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A Few Good Principles Dick McCartney (National Semiconductor

Displays, for me, are
a passion. Most of my career
has been involved in display
research and development.
I'm drawn by the elegance

of their simple proposition

juxtaposed to their amazingly
complex composition. Displays do not hold
themselves bound by the usual segmentation
of science into disciplines of classical and high-
energy physics, quantum physics, optics,
chemistry, electronics, vision science, imaging
and mathematics for example. They combine
elements of all these disciplines and more. So
it is usual that advancements in displays will
cross over many of these disciplines.

In my own experience, I have been
fortunate to have a few significant innovations,
most in my home turf of electronics. During
the development of the Boeing 777 Airplane in
the early 1990s, we developed many of the
advancements allowing LCDs to be used for
the main instruments that have carried over to
consumer products today. Response time of
the LCD was then and is still today a limitation
I created the first

commercialization of what is now known as

of the technology.

the over-drive method for response time
compensating LCDs. In those days, the state-
of-the-art for LCDs was 8 gray levels due to
electronic architectural limitations that I was
able the first

commercialization of a column driver capable

to solve and created
of up to 64 gray levels. There have been a few
others innovations and since joining National
Semiconductor, I have been involved in
new LCD driving

developing several

architectures, in particular, the PPDS(tm)

.

Architecture which is being adopted for LCD
television applications across the industry.

Arguably however, my most valuable
innovations are for things outside of electronics.
The technology of subdividing pixels to achieve
wider-viewing-angles that is used in many of
today's LCD TVs or the use of a stacked pair
of brightness enhancement films used broadly
in backlighting mobile LCDs are examples
which go beyond circuits. Displays are by
their nature interdisciplinary and the lesson
here is that the chance for innovation is
greatly enhanced by having as broad a
familiarity with the whole of the display as
possible. Centrally important, and often
overlooked, are the visual sciences because in
the end, displays are only intermediaries in
the path from individual pixel commands to
human image experience.

I have learned, gradually, to take a disciplined
approach to research and development, and I
offer for your consideration a few of the
principled disciplines that I have come to rely
upon. The first principle I have already
discussed: know the field, know that it is broad
and do not allow your thinking to be bound by
conventional categories. The second is never
substitute effort for results. 1 regularly find
examples of people who satisfy themselves
with good effort over good results. The
painter who touches up a wall with a slightly
wrongly colored paint surely has lost sight of
the fact that the goal wasn't to paint patches
but to restore a uniform wall. It is our human
nature to reward effort but, science on the
other hand, is an unforgiving task master. It
doesn't matter what instrumentation limits

there are in taking measurements we need,
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how difficult it is to distinguish between
separate causes of the same effect or even
how many previous efforts have failed; no
credit can be taken for the effort. We cannot
conclude experiments until we get the valid
results we need.

A third principle is taken directly from
Charles Kettering, one of the prolific inventors
from the automobile age. He said that ninety
percent of the solution is clearly stating the
problem. 1 think it is at least ninety percent. If
there is a first formula for the innovation
process, clearly stating the problem, and
keeping it in mind, has to be it. A related
principle is that nothing teaches like teaching.
Clearly stating the problem is formalized by
teaching and it is a great tool on which I rely
heavily. I often spend hours preparing a
concise, written explanation of‘the problem
I'm trying to solve. Examining the advantages
and disadvantages of the current solutions,
choosing each word deliberately for its
honesty and exactness, trying to express the
problem in its most basic form are all valuable
in forcing out into the open what is known,
what is not known and every bit as importantly,
what is assumed about the problem.

Of all of the principles that I have tried to

form a discipline around, this last point of
identifying the assumptions is most important
to me. It is because it derives from one of the
most haunting things I have ever read, that
the pace of human discovery over the
centuries was less limited by ignorance than
by the illusion of knowledge. It was far less,
for example, that we didn't have the evidence
of a spherical earth than that we "knew" it to
be flat so why suspect it otherwise. Beware the
illusion of knowledge. It is a horrible inheritance
that allows us to accept as fact, unchallenged,
what in the end may not be true at all. We
must be vigilant in challenging the conventional
wisdom and the assumed facts.

The paradox of display science is that we
cannot trust our eyes to tell us what we see.
Our visual system is often much better at
noticing something wrong than in noticing
what is wrong. If we are to be successful, if we
are to find the root causes of the problems we
seek to cure and to innovate solutions for
them, we must be disciplined in our approach,
and well rounded in our science. After all,
displays are fundamentally instruments of
illusion and we shouldn't be surprised by all
the care we must exercise to navigate around

their deception.
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