christmas and New Year’s,
IBM East Fishkill had a major problem
with their new Surfscan and wanted us



The Story of Tentype

Tencor’s third product came from an
entirely different impetus.

A week before Tencor attended its
second SEMICON Show, Urbanek
thought it would be nice to have a third
product. During a seven-day crash
development program, George Kren
and Bill Wheeler designed and built a
prototype system that would determine
whether a silicon wafer was P- or N-
type material. During this crash devel-
opment cycle, the new P/N probe bore
the code name of Schmoodlow, after
Kren's miniature Schnauzer.
(Schmoodlow is the Czech name for
one of the Seven Dwarfs.)

A company contest named the
product “NORP” (for N or P testing),
but Urbanek hated the name. The
probe, built out of Radio Shack odds
and ends, worked just fine and was
eventually introduced at the show as
the Tentype. With its one-button opera-
tion, it offered the ultimate in product
reliability. It was priced at $499, met a
real market need and the unit sold
quickly. Kren smiled when he remem-

bered that some orders
came through from
Germany for Schmoodlows
— one of the salesmen had
carried the code name home
with him!

The Tentype was a
steady seller, but over time
the company developed
other products with higher 4
selling prices and margins. The
Tentype received little sales attention,
and eventually it became apparent that
the manufacturing effort wasn’t worth
the relatively small amount of revenue
the product brought in. Tencor looked
for a buyer and Paul Becker, who had
been one of Tencor’s original sales dis-
tributors, was interested. Becker, his
wife and daughter had a company
called Filtec which sold small measure-
ment tools. Filtec acquired the Tentype
from Tencor in the early 1990s and
reportedly still sell a couple dozen sys-
tems per year.
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there pronto. Mike Eiss, Tencors first
field service engineer, and I drove up there
in a2 wicked snowstorm. It took us 24
hours to drive home! But that's what you
had to do. We had to be responsive to
customers even when the customers were
totally unreasonable —which they fre-
quently were.”

This attention to customers was trans-
lated in many ways. During an industry
slowdown in the early 1980's, Hart and
Bates brainstormed for a way to get cus-
tomers interested in learning about Tencor
products. They finally decided
to “take the mountain to
Mohammed”. They had a spe-
cial van made which held one
of each product and drove it
around from customer lobby to
customer lobby. At first cus-
tomers weren't that interested,
but eventually they ended up
]_lkmg the convenience. When
business picked up, customers remem-
bered Tencor . . . and bought.

*

In 1979, joining Tencor changed the life
path of Claudia Casey. A bright young
woman with only two years of junior col-
lege education thrown in haphazardly
between years as a classical ballet dancer,
studying in Europe and Russia, and get-

ting married, Casey joined Tencor as a
temporary employee to answer the phone
at the front desk. Before she left 17 years
later, she had become the company’s con-
troller and a corporate vice president.

After six months of phones, not
Casey’s strong suit, she was hired as a sec-
ond accountant, her few college courses
having been in accounting, mathematics
and statistics. Urbanek, who always
noticed and nurtured keen intelligence,
found Casey a quick study and seeing her
interest in learning more about account-
ing, began to mentor her. The first com-
puter for office work arrived in 1980 —a
Basic Four— containing accounting soft-
ware that Casey thought was “pretty
basic!” When Casey told Urbanek that she
thought she should learn BASIC in order
to computerize some of the large manu-
facturing labor distribution and costing
spreadsheets she was then doing manually,
Urbanek went out and bought a “Learn
BASIC at Home” book and tossed it on
her desk. “Go ahead,” he said, and she
did! Within days she was writing simple
programs to move all her work to the
computer. “I was hooked,” Casey remem-
bers. “It impressed, and really pleased me,
that Karel would just let me do something
that I didn’t know a thing about instead of
hiring it from outside. Karel never had
any patience for a lot of accounting and



administrative people taking up “valuable
engineering space”, so he let me buy all
the computer tools I needed to keep
working efficiently.” Urbanck continued to
urge Casey to attend seminars, take night
courses and develop her skills over the
next decade and a half.

Until Urbanek’s death in 1991, Casey
was his fiscal right arm, managing the
myriad accounting, audit, shareholder and
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tax issues of a small but growing interna-
tional company. “It was truly a juggling
act,” Casey later said. “But despite the
hard work, it was a great opportunity to
be in such a unique company at such a
unique time in its history.” Still a young
woman, she retired from Tencor in 1996
to move to New Mexico with her husband.

*
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Lee Calbraith quickly became a part
of the Tencor team. [Shown here at
an offsite meeting: (Top row) Clay
Falkner, liri Pecen, Karel Urbanek,
Keith Nordman. (Bottom row) Lee

Calbraith, Bill Wheeler, George

Kren.]

The next generation arrives

During 1977, the job of designing the
electronics for the new Alpha-Step fell to
Kren’s team. The group was short-hand-
ed, so Kren sent electrical engineer Frank
Koenig to scout the Valley for engineers
who could help design the new circuitry
that would be required. Mike Mehr was
just finishing his education. In 1977, he
met Koenig during a campus visit. Koenig
invited Mehr to meet George Kren for an

interview.

Kren had a problem and asked Mehr
if he could solve it. He needed a timing
diagram for the Sonogage. “Can you do
it?” With no equipment, no testers, just
the circuit diagram, Mehr was able to do
the timing diagram and even uncover a
few potential glitches. Needless to say, he
got the job.

Mehr got started right away on inter-
facing the Alpha-Step to an HP calcula-
tor. He also worked on Seonogage, getting
it to talk to another HP 9825 calculator,
capturing the control signals from the
instrument and digitizing the signals.
Mehr soon became Tencor’s guru of digi-
tal interfaces.

One of the most important events in
the history of Tencor was a chance meet-
ing between Mike Mehr and Lee Galbraith
at a computer club session in May 1979.
Galbraith had recently been transferred
from Sandia Labs” Albuquerque operation
to Sandia Livermore, a government-fund-
ed nuclear weapons lab, and wanted to get
out of weapons development. Mehr told
Galbraith that Tencor was looking for
good people, and soon after, Schwabacher
interviewed Galbraith at a local technical

conference.

Urbanek was very interested in pursu-
ing a line of research following T. H. Di
Stefano’s work at the IBM Research Labs.
Di Stefano was using a new surface pho-
tovoltage methodology to identify yield-
reducing flaws called “dislocations” on sili-
con wafers. When Urbanek heard that
Galbraith had done his doctoral thesis on
this technology, as it applied to Gallium
Arsenide (GaAs) materials, he hired
Galbraith on the spot.

Galbraith worked on the Alpha-Step
and Sonogage products, but kept experi-
menting with the surface photovoltage



idea. Meanwhile, he was following the
developments in laser scanning in the
technical press.

At SEMICON West in 1979,
Galbraith, Urbanek and Schwabacher saw
the incredible amount of interest elicited
in the crowds by a rudimentary white
light surface scanner that could locate dirt
on the surface of wafers. It was made by a
small company named Captec, which
apparently never pursued the product cat-

egory in later years.

This incident gave Galbraith the idea
of applying some of the new scanning
technology he had developed to the evalu-
ation of wafer surface cleanliness—an
important factor in semiconductor pro-
duction. At this time, most wafers were

three inches in diameter.

The Tencor team, headed by
Galbraith, used a galvanometer and
mechanical movement to conduct x-y
raster scans, using wafer handling systems
that already existed for the Alpha-Step
and Sonogage. This approach eventually
led to the development of Tencor’s
Surfscan product line.

The first prototype Surfscan was
shown at SEMICON in 1980 but it
didn’t attract much interest. The need for

automated detection was a hard concept

to sell. At that time, the critical particle

size was one micron (1pm). The industry’s
established techpique was to have an
operator sit in front of a light with the
wafer oscillating in front of them, manu-
ally locating particles where the light scat-
tered off the surface. This laborious
process worked quite well, unless the
operator was sick or inattentive. At that
time, Schwabacher related, “we were actu-
ally losing sales ‘shoot-outs’ to human

‘ﬂ
opcrators.

Fortunately, sales of the Alpha-Step,
Sonogage, Tentype and a new metal-film-
characterization tool, the M-Gage, all
continued to do well, maintain high mar-
gins, and allowed the company to fund
the development of a Surfscan which

Karel Urbanek and
Mike Mehr were
ready for customers

at Semicon West.



By the mid 1980's the Surfscan
family had grown to several
models (shown here; Surfscan

4000, 164, 364)

»

would meet the industry’s needs. The first

truly successful Surfscan was produced on
the third try. It could detect one micron
particles eliminating noise or false signals
caused by irregularities in the silicon
wafer. This, and the fact that it was highly
automated, generated interest throughout

the semiconductor manufacturing world.

“We really gambled the fate of the
company on developing the Surfscan,”
Schwabacher said. “It almost took the
company under before we succeeded.”
History was to show that the Surfscan
became very successful indeed; today
approximately half of Tencor’s annual rev-
enues comes from Surfscan products.

However, getting there was far from casy.

In those days, diffusion equipment was

one of the primary causes of particulate

contamination, but manufacturers of these
tools were less than receptive to having
their equipment pinpointed as the culprit.
According to Schwabacher, it wasn't until
a team of process engineers at National
Semiconductor gave a paper showing that
yield would rise if the particles from the
diffusion equipment could be isolated and
controlled, that the true power of the
Surfscan technology began to be accepted

throughout the industry.

Al Shultz, Tencor’s advertising agent
since the early 1980s, was once asked to
name Tencor’s greatest contribution to the
semiconductor equipment industry. He
replied: “Really perfecting automated sur-
face defect detection systems at a time
when the new smaller geometries were

starting to demand it. The Surfscan



designed by Galbraith, Kren, Koenig,
Mehr and the rest of the team was a
quantum leap forward. The important
technologies developed for the early prod-
ucts were refined and became the core of

later Surfscan generations.”

Once the industry saw that this vital
surface evaluation procedure could be
automated, it adopted the Surfscan so
completely that, as Graham Siddall later
said, “Ease of use, performance and relia-
bility sold the Surfscan systems. It readily
became synonymous with wafer surface
testing. ‘Surfscanning the wafer’ became
as ubiquitous to fabrication engincering
people as ‘Hoovering the rug’ had been to

housewives in the 50s.”

Eventually, the Surfscan became rec-
ognized for its contributions to high vol-
ume production and semiconductor man-
ufacturers around the world began to
purchase and install them as quickly as

Tencor could ramp up production.
*

Further development of the Surfscan
led the engineering team down a path
which turned out to be critical to the
future of the product. George (Jiri)
Pecen, another Czech-born Tencor engi-
neer, insisted to George Kren that they
explore digital, rather than analog, data

Making the Sale

In the early days, “making the sale” sometimes
meant doing things people told you couldn’t be
done, recalled Dick Bates. “Back then, Tencor had
several important accounts in the Minneapolis area
but it was difficult enough to get a flight out, let
alone get demonstration equipment there. Barry
drove the Surfscan to Denver and | was to fly in
and drive it to Minneapolis. It was winter and Lee
Galbraith was worried the system wouldn’t work
properly if it got too cold. So Barry got a portable
kerosene heater and put it in the van. On Sunday,
when | got there, a thick kerosene film was all over
the windows of the van. All Barry said when |
called was, “OK, but did it get too cold?” But Lee
went crazy — "“It'll never work with film all over the
optics! You can’t demo it!” But as Dick later said,
“As a salesguy in that situation, you say ‘sure,
sure, | won’t demo it' but then you go and do it
anyway.” He can’t remember for certain, but he

thinks he got the order.
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processing. As it turned out, this method
gave Surfscans the tremendous benefit of
being able to count individual particles or
features, rather than just count the large

pixels within which a particle was present.

Mike Mehr remembers that the first
Surfscans used hard-wired logic that was
programmed to find patterns in the data
stream. When Mike arrived, he undertook
a program to develop the software for the
digital version. “When we did a back-of-
the-envelope analysis,” he said, “we could
see that there was no way we could handle
all the data produced by raster scanning in
analog form. The new microprocessors

were the only way to do the job. We were
working with Zilog Corporation’s Z80s to
compress the data. Unfortunately, we
weren't quite ready when the targeted
SEMICON show rolled around; we had
to use the Zilog development system
under the table to make it work.”

At the core of the Surfscan was an
elliptical mirror collector, “an absolutely
brilliant invention,” Schwabacher remem-
bers, for which Galbraith won a patent.
Before he left Tencor in the early 1990s,
Galbraith had his name on several impor-
tant patents relating to the Surfscan.

*
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A Decade of Growth

The 1980s were a time of steady
growth based on internal profitability.
Tencor’s founders and management team
were content to remain conservative, not
looking for outside financing. They
extended their industry market share by
working closely with their customers to
determine what instruments would be
needed to make the next-generation of
chips.

During this decade, major changes
occurred in the semiconductor industry.
The average size of a silicon wafer went
from four to five to six inches, eventually
moving to eight inches in the early 1990s.
The line widths used on circuits dropped
dramatically, from three or four microns
to less than one micron. The number of
transistors on the industry bellwether, a
DRAM (dynamic random access memo-
ry) chip, grew from a few thousand to
several million. During this time of rapid
change, Tencor managed to grow and
thrive because the company maintained a
focus on designing and building new pro-
duction test and measurement systems for
the larger wafers and smaller line widths
needed by the leading semiconductor

manufacturers. It was a high risk strategy,

200mm
and Tencor suffered its share of product Wafer
. > (8"
disappointments. But the company
learned early on— based on its experience
with the Nitrider, which never saw the
light of day— that the cheapest way to
handle a product that doesn't find market
acceptance is to abandon it carly.
Success, it’s said, has many fathers, and
fatlure none. 150mm
- Wafer
* (6"
Urbanek and Schwabacher created a
company culture that was rooted in the
concept that people who show initiative mﬂ

and dependability should be rewarded (47)

with on-the-job training and growth

opportunities. The environment was a

blend of incredibly intense long hours of L S
hard work and the kind of let-your-hair- : e R
down parties that happened only in
Silicon Valley during that era. Claudia
Casey remembered Tencor “always had
two big parties a year, the Christmas/
party, which remained fairly sedate,
the summer picnic, which typicall
out-of-hand in some fashion.” U
sense of fun came out at these
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Early company pic-
nics included plenty

of food and fun.

enjoyed the water fights, prac-
tical jokes and impromptu vol-
leyball matches. Casey
recounted, “It was one of those
wonderful start-ups where
everyone was working their

tails off, but no one thought

that they weren't having fun.

Throughout the years
Tencor management
continued to meet off-
site at Lake Tahoe or
other retreats (circa

1989).

Sure there were difficult times
— but we shared a lot of laughter and fun

times as well!”

Lida Urbanek found company offsite
meetings, held over long weekends at a
cabin on a private beach at Lake Tahoe,
particularly memorable. While the group
brainstormed about technical opportuni-
ties for their new product, they also enjoyed
the camaraderie and opportunity to meet
the families of their colleagues. The only
arguments that erupted were over who
was going to get to sleep in the tent.

Cindy Dooley, later to become the
company’s vice president of human
resources, started at Tencor in 1983 when
there were about 75 people on staff. She
remembers that during the company’s first
rapid growth phase, her hardest job was
finding and hiring good software engi-
neers. Competition was fierce, and Tencor
was never willing to over-pay merely to
attract people. The HR staff needed to get
creative, especially when moving some-
body from back East. “Tencor’s best sell-
ing points were —and remain to this day
— the integrity of the work environment,
the stimulating job content and the great
people with whom you get to work. The
company has always had wonderful esprit
de corps,” reflected Dooley. “Tencor was a
great place to work,” Mike Mehr said.
“Even if it was 50-60 hours a week, it was
never a sweat shop, and we always had the

right tools to get the job done.”
*

One of the reasons Tencor was a great
place to work was the freedom to be cre-
ative. Dick Bates remembers a novel
approach used to gain the competitive
edge. “It was 1985 and we were in the
midst of a recession,” Bates recalled. “We
were competing head-to-head with Sloan
in the profiler market. They had just

introduced a new generation of product



and Tencor’s next generation was more
than a year away. We had to learn where
we were losing market share to them. The
situation really frustrated John Schwabacher.
Clearly we needed promotional fireworks
to draw attention to Tencor and away
from the new Sloan product. John came
up with the idea of a car sweepstakes.
Originally John wanted to give away a
BMW, but they wouldn'’t cooperate.
Porsche, however, was plcascd to partici-
pate. Karel found out about the plan and

wanted to stop it, but it was too late.

It turned out to be a great gimmick in
a down economy. In order to participate
in the sweepstakes, potential customers
had to fill out a questionnaire that would
provide us with sales information. We
asked questions like: “Who in your plant is
using a surface profiler, and what is it
being used for?’ We unearthed a multi-
tude of user sites that had previously been
locked in by Sloan, and ended up with a
long list of potential new customers. But
even better, by the next year an industry
survey showed we'd surpassed Sloan in
market preference, establishing a leader-
ship position in profilers for the semicon-

ductor industry we've held ever since.”

Who got the Porsche? As Bates
recalls, it was won by a guy in a small thin

film manufacturing plant outside

Minneapolis. He ended
up trading it for a pick-

up truck!
*

Urbanek recog-
nized the value of
rewarding achieve-
ment. He once
promised everyone that if
the company ever sold

a million dollars worth

of equipment in a sin-
gle year, he would
install a wine fountain
with red and white
wine flowing freely.
When sales hit the
million-dollar mark,
however, better judg-

ment—and legal

In 1985, Tencor boldly

restrictions! — prevailed and he bought
the best espresso machines, the best Italian set out to compare its
coffee beans and grinders, and started a Alpha-Step 200 to the
Tencor tradition which lasts to this day. Parsche 344,
More than just a reward, the Espresso

machines were a symbol of Tencor’s

emphasis on quality. “If you're going to

have a cup of coffee at Tencor, it will be a

cup of quality coffee,” Urbanek said.

Urbanek had only a few suits, but they
were hand tailored for him on London’s

Saville Row. And when his engineers
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Ron Blatteis (center),

who joined Tencor in the
late 1970s, frequently
represented the compa-
ny at shows in Asia. He
later spent two years in
Japan presiding over
Tencor's growing sales

efforts there.

needed a quality instrument to help them
do a project, there was never a quarrel.
Quality was the hallmark of Tencor
Instruments, and Urbanck gave it

that stamp. The Espresso Attitude

has prevailed at Tencor—*“Don't

just do it, do it well.”

*

Urbanek and Schwabacher, with their
European roots and their experiences at
Varian and Randex, recognized early the
inevitable globalization of the semicon-
ductor industry. By the middle of the
decade, they had already estab-
lished a foothold in several key
international markets through
strong distributor relationships.
Urbanek could speak impecca-
ble French and loved the
sophistication and culture of the

French people. France was the first
Tencor office established overseas, fol-

lowed quickly by Germany in 1985.

Fritz Hebenstreit was hired by
Schwabacher to open the German
office. Staffed with just
Hebenstreit, service engineer
Michel Hromek, administration
manager Margret Schulz and a secre-
tary, the German office was quickly mak-
ing a significant contribution to the com-
pany’s European revenues. Technical
engineer Kurt Aisenbrey soon joined the
small group from Tencor’s German dis-
tributor, ].P. Kummer. The group grew
business in the region over the years, and
in early 1995, Tencor GmbH succeeded in
booking the largest single fab order in the
company’s history to that time—a 30
system, $10 million order for a new
Siemens AG fab in Dresden, Germany.




The Tencor GmbH office today
remains remarkable for its stability;
although it had grown from the original
four to 23 people by 1996, only two peo-
ple have ever resigned from the group.

During the 1980s, Tencor also estab-
lished an office in the United Kingdom,
as well as a fledgling Japanese subsidiary
to work with major distributor Tokyo

Electron Limited.
*

By the mid-1980s, Tencor was begin-
ning to evolve a more mature corporate
structure. With Hart moving out of day-
to-day operations and business growing
quickly, Schwabacher appointed John
Scott, a 22 year veteran of the semicon-
ductor equipment industry, to take over
Tencor’s U.S. sales efforts.

When Scott arrived, he was impressed
with Karel’s tremendous connection to the
entire the company, “He walked the com-
pany and he knew everybody.” He also
wanted Scott to know everybody. Saying
“John, you'll be very busy soon and you'll
never have a better chance to learn the
company,” Urbanek sent him to sit in
R&D and manufacturing for two weeks.
Scott said later, “ He had me talk to
everyone about how I could drive the sales
organization to best help the business,

even before | went on
the road to meet the
sales team and cus-
tomers. No one else
I'd worked for had
ever had the insight to
recognize how impor-
tant that was. It
turned out to be phe-
nomenally beneficial.
The people I talked to
felt they'd had an
opportunity to influ-
ence the direction we
took field operations
— it helped unite the
sales group with the
rest of the organiza-
tion, and we formed

bonds which would be

critical in meeting the

challenges to come.”

"The Sky's the Limit” was

the theme for Tencor’s

The challenge of growth came quickly,
but the company grew and celebrated $4 million month event.
together. Scott remembers the period as
“a great time. During the late 1980s, we
held barbecues in the parking lot to com-
memorate the $3 million month, then the
$4 million month and finally the §5 mil-
lion month. But before long the mile-
stones were coming much too quickly to

even organize a party!”
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Step Height Standard

VLSI Standards - A Company
Within a Company

One of the most interesting traditions
in the Silicon Valley has been the cre-
ation of a successful business from the
seeds of another. In early 1984, a bright
idea, hatched within the Tencor organiza-
tion, emerged as VLS| Standards—a
new enterprise focused on developing
measurement standards for the semicon-
ductor industry.

A fellow Czech, Dr. Josef Berger had
known Urbanek from the Randex days.
Urbanek asked him to
help his engineering
team prove that they
were able to see one
micron particles on
the new Surfscan.

Lee Galbraith came
up with the idea to
make a contamination
standard, a standard
with specific particle
sizes which, when run
through the Surfscan,
would confirm the
system'’s capabilities.

Berger quickly recognized that the
industry needed not only contamination
standards, but other standards as well.

He created a business plan, and both
Schwabacher and Urbanek agreed that
it could be a profitable enterprise.
“Karel called it our 'kitchen’ where we
were going to ‘cook’ standards,”
remembered Berger. Urbanek agreed to
invest the $1.2 million it would take to
get it started. At that time, most stan-
dards came from the National Bureau of
Standards (NBS)—later to be called the
National Institute of Standards and
Technology (NIST)—or from small
manufacturing shops. Berger thought
that he could improve on what was
available, providing more consistent
and reliable standards. He brought
together Rury Ervin, who had worked
with him at HP Labs and at Trilogy
Systems, and Robert Monteverde,
whom he recruited from U.C. Berkeley's
graduating class, and got started “build-
ing the kitchen.”

Many of VLSI’s future customers
would be Tencor’'s competitors, so
Berger knew that they had to cultivate
an independent identity, despite
Tencor's initial funding. Eventually,
even major Tencor competitors learned
that the VLS| Standards team would
hold their business confidential from
Tencor. “We gave Karel monthly
updates, but he was willing to leave us
alone to pursue the business. He was a



very astute businessman, and realized
that if he wanted to distinguish himself
from his competitors, he needed to
prove that his product’'s measurements
were the most accurate. Standards
could help him do so.”

Another pleasant surprise was that,
instead of being a competitor, the NBS
turned out to be a collaborator, working
with VLS| to develop several new stan-
dards. VLSI focused on producing the
most reliable standards, paying attention
to every detail, from the quality of the
materials used, to the precision of their
manufacturing process. Within the small
campany, Berger cultivated an environ-
ment which encouraged everyone to
know the company’s business goals, and
prized independence and creativity,

Jim Greed, who took over as presi-
dent of the company in 1991 after Berger
returned to Tencor, has continued on
with the company's mission of produc-
ing the most reliable and consistent stan-
dards available. Now a wholly- owned
subsidiary and part of Tencor's
Metrology division, VLS| Standards has

grown to a
$10 million
business
which
employs
approximately
35 people and
manufactures
more than
8,000 stan-
dards a year
in a Class 1
facility in San
Jose, F. A’

California. The trend in the semiconduc-
tor manufacturing industry towards
1ISO9000 certification has helped stimu-
late the standards business worldwide.
VLSI Standards , itself an 1SO9001 certi-
fied company, has achieved international
acceptance as semiconductor manufac-
turers continue to gain awareness of the
value of calibration standards—a value
Berger and Urbanek were able to recog-
nize, and act on, long ago.
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The hatchery process

at work (Mostafa Heravi,
Neil Price, Rusmin

Kudinar, Jerry Juracich).

Although Tencor’s founders were cul-
turally attuned to Europe, the tremendous
growth potential in Asia, particularly in
Japan, was impossible to ignore. A white
paper written by John Scott on the bene-
fits of building a direct presence in Japan
persuaded Urbanek to take a close look at
developing the region.
When Scott took over
sales and service world-
wide in 1988, he would
eventually push forward
development not only
in Japan but later in
Korea as well.

*

In 1986, another key
player joined Tencor,
one who would make a significant impact
on how Tencor’s products were made and
perhaps more importantly, on how they
were developed. Charlie Leader had
spent his entire career up to that point at
large public companies such as General
Electric and Eaton Corporation. Hired by
Clay Falkner to take over manufacturing,
Leader had never worked in a private
company and greatly enjoyed the infor-
mality and freedom he found at Tencor.
“Karel was never that interested in the
manufacturing side of the business. He

was very clear about what he expected,

but he was willing to trust me to get it
done,” Leader recalled.

Leader presided over manufacturing
during the most tremendous years of
growth the company had ever seen up to
that point. “John [Scott] would give me a
forecast and barely a month later some-
thing would have changed and hed be in
my office with a revised, greatly increased,
number. We always found a way to do it,
but it was a challenge.” The manufactur-
ing effort quickly outgrew its 15,000
square foot building and Leader pushed
for the development of a new facility —
one with cleanrooms so the equipment,
designed to detect particles and contami-
nants, could be built in an environment

free of them.

Probably his most significant contri-
bution to Tencor’s success, Leader pio-
neered the development of Tencor’s first
“Hatchery” in the late 1980s. While a
Hatchery was a well known manufacturing
concept, it was unknown to the Tencor
environment. “In those days engineering
used to design a product, then toss it over
the wall to manufacturing saying ‘see if
you can build this,”” remembered Leader.
The Hatchery concept centralized the two
groups forcing them to work on the
development together— from prototype
to pilot. It worked. The groups became



better attuned to each other’s concerns
and an environment of teamwork emerged.
Everyone was far more willing to go the
extra mile for the common good as a part

of the team.

In one case it wasn't a mile, but the
lack of it that caused the problem. The
first Hatchery was located in the building
at the back of the Mountain View indus-
trial park, barely 100 feet from the thou-
sands of cars and tractor trailers thunder-
ing down Silicon Valley’s main artery,
Highway 101. One of the first products to
be developed in the Hatchery was the
next-generation profiler, the Tencor P-1.
Significantly more sensitive than earlier
models, the profiler easily picked up the
vibrations from the freeway traffic. The
team eventually concluded that the only
way to perform adequate final quality
assurance (QA) testing was to do it at 3:00
in the morning when the traffic was at a
minimum. Needless to say it was not a
popular job, but a crucial one, and it got
done.

*

In 1988, Dr. Armand Neukermans
introduced Urbanek to Dr. Graham
Siddall, a Ph.D. in physics from the
University of Aberdeen in Scotland.
Neukermans had worked with Siddall at
HP Labs, and had himself been recruited

from there by Urbanek a
few years earlier to lead the
company’s research engi-

neering efforts.

After researching x-ray
lithography for H-P Labs
in Palo Alto some years
earlier, Siddall had subse-
quently joined GCA,
developing their very high-

end photolithographic

steppers for semiconductor

Tencor P-I

manufacturers. In 1988 he was living in
Carlisle, Massachusetts.

Surface Profiler

At first, he was not interested in relo-
cating to California, but Urbanek, who
valued the kind of advanced education
Siddall possessed, and who recognized the
contribution his skills could bring to the
growing company, wanted him. He
pestered Siddall, even to the point of say-
ing he was going to “show up on your
doorstep next Friday and not leave until
I've convinced you to join us.” Which is
what he literally did. Urbanek turned on
his personal charm and showed that he
was a shrewd businessman; he knew that
to get Dr. Siddall, he had to convince
Mrs. Siddall, which he proceeded to do.

Urbanek wanted Siddall to fill a new
post—rvice president of technical marketing.
He saw the growing need to build a better



Tencor TF-1

Thin Film Monitor

U.S. sales managers,
Anthony Aniello,
Western region and
Daniel McCee, Eastern
region, preside over
the launch of the
Surfscan 7000 at
Semicon West 1988.

bridge between the customer
and engineering and believed
that Siddall, with his technical
background and industry con-
tacts, could provide that link.
Siddall remembers that one of
his early initiatives was to
develop technical seminars and
user meetings with customers.
Urbanek strongly supported
him in these efforts, encouraging him to
persevere after the first poorly attended
Surfscan User Group meeting, saying,
“You've really started something here.”
Over the years, these efforts did prosper,
eventually growing into the widely-
attended Surfscan User Group meeting
the company holds each fall, and the
series of technical seminars held through-

out Asia each spring.
*

When Siddall
arrived, the company
was going through a
major paradigm shift.
As with most small,
entrepreneurial compa-
nies, Tencor had always
worked on products
sequentially, introducing
one system before mov-
ing onto the next. In

1988, the company introduced three
major products at once, the Tencor P-1,
which brought automation and program-
mable software to the profiler product
line, the Surfscan 7000, the first detection
system for use on patterned, rather than
unpatterned wafers, and the Tencor TF-1,
the company’s first thin film measurement

system.

By far the most sophisticated product
the company had ever introduced to date,
the Surfscan 7000 used new optics and
digital processing techniques to differenti-
ate between light scattered by the circuit
patterns on the wafer, and light scattered
by particles. The product quickly gained
market interest, but equally quickly
brought a host of new challenges. The
7000’s sales process was longer and more
complex, and installation and support
required more experienced technical peo-
ple. The demands of the new 7000 drew
attention and resources away from the
other products. The P-1, which built on
established profiler technology, was
smoothly launched, but the Tencor TF-1s
new optical spectroreflectometry technol-
ogy proved more difficult.

The TF-1 was competing in an entire-
ly new market area for Tencor, one where
Prometrix was already gaining market share
and where Nanometrics, the industry



workhorse, was well established. The TF-1
attracted market interest, but a lack of
dedicated engineering and marketing
resources allowed rival companies such as
Prometrix to capture the lion's share of

the market.

*

The engineering process at Tencor was
also evolving. Dr. Brian Leslie, a Ph.D. in
physics from the University of Aberdeen
in his native Scotland, was recruited by
Graham Siddall and Armand Neukermans
in early 1989. Siddall, who had been
responsible for bringing Leslie first to
Stanford University, and then to HP
Labs, recognized not only his fine techni-
cal skills, but even more valuable, his
exceptional sense of organization and
engineering discipline. When he arrived,
Leslie was tasked with getting the next
generation Surfscan for unpatterned
wafers to market. Most of the attention
in the past few years had been focused on
the Surfscan 7000. The new Surfscan
6200 was to bring significantly higher
sensitivity on unpatterned semiconductor

wafers, Tencor’s core Surfscan business.

Leslie divided his group into task ori-
ented teams, and working closely with
George Kren and Charlie Leader to iden-
tify critical milestone dates, focused the
group on specific goals with achievable, if
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ambitious, delivery dates. The product
launch in October 1990 was one of the
smoothest in the company’s history. In
the seven years following the introduction
of the first model, a thousand Surfscan
6000 series systems were shipped.

Leslie moved on to manage the devel-
opment of the next three mod-
els in the Surfscan 7000 series,
and then the development of
the ground-breaking Surfscan
AIT in 1995, before becoming
vice president of engineering for
the wafer inspection division in
1996.

*

Just as the new decade was

beginning, Urbanek was sud-

denly and shockingly diagnosed
with the deadly skin cancer,
malignant melanoma. During

the next year, Urbanek’s health declined
— gradually at first, then precipitously.

Surfscan 6200

Unpatterned
Although he tried all the traditional and Surface Inspection
non-traditional treatments, the skin can- System
cer had invaded his system and could not

be eradicated.

There was no clear line of succession.
Urbanek had never delegated much long-
term decision-making responsibility to his
management team, and during the last



44

stages of his illness, such decision making
was difficult. As Siddall later character-
ized it, “To him, the company was like a
crystal vase that you put in a prominent
place in your home, kept bright and shiny,
and admired from every part of the room.
The company was so important to him,
and his standards were so high, he found
it almost impossible to delegate major

responsibilities, even to old friends.”

In the end, however, the semiconduc-
tor industry, like time and tide, waits for
no man. Without a single clear leader but
with a tremendous spirit of cooperation,
Tencor’s management team was able to
lead the company through this challenging

time. The management team, the first to
follow the company founders, was then
comprised of Siddall, Scott, Leader,
Casey, and Neukermans. Each brought
something to the table. Casey’s contribu-
tions at this time were very valuable. Of
the group, she had the longest standing
connection with the original founders and
their vision. In addition, she had built a
close working relationship with Urbanek
and had perspective into how the compa-
ny had been run in the past. Together the
team moved ahead with the plans
Urbanek had begun.

*
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New President, New Tencor

When it became clear that Urbanek
did not have long to live, the management
team worked with members of the com-
pany’s board of directors to identify and
attract a candidate who could take over
the job of president and CEO.

Both Siddall and Neukermans had
worked for Hewlett Packard Company,
the Palo Alto neighbor whose manage-
ment style Urbanek admired and tried to
emulate at Tencor Instruments. Siddall
and Neukermans first met Jon Tompkins,
also an H-P veteran, as a business and
character reference for a candidate under
consideration for the job. Tompkins was
just beginning to explore new business
opportunities after enjoying a nine month
sabbatical. He had left the post of presi-
dent and CEO at Spectra-Physics, a com-
pany he had helped build into the leading
supplier of industrial lasers, after its acqui-
sition by a Swedish company. In the
course of the conversation, it became evi-
dent not only that Tompkins himself
would be a good candidate for the posi-
tion, but that he was very interested in
pursuing the opportunity. It was the end of
March 1991.

Tompkins spoke to Urbanek only
twice; once in person, at Urbanek’s home
when he was interviewing for the job as
CEOQ, and a second time on the phone,
after Urbanek had asked his wife, Lida, to
call Sonny Marx and tell him, “He’s the
one. Hire him.” Just three weeks later,
Tompkins was pronounced the new presi-
dent and CEO. Urbanek died on May 28,
1991. He was barely 53 years old.

Karel Urbanek’s death was character-
ized as “a major loss to the semiconductor
industry” by William Reed, president of
the industry association Semiconductor
Equipment Materials
International (SEMI).
As vice chairman of the
association during the
year before his death
and in many other capa-
cities prior to that,
Urbanek worked dili-
gently behind the
scenes to help SEMI
and the industry move
forward. As Lida
Urbanek was to later

say, “The semiconductor
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Jon Tompkins

equipment industry, and Tencor itself,
were Karel’s lifeblood. He had always
been the driving force behind the compa-
ny and Tencor bore the imprint of his
unique personality and talent.”

*

Jon Tompkins possessed a combination of
education and business experiences that,
in many ways, made him Urbanek’s ideal
successor. With a BSEE from the
University of Washington and an
MBA from Stanford University, he
had both the technical and the
business background that are pre-

N

requisites for running a successful
technology company. He'd started
his career at H-P in sales and mar-
keting before moving to Spectra-
Physics, the first commercial laser
company. At Spectra he had had
the opportunity to head various units,
including a three-year stint in Germany as
general manager of their European opera-
tions. He left Spectra in 1979 and spent
several years investing in several high-
technology start-ups in the Pacific
Northwest, including Xytec Corporation,
a start up focused on real-time process
monitoring for manufacturing, which he
directly managed for three years.

Living in Bend, Oregon, during this
period fulfilled a dream for Tompkins,

allowing him to live with his young family
in a bucolic farming atmosphere just min-
utes from ski slopes, world-class golf
links, and some of the best fly-fishing in
the country. Tompkins even tried his
hand at raising cattle for a short period of
time — before he discovered that they
were far less tractable than even the least
cooperative employee!

After returning to the Silicon Valley in
1984 to serve as president of Varian’s
Semiconductor Equipment Group,
Spectra wooed Tompkins back, first as a
senior vice president responsible for the
laser division, then appointing him chief
executive officer in 1988. With his broad
management background, it’s hardly sur-
prising that Urbanek was so quick to
choose Jon Tompkins as his successor.

*

When Tompkins arrived in 1991, sales
throughout the industry were losing
momentum and it was affecting Tencor as
well, One of Tompkins” key assignments
from Urbanek and the Board of Directors
was to find a liquidity path for the com-
pany’s long-term investors and the
Urbanek family— to make Tencor a pub-
licly-owned company. However, the tim-
ing to approach the public market could
not have been less auspicious. Projections
for the remainder of 1991 showed



demand for semiconductor capital equip-
ment was softer than management had
budgeted and unfortunately, immediate
action was necessary to lower the compa-
ny’s break-even point. If the company was
to be an attractive investment, it had to
maintain its historic profit levels.

Tompkins, as almost his first visible act
as the new president of Tencor, had to
preside over the company’s first staff
reduction, along with a 5 to 10 percent
temporary pay reduction from the top
down. Although only about 25 jobs were
lost, the impact shuddered through the
fast-growing company and morale suf-
fered. Tompkins also had to implement
tight spending controls.

Tompkins’ first action as CEO had
been to get a detailed analysis of the
company’s financial situation. Tencor’s
accounting system was a sound one and
had been regularly audited by Price
Waterhouse since 1980, but it was unique
to Tencor. Urbanek had never asked his

Wiashington and as a business manager
during his MBA studies at Stanford, was
puzzled. He spent his first weekend on
the job taking the monthly reports and
building the more familiar “quarterlies”
out of them in order to get inside the

company’s finances quickly.

There was no formal written business
plan, only a budget for the year, allocated
at a rate of one-twelfth per month. It
worked, but it was not a familiar method-
ology to Tompkins, whose background
was in public companies. In order to go
public, all financials had to be structured
in compliance with SEC regulations.
Tencor’s financials were just fine for a pri-
vately-held company, but did not meet the
needs for a public company. Recognizing
this, in November 1991 Tompkins brought
on a chief financial officer, Bruce Wright,

who had considerable experience in
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long-term financial officer, Claudia Casey, . Tompkins possess eda
to prepare quarterly reports. She format- :
ted the financials the way Urbanek want- 3 i
ed, using an ad hoc system that worked and b;us"-ne-ss experiences

fine for her boss’s needs in managing the t?ha-t_, in many ways, made him
closely held corporation. Tompkins, '

combination of education

Urbanek’s ideal successor.

trained as an engineer during his under-

graduate years at the University of
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The reorganization

followed gave Tompkins
and his team a chance to
ensure that all parts of the

company felt they were

valued equally.

working with companies that were going
public.

At the time, Wright was living in
South Lake Tahoe working for a holding
company which took a “grow and harvest”
approach to developing start-ups. Having
reached the end of a harvesting cycle, he
was looking for a new challenge. Both
former college basketball players and
engineers with an advanced business
degree, Wright and Tompkins clicked
immediately. They found in each other a
similar management style and common
goals for the company— Wright quickly
became Tompkins “power forward” on his
growing management team. Wright and
Casey fast developed a good working rela-
tionship, based on mutual respect and an
appreciation for each other’s strengths.

*

The industry downturn and focus on
preparing for the IPO
made the summer of 1991
that a time of cost conscious-
ness throughout the com-
pany. Casey’s reputation
for frugality was already
common knowledge in
the accounting depart-
ment where she had been
known to issue memos
regarding excesses in

office supply expenses. As Laurie Buzzell,
who worked her way up from accounting
clerk to manager of payroll and stock
administration before transferring to
Human Resources, laughingly recalls,
“Claudia used to get us to reroll our
adding machine tape and run it back
through the machine, saving money and
trees!” At Casey'’s retirement party many
years later, Wright joked that it’s the little
things like that which add up and help a
company maintain the kind of strong
financials Tencor has enjoyed over the
yl:ars.

Tompkins split Tencor into two major
divisions to match the major market seg-
ments served: Wafer Inspection and
Metrology. Graham Siddall was appoint-
ed general manager of the wafer inspec-
tion division. Tompkins took the oppor-
tunity to add to the management expertise
on his new team, bringing in another
Spectra veteran, Dr. Michael Kahn, to
head the new Metrology division.

The reorganization that followed gave
Tompkins and his team a chance to ensure
that all parts of the company felt they were
valued equally. Every part of the organiza-
tion was as important as any other and all
employees, whether in administration, ser-
vice, engineering or manufacturing were
to be treated the same.



The initial public offering (IPO)
process was initiated almost as soon as
Wright got on board. Wright and
Tompkins targeted the IPO for early in
1992. Lehman Brothers was chosen to be
the lead investment banker, joined by
smaller Needham and Company.

They were scheduled to start the “road
show”, presentations about the company
made to potential major investors, in
England. They figured the European mar-
ket, smaller and less critical than the U.S,,
was a good place to warm up and get
some practice. Tompkins, Wright and
Siddall completed two days of presenta-
tions, but as they waited at London’s
Heathrow airport to return for the U.S.
road show, news came from Lehman’s
New York office that the window of
opportunity for high technology IPOs
was rapidly closing. It was recommended
that Tencor defer making the public offer-
ing until the fickle financial market would
again be ready to invest in technology
stocks.

*

That year, 1992, was a tough one for
the industry. It was the first year ever of
negative growth for the semiconductor
production equipment industry. Tencor,
however, was in a good cash position
because it had been able to maintain its
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margins during the belt-tightening period.

During the year, Tencor purchased
Flexus, a small company with a product
that fit into Tencor’s scope of operation
perfectly. The acquisition was a logical
step in Tompkins’ plan to grow the com-
pany through well-funded internal devel-
opment, strategic alliance and the acquisi-
tion of companies with promising, com-
plementary product lines.

Three months after the aborted 1992
IPO, Ken Levy, founder of KLA
Instruments and who knew both Karel
Urbanek and Sonny Marx, approached
Tencor, offering to purchase the company
as an alternate path to liquidity. KLLA was
already a public company making equip-
ment for semiconductor manufacturers. It
had pioneered an image processing tech-
nology widely used in the industry and
was regarded as a leader in yield manage-
ment technology.

While Tencor’s management was not
fully convinced that a merger, at that time,
was necessarily the best option for Tencor,
the rest of the year was spent in negotia-
tions with KLA. By the beginning of
1993, no definitive agreement had been
negotiated. At the same time, the eco-
nomic situation had changed and Wall
Street was showing a heightened interest
in semiconductor equipment companies.
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The Story of Flexus

Flexus was founded in 1988 by Dr. llan
Blech and Dov Hirsch. Blech, known for his
expertise in the area of materials development,
taught at Technion—Israel Institute of
Technology — where Hirsch attended, but they
didn’t meet until 1987 in the U.S. On his own,
Blech had developed and sold a few film stress
measurement tools, but he needed help in
building the business. Hirsch left Applied
Materials, and after a year of selling systems
out of Hirsch’s garage, Blech also left his full-
time employment to pursue the business.

At the time of acquisition, Flexus was a
$3.5 million company with five employees,
selling 60 systems per year. The Flexus prod-
ucts became Tencor’s FLX product line of film
stress measurement products. In 1992, its
sales helped add a slight increase in revenues
to an otherwise flat year for Tencor.

In 1995, the new Tencor FLX-5400 demonstrated the com-
bined strengths of the Flexus technology with Tencor's
production-oriented automation. [Dov Hirsch, Bruce
Shand, Yan Strohm, llan Blech.]

Tencor’s management decided that unless
a definitive agreement could be immedi-
ately concluded, going public offered
more attractive benefits than a merger
with KLA. Merger negotiations were dis-
continued in January 1993.

*

Recognizing from past experience the
transitory nature of good IPO opportuni-
ties, Tompkins and his staff knew they
had to move quickly. With government
approval already obtained the previous
year, this IPO process moved quickly. In
less than three months, Tompkins and
Wright launched the road show, traveling
across the country pitching Tencor to the
investment community. “For two weeks
you live out of a suitcase, running from
airport to limo to hotel,” describes
Wright. “In a city like New York, you
might meet as many as 70 people during
the course of a single day. Sleeping is
scheduled, but eating is somewhat more
difficult. Sure, you go to lots of breakfasts
and lunches, but you're always the one
speaking while everyone else is eating,
After a while you learn to bring a “care
package”— things like granola bars you
can eat in the limo. Of course, if all else
fails, you can always eat a lot of peanuts

on the plane!”



The first semiconductor equipment
house to go public in more than five
years, Tencor was not an easy sell to the
investment community. No one knew
much about the industry and explaining
the complex connections between the
electronics industry, the semiconductor
industry and the semiconductor equip-
ment industry, was challenging. Wright
and Tompkins spent hours answering
questions and reviewing the Tencor story
with Wall Street analysts.

The company went public in March
1993 at $7.50 a share. Tencor’s successful
TPO was quickly followed by a number of
other semiconductor equipment manufac-
turers who decided to capitalize on the
same opportunity. Ironically, although
Tencor’s first year as a public company
was a successful one financially, the com-
pany remained a Wall Street secret.
During most of that first year, the stock
hovered at barely $12 per share.

As if on cue, once the company went
public, the business started turning around.
Sales grew by approximately 25 percent,
profits by approximately 26 percent dur-
ing the next 12 months. Interest in
Tencor grew and the company took the
opportunity to float two follow-on offer--
ings in quick succession, one in
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September 1994
and another in
April of 1995,
building the com-
pany’s coffers for
the future.

*

Becoming a pub-
lic company was a

major culture change
for everyone. All of a
sudden the shadow of
Wall Street accompa-
nied every action.
Information such as
bookings rates and ship
schedules, once widely
shared, now became “confi-

dential.” Profit and loss,

once less critical, became a primary focus
in each business area. Employees were
cautioned against insider trading and legal
review was required for nearly every step
of the financial process.

Throughout this period, both
Tompkins and Wright worked to foster
the spirit of casual teamwork that was
inherent to Tencor’s culture. “A large part
of what has made Tencor successful is the
fact that everyone treats each other as
equals—and no one takes themselves too



The Craham Siddall

Commemorative Plate

seriously,” reflected Wright. Playing on
his own mischievous sense of humor, he
took it upon himself to inject laughter
into the typically sedate employee meet-
ings. At one such meeting, while under-
taking to explain the fundamental con-
cepts of “cost of goods sold”, “gross mar-
gins” and “net income” to employees,
Wiright invented a scenario describing a
company launching a new product— the
Graham Siddall Commemorative Plate.
Wright played out his financial tutorial
to the uproarious laughter of the
crowd. The joke was much
appreciated by Siddall, and
the two spent the next few
|\ meetings poking fun at
each other and the rest of
1N the management team.
g B From the early days
under Urbanek, Tencor’s
culture had always promoted
sharing the company’s success
with employees. Growth of the
employee stock option plan, initiated
during the 1980s, fit well into this envi-
ronment. At the time of the IPO, even
employees who did not have stock options
were given 100 shares of the newly issued
stock so everyone could share in the com-
pany’s public success. Today, through
stock option and purchase plans, many

employees are also shareholders, giving
everyone both a stake and a responsibility

in the company’s success.
*

One of the key factors in the upswing
in sales was a legacy of earlier planning.
For many years Tencor’s presence in Japan
was no more than a single manager inter-
facing with the enormous distributor,
Tokyo Electron Limited (TEL). Just
before his illness forced him to pull back
from day-to-day operations, Urbanek
acted on the recommendations John Scott
and the management team had made in
late 1989, appointing Dr. Seiji Yoshii to
the post of president of Tencor
Instruments Japan Co. Ltd., in May 1990.

Although Urbanek’s deteriorating
health slowed down the process, Lida
Urbanek remembers that one of his final
instructions to the management team was,
“Don't detour from the goal of going
direct in Japan.” Yoshii, who had been a
senior executive at Applied Materials
Japan, was intrigued by the opportunity to
develop the Japanese subsidiary and was
clearly someone who could influence
Tencor’s presence with customers there.
Tencor’s Japan Technology Center was
established in Nagatsuda, an industrial
suburb outside Tokyo. With 10,000



square feet and state-of-the-art clean-
rooms, the Technology Center was to pro-
vide customers with local technical and

applications support.

When Tompkins arrived in mid-1991,
Yoshii had appointed a few key individu-
als, but had not had an opportunity to
pursue his ideas for the growth of Tencor’s
presence in Japan because of Urbanek’s ill
health. Tompkins, already heavily
involved in battling the industry down-
turn, was clear in his direction. Japan
needed to find a way out of the revenue
slump before further investment could be

made there.

Together Tompkins and Yoshii crafted
a three-phase strategic plan: Phase 1
involved taking over importation of most
products, applications and technical sup-
port, as well as sales of profilers to non-
semiconductor customers. Phase 11 would
move direct control over service for
Japanese customers to Tencor, Phase 111
would transfer direct control over the
company’s regional sales activities to
Tencor. All of this would take three years,
one for each phase. Rolling out the multi-
year, multi-phase plan in Japan was costly,

reducing company profits by $2 million to

$3 million each year from 1992 to 1994,

However, Tompkins and Yoshii were well

aware of the long term benefits and
remained strongly committed to the plan,
even when making such investments dur-

ing slow years was painful.

Building critical mass in all areas,
including Japan, was an important com-
ponent in Tompkins’ growth strategy as
well. In an interview with Channel maga-
zine in late 1994, he explained, “The
complexity of the semiconductor manu-
facturing process means that to sell equip-

ment you have to be able to support it on

The opening of the Japan
Technology Center was cel-
ebrated in October 1990
with a technical seminar
which attracted more than
100 customers. [TEL
Representative Carl
Minomura, Karel Urbanek,

Seiji Yoshii]



54

the spot, not by flying in a support team
when there is an emergency. [The most
successful companies will be those] that
develop critical mass. . . who become so
global that their countries of origin are
transparent to their customers.”

The investment in Japan paid-off,
resulting in a dramatic upswing in sales in
the important Asian market during the
boom years of the mid-1990s.

*



Prometrix

Prometrix was another player in the
semiconductor equipment market which
would play a significant role in the

Tencor story.

Richard Elkus Jr., a long-time veteran
of Silicon Valley, saw the opportunities
offered by the rapid growth of semicon-
ductor manufacturing. Joined with Dr.
David Perloff, Talat Hasan, and Dr. Chet
Mallory, Elkus was instrumental in

Prometrix Corporation’s success.

Perloff, Hasan and Mallory had
worked together in semiconductor manu-
facturer Signetics’ research department
developing automated instruments which
were used to characterize wafers for semi-
conductor processing. These tools were
adopted by both Signetics and Philips for
their respective semiconductor fabrication
processes.

In March 1983, the three made the

decision to leave their large company

environment, moving across the street

from Signetics to start their
own company with financing
from personal credit cards
and home equity loans.
Perloff, Mallory and Hasan
had already developed the
technology for what was to !
become the OmniMap and -
had actually received some orders.
However, they were having trouble
putting together the funding needed to
build up inventory and manufacture the
product. Their attorney Bob Tufts referred
them to Dick Elkus.

Top: Prometrix founders
Chet Mallory, Talat Hasan,
Dick Elkus, and Dave Perloff

at an early company event.

Below: Talat Hasan demon-
strated the new Prometrix

products for an interested
crowd at Semicon Jlapan

1984,



OmniMap R520
Resistivity

Mapping System

LithoMap LM20
Lithography
Characterization

System

Elkus, who had led
the team at Ampex that
introduced the VCR to
the world, was known
in the business commu-
nity for his interest in
emerging technologies.
Tufts thought he might
be interested in his
clients’ new technology.
Although Elkus was not sure he was
interested, he agreed to take a look at
what they had. One afternoon, he
dropped by the small Prometrix office in
his tennis whites and carrying his racket
to take the promised look at their fledg-
ling product. He must have liked what he
saw, because by the end of the afternoon
they'd decided to pursue the opportunity
together. By that summer they had
formed the management team that would
take Prometrix to great success in the
process measurement market. Elkus, with
his extensive management experience at
Ampex, Gould Medical
Instruments, Geometrics,
Pacific Instruments and
Integrated Systems, was
the natural choice for

chairman and CEOQ.

The new company’s
first product was the
OmniMap, used by semi-

conductor process engineers to test resis-
tivity on monitor wafers during the devel-
opment of new and advanced fabrication
processes. “We had lots of orders right
from the start, and even had it in a trade
show booth by Semicon that May” said
Hasan. OmniMap got Prometrix the
industry attention it needed and generated
the cash flow the R&D team needed to
go after other goals.

In addition, the group soon received a
prized contract from Xerox Corporation
to develop and define a product to map
the lithography process. The resulting
LithoMap product was an immediate suc-
cess since it had the ability to model the
performance of all available steppers and
aligners, including those from industry

leader GCA.

While at Signetics, Perloff had invent-
ed the automated mapping techniques
used to characterize wafers and his pre-
sentations at technical conferences had
generated great interest. The Prometrix
group was able to create the first commer-
cial product using Perloff’s unique, previ-
ously proven methods, bringing the ease
of computerized mapping to the industry
at large. In 1989, Perloff was recognized
for this seminal work by industry associa-
tion Semiconductor Equipment Materials
International (SEMI) when he was



awarded the annual SEMI award for sig-
nificant contributions to the semiconduc-

tor industry.

Prometrix took off. The Fiscal Year
One (1984) plan called for sales of $1.7
million; actuals were $5.25 million, with
40 percent pre-tax profits. Even during
1985, the worst year ever for the instru-
ment end of semiconductor market,
Prometrix generated over $6 million in

revenue.
*

In 1988 Prometrix was competing
against Tencor in film thickness measure-
ment with its new Prometrix FT-500 sys-
tems, used to monitor the film thickness
on wafers during the manufacturing
process. Prometrix had established a pres-
ence in the thin film measurement market
early with the SpectraMap, introduced
nearly two years before Tencor’s
product, the TF-1. The new
FT-500 was a formidable oppo-
nent and frequently won in direct
competitive sales situations.

Clearly the two companies were

very aware of each other’s activities.

Although Urbanek and Elkus had
once discussed the possibility of the two
companies getting together in one form or

another, it would not happen during
Urbanek’s lifetime.

un
-~

In 1992, despite the
competition in the thin
film arena, Prometrix
and Tencor became
involved in a joint ven-
ture to develop, manu-
facture and market
SWIFT, a database
manager for semicon-

ductor production data.

The project began with a
software team at Prometrix who wanted

Prometrix FT-500

to develop a system capable of gathering Film Thickness Probe
data from a variety of measurement and
inspection tools and using that data to
identify processing trends. While
Prometrix recognized the value of such a
system, there wasn't a good fit with the
company’s current tools since the most
valuable data for such an analytical system
related to defects or contamination on
the wafer surface. Tencor’s inspec-
tion systems provided
masses of such data.
Seeing the market
opportunities available
with the analysis tool,
Elkus and Tompkins
reached an agreement to
jointly develop SWIFT. It gave the
two companies a chance to get better
acquainted and to appreciate the other’s
qualities.



Jon Tompkins and Dick
Elkus signed the agree-
ment to merge the two
companies in December

1993.

C HAP TE R

Prometrix—The Time Is Right

Although casual discussions regarding
a possible merger between Dick Elkus
and Karel Urbanek had not borne fruit,
there became solid business reasons for
both companies to consider the idea.
Prometrix was growing quickly and was
making money, but Elkus and his team
g SAW the need for more capital to
~ support the increasingly impor-
tant global market. Achieving
critical mass was becoming neces-
sary to support customers who
were now using their systems 24

hours a day.

The company had two
choices, to go public or merge
with another larger company, but
the decision was not clear cut.
Elkus felt the best way was to
pursue a deal with Tencor. “With their
complementary product lines, the com-
bined company would be able to become a
truly major player. But it was important
to me to have consensus from the team on
this decision, and it was a difficult, emo-

tional issue,” he later said. Together with

Dave Bayly, their VP sales, and Gary
Bultman, VP marketing, the founders
spent a long evening discussing the pros
and cons of such a deal before making the
decision to explore the merger. As an
alternative plan, Elkus worked with
investment bankers to take the company
public if the merger discussions fell

through.

Tompkins and Elkus entered into seri-
ous discussions about merging the two
companies, but there were many complex
issues to resolve. Elkus wanted to wait
until after a technology agreement had
been concluded with Sopra S.A, bringing
technology critical for the next generation
of thin film products in-house. In addi-
tion, he wanted to be sure that the deal
was structured in a manner which would
allow the Prometrix team to play a major
role in the united company. It would take
several months of discussion, but the two
companies were able to sign a definitive
merger agreement in December 1993 and
the deal was closed the following
February.



The new merged company was proof
of the axiom that the whole is greater
than the sum of its parts. The synergy
between Prometrix’ and Tencor’s tech-
nologies and product lines provided cus-
tomers with a single resource offering a
broad range of wafer inspection and mea-
surement solutions. In addition, the
Prometrix product line, now supported by
Tencor’s extensive global network of sales
and service offices, was reaching a broader
range of customers than ever before.
While Prometrix’ revenues at $35 million
were just under half Tencor’s $72 million
in 1993, both companies’ growth, cash
and margins tracked neatly to the other,
creating a significantly larger company
with very little change to the overall
financial model. As Elkus later said, the
deal between Tencor and Prometrix was

“a merger made in heaven.”

Many of the mergers that have
occurred between high technology com-
panies in recent years have been less than
successful. Tencor has been an exception
to that rule, demonstrating a successful

track record in mergers and acquisitions.

A management team of ten people,
five each from the two companies, tackled
the mechanics of merging the technology
groups, work forces, sales organizations

and infrastructure. Prometrix became its
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A Strategic Move
for the Future

During the following year, in his new
role as vice-chairman and executive vice
president of the new company, Dick Elkus
would lead the way in another significant
acquisition. George Kren had been fol-
lowing the fortunes of a small company
based in Liechtenstein which had devel-
oped contamination detection equipment.
They were using a method which spun the
wafer under a fixed laser, rather than
moving the wafer in a straight line under
an oscillating laser. The company, Censor
AG, was in grave financial difficulties and
Kren, convinced of the potential in these
technologies, wanted them at any cost.
With Censor on the verge of bankruptcy,
Elkus saw a way to get the technology
without the burden of purchasing the
company'’s entire assets. After several
long flights to Liechtenstein, Elkus, Kren
and Graham Siddall negotiated a deal to
obtain just the important patents and
technical rights. These technologies would
later prove critical in the fast development
of the Surfscan SP1, the company’s first
product for the next generation semicon-
ductor wafer size — 300mm.



SN PROMETRIX

encor

own division, preserving those attributes
which had made the company a success,
and bringing that success to Tencor. In
addition, rather than the massive lay-offs
that sometimes accompany a merger, the
new Tencor had 50 open job requisitions
to fill. Revenues rose 69 percent com-
pared to the previous year. Net income
rose 240 percent. Earnings per share near-
ly tripled, despite a one-time $2.3 million
expense associated with the merger.

Morale soared, and employees of both
companies came to see themselves as part
of a single, powerful entity. One of the
most visible changes which occurred at
this time was the development of a new
Tencor logo. Recognizing that it would be
important psychologically for both Tencor
and Prometrix employees to experience
the impact of the new corporate structure,

the new management team saw a logo
redesign as an ideal means to communi-
cate the change.

Roberta Emerson, who joined Tencor
in early 1986 and grew with the company
to eventually head the corporate commu-
nications group, described the process as
both every communications person’s
dream and their worst nightmare. “It’s a
fun project, but definitely a challenging
one. A corporate logo is the visual repre-
sentation of the company’s image and cul-
ture to individuals around the world. Any
company’s management team and
employees naturally react to logo changes
in a very personal, emotional way.”

Focus groups were held both near the
company headquarters and in Austin,
Texas, to gauge customer reaction to the
current Tencor and Prometrix identities.
“Agreeing on such a subjective thing as
the ‘best’ design or the ‘right’ color was
nearly impossible,” Emerson added. A
number of new designs were reviewed and
discarded before a streamlined Tencor
logo with a new blue-green color was
agreed upon. Acknowledging the shift to
solution and system orientation in the
industry, the new logo also dropped the
emphasis on the word Instruments. The

launch of the new logo, timed just prior to



the Semicon Southwest trade show in
Austin, Texas, that September, helped
signal that Tencor, joined together with
Prometrix, was now a new company.

*

The Prometrix merger and the earlier
acquisition of Flexus were prime examples
of Tompkins’ stated strategy to grow
Tencor through a combination of internal
development, acquisitions and alliances.
Over the following years, technology
development agreements were signed with
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Sematech which greatly facilitated devel-
opment of products such as the Surfscan
AIT and SwiftAccess. In addition, Tencor
acquired patent rights from bankrupt
Censor A.G. as well as certain patent
rights for atomic force microscopy (AFM)
from Park Scientific Instruments. While
the company chose not to pursue AFM
technology, the ensuing research later led
to the development of the company’s
Tencor HRP product line, launched in
late 1996.
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Riding the Semiconductor Roller-Coaster

Tencor, along with the rest of the
semiconductor equipment industry, rode
with the industry cycles in 1995
and 1996. Rising international
demand for semiconductors in

the computer industry, as well as
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a variety of consumer industries,

1995 and 1996 continued

Tencor’s revenue growth.

Prometrix UV-1250SE

Thin Film Measurement

System

spawned a dramatic increase in
demand for semiconductor
manufacturing equipment.
According to VLSI Research,
total semiconductor equipment sales near-
ly doubled in one year, rising from
approximately $18.9 billion in 1994 to
$30.8 billion in 1995.

How did Tencor fare? In 1995, the
company equaled or exceeded the industry
trend. Revenues rose 81 percent to $330
million and net income rose a huge 169
percent to $65 million. Earnings per
share rose 132 percent to $2.09 per share.

Suddenly Wall Street, which had
shown little interest in the semiconductor
equipment industry, was paying attention.
Positive mention of Tencor appeared in
Investor’s Business Daily and in Fortune
magazine. BusinessWeek featured the com-

pany on its Inside Wall Street page, quot-
ing analyst Arnold Schmeidler, “Tencor is
one elegant way to play the red-hot semi-
conductor business.” Industry stocks
surged ahead, with Tencor rising along
with them. After a stock split at $70.00
in June 1995, the share price rose again to
a peak of $48.75 in mid-1995.

Tompkins had brought to Tencor a
focus on “time based competition.”
Knowing that the only way to succeed
competitively was to keep advancing the
technology ahead of the competition, he
and his management team focused on get-
ting engineering, marketing and manage-
ment to work together more closely on
technology road maps and product strate-
gies which could meet the quickly chang-
ing needs of the industry. The significant
new product rollouts seen in 1995 were a
part of this new corporate mindset. That
year Tencor introduced the Surfscan 6420
for inspection on rough film layers and
the Surfscan AIT (Advanced Inspection
Technology). The contributions of
Prometrix were also apparent in the intro-
duction of the Prometrix UV-1250SE,
based on the Sopra technology Elkus had



insisted on obtaining before the Prometrix
merger, and the SwiftAccess data analysis
system, a descendent of the original
SWIFT product the two companies had
worked together on in 1992.

The most significant of these prod-
ucts, the Surfscan AlT, propelled Tencor’s
inspection systems beyond traditional par-
ticle and contamination detection.
Building on the proven laser-based tech-
nology of the Surfscan products, the AIT
was developed to detect process defects.
These difficult to detect problems in the
film layers, such as pattern breaks and
incorrectly developed patterns, represent
“killer” defects in the manufacturing
process since they render an integrated
circuit useless if not caught and fixed early
enough. The AIT technology brought the
possibility of fast detection of certain
types of these critical defects— previously
only seen using KILA’s image-processing
technology. Once again, Tencor was bet-

ting the company on the Surfscan.

Rod Browning, who joined the com-
pany right out of college in 1985 and
grew with it to eventually become general
manager of the Wafer Inspection
Division, was responsible for managing
the AIT project. “The AIT was an excit-
ing, challenging and exhausting project for
everyone involved,” said Browning.

“Getting to run with this from beginning

to end was a tremendous opportunity for
me. It was also a real learning experience.
Before this assignment, I'd had direct
responsibility over most of the things I'd
worked on. This project required that you
put the right people in place and put your
trust in them. We had a great team of
people, but everyone was running at 200

percent.”

John Scott, who had left Tencor in
1994 to become president of the
Ultrapointe division of Uniphase, worked
again with Tompkins in late 1995 to craft
a strategic agreement to have Tencor
become the exclusive OEM (original
equipment manufacturer) for their
Ultrapointe confocal laser microscope
defect review station. This product would
be known as the Tencor CRS. The two
companies also agreed to launch a cooper-
ative effort to accelerate further develop-
ment of automatic defect classification

(ADC) software.

Introduced with much fan-
fare in October 1995, the

AlIT's "Inspect the Future”
launch theme was carried
out at an analyst meeting in
Mew York and a technical
presentation and party for
customers at the Semicon
Southwest trade show in

Austin, Texas.

Surfscan AIT Patterned

Wafer Inspection System
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The groundbreaking for
the new site was held in
December 1995 and Tencor
began to move in one year
later. [ Bruce Wright,
Craham Siddall, Calvin
Quate, Jon Tompkins,
Milpitas Mayor Peter
McHugh, Al Colby, Cary
Bultman, Dennis Fortino,

Mike Kahn]

Following
Claudia Casey’s
retirement in
1995, Fred Ball
left the partner-
ship track

at Price
Waterhouse to

become corpo-

rate controller.
Ball, who had been Tencor’s chief auditor
for several years, recognized the opportu-
nity to be in the right place at the right
time and had developed a deep apprecia-
tion for the management style at Tencor.
As he tells it, “When I got here things
were moving so fast we were just going

flat out. But the amazing thing about the

Tencor culture is that we're so used to
going at such a fast pace that if you see a
break, instead of taking a rest, you imme-
diately start looking around for something
else you can do to fill the gap. You work
hard, but it’s tremendously rewarding.”

*

Tencor’s dramatic growth in sales and
revenues eventually necessitated both an
increase in headcount and a facilities
expansion. In that single boom year of
1995, Cindy Dooley and her staff hired
450 new people. This was a remarkable
number, especially considering it was on
top of the 50 percent growth the company
had seen in the prior year due to the
Prometrix merger.

By the end of 1995, headcount had
grown 57 percent, bringing the total num-
ber of employees to 1,300. With 17
leased buildings spreading from the com-
pany’s original Mountain View site down
to Santa Clara, where Prometrix had been
located, Tencor’s management made the
decision to purchase a new facility— one
large enough to meet the needs of the
growing company for years to come. After
a significant search throughout Silicon
Valley for an existing site, an empty lot in
Milpitas, formerly a vegetable farm near
the intersection of Highways 237 and 880,



was purchased and ground was broken in

December 1995 for Tencor’s new home.

During this period of tremendous
growth, it was very important to
Tompkins not to lose Tencor’s unique and
special corporate culture. To this end, he
routinely spoke at employee meetings and
new hire sessions, sharing his perspective
on what Tencor had become and what it
would take to continue that success. As
Dennis Fortino, who joined in 1995 as
general manager of the Metrology divi-
sion, later said, “Ask anyone what the cor-
porate culture at Tencor is and they’ll tell
you, ‘Good guys can win—we can treat
each other with respect and be effective.”
Jon's maxim for the working environment

at Tencor was clearly heard.

*

The next year, 1996, brought a cyclical
downturn in the semiconductor industry,
driven by excess capacity, excess semicon-
ductor inventories and falling DRAM
prices. Demand for semiconductors
dropped and with it the need to rapidly
expand manufacturing capacity. In 1996,
the semiconductor equipment industry
only grew to approximately $35.6 billion,

or about 13 percent growth.

That downturn sent a corresponding
shudder through the semiconductor
equipment industry. New orders for man-
ufacturing equipment declined as new fab
building abruptly dropped off.

Tencor fared better than much of the
industry, remaining profitable, although
growth in 1996 was moderate compared
to the previous year. Revenues still rose 22

percent to $403.2 million for the year.

101 Dalmatians: Belying his

sedate demeanor as chief
financial officer, Wright main-
tained his reputation for fun
and games at Tencor, serving
as the Fireman when the entire
Administration group dressed

up as Dalmatians for

* Halloween in 1995,
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Surfscan SP-1 Unpatterned

Surface Inspection System

Tencor HRP-200

Surface Profiler

In order to weather the downturn, which
was predicted to last more than a year,
Tencor’s management was forced to make
some difficult choices. Discretionary spen-
ding was cut, and for only the second time
in the company’s 20-year history, Tencor
instituted a workforce reduction of approx-
imately 15 percent in late August. It was a
painful, but necessary decision if the com-
pany was to remain profitable and prepare
itself for the industry’s next upturn.

In spite of the economic challenges,
Tencor continued to push forward, deliv-
ering the fruits of earlier labors. Based on

the technology purchased from Censor,

the company introduced its Surfscan SP1,
jumping ahead of the competition with a
wafer inspection technology designed to
move into the 300mm wafer size and 0.18
micron technologies of the future.

Late in the year another key product,
the Tencor HRP-200 high-resolution
profiler, was launched. Rather than intro-
duce a late atomic force microscopy (AFM)
product into an already established mar-
ket, founder Bill Wheeler was again
tasked to push the frontiers of profiler
technology. He worked with the profiler
development team to develop a system
which would provide the best of both
worlds, combining features of the stylus
profilers which had fueled Tencor’s success
with the imaging provided by AFMs. The
HRP breathed new life into the compa-
ny’s profiler business, extending its appli-
cations to complex semiconductor
processes, such as chemical-mechanical-
planarization (CMP), as well as the disk
drive manufacturing process.

*
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CHAPTER

After 20 Years—Looking to the Future

In November 1996, Ken Levy again
approached Tencor with a proposal to
merge with KLA. Times had changed, the
industry had changed, and the two com-
panies had changed. Customer needs
were forcing the development of new
advanced technologies ever faster and
widespread global manufacturing was
demanding an almost seamless worldwide
presence. Perhaps the time to create a
single company, focused on developing
yield management solutions, might be
right.

The two companies entered into dis-
cussions, and in January 1997, announced
they had agreed to merge. The move was
viewed positively by the industry. In a
January 1997 Dataquest Alert, industry
analysts congratulated the management of
the two companies on their vision stating,
“The synergy of products, field support
and product developments of the two
companies will greatly enhance the value
provided to the customer base.” The new

company, to be known as KLA-Tencor,
would have revenues of over $1 billion
and employ nearly 4,000 people.
Together the two companies would be
able to deliver a comprehensive solution
for yield management, unmatched by any
other company in the industry. The com-
bined synergy of technologies and strong
international distribution would be able to
provide better customer support as the
semiconductor industry becomes increas-
ingly global in the next century.

*

Twenty years after its founding,
Tencor, which started out as a “sandbox”
where Urbanek and a few close colleagues
could explore ideas, had become a leader
in a multibillion-dollar industry. One
wonders if the seven — Urbanek,
Schwabacher, Kren, Wheeler, Hart, Gabe
and Kerswill had any idea of what their
sandbox would grow into, or how it would
help build the tools that have fueled the
Information Age.
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