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Robert Swanson, CEO of Linear
Technology Corporation, tells Paul
Taylor how his company is bridging
the gap between analog and digital.

Digital

his may be a ‘digital age’ but, as Robert Swanson,

the CEO of semiconductor manufacturer Linear

Technology Corporation (NASDAQ: LLTC), points

out, “we live in an analog world”. That means there

is a big, growing and continuing demand for analog
chips that take real world signals and inputs such as pressure
or sound and turn them into the binary language of ones and
zeros spoken by computers and other digital devices.

“Linear circuits provide an essential bridge between our
analog world and the digital microelectronics used in wire-
less communications, notebook and handheld computing,
computer peripherals, medical systems, factory automation,
automotive electronics, and many other applications,”
explains Swanson.

Milpitas, California-based Linear designs and manufac-
tures products in its own semiconductor wafer ‘fabs’, giving
the company end-to-end control over quality and ensuring

é it can bring new products to market quickly.

E Speed and quality — rather than price — are crucial to many
R ! of Linear’s 15,000 customers including brand-name tech-
*"‘ f nology companies such as Apple Computer (NASDAQ: AAPL)
—which used Linear’s chips in its innovative iPod MP3 player
— and Nokia, the Finnish telecomms equipment supplier.

Rather than wait for an ASIC (application-specific inte-

grated circuit) to be designed — something that might delay
% a product launch — Linear's customers typically combine
several analog chips to their own specifications.

Overall, Linear’s catalog includes some 5,600 devices
sold mostly to original equipment manufacturers for use in
their industrial and consumer products. Its main »p24
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a third of that represented the high
performance market segment, according
to Linear. “When we started, it
was worth about $2 billion,” adds
Swanson. Nevertheless, they persuaded
a top-tier team of U.S.-based venture
capital firms and European investors,
including the U.K’s 3l group, to
back their vision.

Over three funding rounds, the Linear
engineers raised some $15 million and
then a further $20 million when the
company went public on NASDAQ in

1986. “We never spent a cent of that
[the IPO funds],” notes Swanson.

Worldwide reach

By the time of listing, the company was
breaking even, but the listing provided
both liquidity and credibility for
the young company which now
has manufacturing and test
facilities in California, Washington,
Singapore and Penang. Two-thirds
of the company’s employees now work
outside California.

Working together: analog and digital

Two decades ago, some in the electronics business were proclaiming the death of
analog. You don’t hear that anymore. It’'s now widely recognized that continued
progress in digital electronics creates an even greater need for analog. Cell phones
are an excellent example — there is far more analog circuitry in a modern digital cell
phone than there ever was in an analog phone.

In the simplest explanation, digital means there are only two stable conditions in
which something can be maintained - for example, a typical wall switch has an up
position and a down position which allows us to turn a light on and off. The analog
counterpart would be a lighting dimmer switch, where the brightness can be set to
any of a wide range of levels and left there indefinitely.

In new third-generation (3G) cell phones, analog integrated circuits (ICs) are
needed to power color LCDs and the white LEDs used for back-lighting. Numerous
analog ICs are also used in both the receiver and transmitter sections of digital cell

phones to process high frequency signals.

Most modern electronic products have microprocessors and digital signal
processors (DSPs) at their core. These processors manipulate signals (audio, video,
etc) in binary form as a string of ones and zeros. But the real world we live in is
analog in nature. Analog integrated circuits (ICs) must be used to process these
continuously variable signals in the analog realm (an amplifier, for example), and
they must also be used to convert these signals into the digital domain where they
are represented as a series of binary numbers. After digital processing, signals are
generally converted back into analog form. An Analog-to-Digital Converter (ADC)
and Digital-to-Analog Converter (DAC) are used to perform these functions.

Linear’s products are
designed and
manufactured in its
own semiconductor
wafer fabs, givng it
end-to-end control
over quality.

In addition, Linear has design facilities
in California, Colorado, Boston, New
Hampshire, Vermont, North Carolina and
Singapore. The geographic reach of these
operations reflects the company’s deter-
mination to attract and retain the best
analog chip designers.

Linear, says Swanson, is a company
that prides itself on its engineering
prowess and culture. “We challenge our
engineers — we try and do the hard stuff,”
says the CEO. Significantly, while the
company cut its headcount by 16 percent
last year, it increased its design engi-
neering staff by 16 percent.

New business

Linear is always looking to the future
and is targeting what Swanson calls
“new business sales”. These include
high frequency radio devices used in
cellular network base stations and
products aimed at the optical market —
both part of the telecomms market
that Swanson acknowledges has
been “crushed”, but believes must even-
tually bounce back.

“We all believe it is coming back, but
we are not betting on when,” he says.
New business sales from high frequency
radio devices currently account for just
1 percent of Linear’s sales, but that
percentage is expected to grow.

Overall, Linear has about 10 percent of
the high performance analog chip market
— leaving plenty of room for growth. Its
focus on the very specialized high end of
the market, combined with the facts that
Linear has few significant competitors
and that it both designs and manufactures
its own fabs, protects the company from
the few ‘wannabe’ companies ready to
move in should the company stumble.

But more than anything else, Linear
is also a prime example of a high-growth
technology company with solid finan-
cials and strong cash flows that pays its
shareholders dividends and returns
gross margins of 74 percent — even at the
bottom of the market.

That is something Linear’s senior
management is justifiably proud of. It
has also earned the company a high
reputation. “Linear is the best-run
company I've seen in the seven years
that | have covered this sector,” says
Douglas Lee, an analyst at Banc of
America. “In the midst of the worst chip
downturn in the history of the industry,
net margins of 39 percent are unbeliev-
able. Linear has margins that rival soft-
ware companies.”

Paul Taylor is based at the Financial Times’
desk in New York.

www.linear.com
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