

























































































3 million LCD monitors (Fig. 1). Clearly, if
Taiwan’s computer and monitor makers want
to buy AMLCDs from Taiwanese suppliers,
those suppliers would have a more-than-ade-
quate market.

But wasn’t 1998 a ridiculous time to con-
sider building AMLCD plants? There was an
oversupply of AMLCDs, manufacturers were
awash in red ink, and prices were in free-fall.
In fact, it turned out to be a brilliant time to
build if the marketing pundits, who turned out
to be right, were to be believed. Although
their numbers differed, several major market-
research organizations agreed that the brutal
oversupply of 1998 would become a shortage
in 1999 and 2000.

In addition, it looked like a refreshing pre-
dictability was about to make itself felt in the
area of notebook display sizes and formats,
with the dominant size going from 12.1 in. in
1998 to 13.3 in. in 1999 and 2000, and to 14.1
in. in 2001, but with significant sales for both
13.3 and 14.1 in. throughout the period.

But there was even more to make 1998 an
exciting year for Taiwan’s developing
AMLCD industry. While Korea and Japan
had suffered severely from Asia’s financial
crisis, Taiwan, with its relatively small compa-
nies carrying low indebtedness, went compar-
atively unscathed. There was money to invest
thanks to Taiwan'’s very strong capital market,
and investors could get good deals on equip-
ment and technology alliances from troubled
Japanese companies. In addition, some
Japanese and Korean companies seemed to be
coming to the conclusion that 14- and 15-in.
AMLCDs would soon be commodities with
too small a margin to make at home. Early
this year, when one of us (KIW) asked Jun H.
Souk, V.P. of Samsung Electronics, if he was

worried about Taiwan's AMLCD industry, he
said that Taiwan would not be a competitive
concern for a couple of years. “Then they’ll
be doing small sizes (12-13 in.), and Samsung
will be doing larger displays (17-18 in.).”

Many of the Taiwanese companies making
new fabs have Japanese technology partners,
who see Taiwan as a good source of high-
quality displays at reduced cost. Chungwha’s
deal with Mitsubishi involved the transfer of
Mitsubishi’s display-manufacturing technol-
ogy to Chungwha, and allows Mitsubishi to
buy 30% of Chungwha’s production of 14-
and 15-in. displays.

The investment involved is huge. During
1999, no less than five major new AMLCD
fabs were being constructed in Taiwan at an
average cost of $600 million each - a total of
$3 billion. The investment has produced
sweeping changes in related industries, suppli-

| ers, and customers, and has created a shortage

of display and manufacturing engineers.

Who Are the Players?

Taiwan’s six major AMLCD players are
Prime View International, Unipac, Chi Mei,
Acer Display, HannStar, and Chunghwa
(Table 1).

Prime View International. Current product

| lines are color TFT-LCD modules from 1.8 to

6.4 in.; and 6.4-in. VGA, 9.2-in. SVGA, and
10.4-in. SVGA color TFT-LCD modules.
Plans are to dedicate Fab 1 for small-to-
medium-sized TFT-LCD production; capture
major market shares in automotive, consumer
A/V, and mini-notebooks in 1999 through the
company’s strong worldwide sales network;
and to continue to offer limited samples of
13.8-in. TFT-LCDs, with plans to produce
larger sizes in Fab 2. Prime View Interna-

Table 1: Taiwan’s TFT-LCD Players

Company Founded Glass Size Capacity = AMLCD Mass Technology
Production
Started

Prime View 1992 370 x 470 36k/month Q496 Own
Unipac 1992 300 x 400 30k/month Q499 Matsushita
Chi Mei 1997 620x750  30k/month  Q4'99  Own

Acer Display 1997 600x720  20k/month Q399 IBM
HannStar 1997 550 x 650 30k/month Q100 Toshiba
Chunghwa 1997 (TFT)  550x 670  20k/month Q2'99  Mitsubishi

tional’s parent company is YFY, a leader in
paper manufacturing, biotech research, bank-
ing, and software development.

Unipac Optoelectronics. Current product
lines are color TFT-LCD modules from 4 to
6.8 in. Plans are to continue partnerships with
PixTech for FED manufacturing, Kopin for
miniature-display manufacturing, and Mat-
sushita for developing Gen 3.5 manufacturing
technology and setting up a new line for 600 x
720-mm targeted for mass production in
November 1999. New products will be 13.3
and 14.1 in. for notebooks and 17 in. for mon-
itors. Parent company UMC is the second
largest semiconductor enterprise in Taiwan.

Chi Mei Optoelectronics. Chi Mei is a
newcomer to the TFT-LCD industry. Two
companies were formed in 1997: Chi Mei
Electronics Corp. for color-filter manufactur-
ing and Chi Mei Optoelectronics Corp. for
TFT-LCD manufacturing. In December 1998,
Chi Mei Electronics announced its first proto-
type color filter (for STN) and began offering
samples to local LCD manufacturers. Chi
Mei Optoelectronics is setting up a Gen 3.5
fab scheduled to begin mass production in Q4
'99 with a Phase 1 capacity of 30k/month,
expanding to 85k/month in 2001. Parent com-
pany Chi Mei Enterprises is the world’s
largest manufacturer of ABS polymer, and is
famous for its art museum in Tainan.

Acer Display Technology. Although its
parent company, The Acer Group, is a major
force in computers and related technologies,
Acer Display is a newcomer to the TFT-LCD
industry. The company signed a technology-
transfer agreement with IBM in March 1998,
and it was planning to start producing 13.3-in.
TFT-LCDs on its 600 x 720-mm line in July
1999 with an initial capacity of Sk/month,
ramping up to 30k/month in 2000, when it
also plans to reach the break-even point and
go public.

HannStar Display Technology. A new-
comer to the TFT-LCD industry, HannStar is
partnering with Toshiba for the transfer of the
Japanese company’s 550 x 650-mm TFT-
LCD technology. Parent company Winbond
is Taiwan's third-ranking semiconductor com-
pany.

Chunghwa Picture Tubes (CPT). CPT is
the world’s largest supplier of color data
tubes, but is a newcomer to the TFT-LCD
industry. It has partnered with Mitsubishi/
ADI to transfer the technology for its 550 x

- 670-mm manufacturing line. Production of
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display manufacturing

14- and 15-in. displays began in May. Parent
company Tatung is a leading manufacturer of
TVs, monitors, and appliances.

Although they are not yet building TFT-

- LCD fabs, Taiwan companies Picvue, URT,

and Wintek are substantial manufacturers of
TN- and STN-LCD modules. The three com-
panies together produce 7.4% of the world’s
TN- and STN-LCD modules.

The Road Ahead

Taiwanese companies are intentionally carv-
ing out a piece of the FPD business that
involves high volumes and low margins. Tai-
wanese high-technology executives point to
their previous success with other high-volume
low-margin high-quality high-technology
products such as desktop and notebook com-
puters, scanners, CD-ROM decks, and semi-
conductors.

The Taiwanese business style is “bottom-
line sensitive.” Successful managers have
mastered the art of cost control. They are
pragmatic, flexible, and trained to have a great
sense of urgency.

Japan is currently providing multerials and
know-how, but Taiwanese executives are con-
fident that they can develop their own exper-
tise and fill in the gaps in the local supply

' chain. And Taiwan has a supply of very low-

cost labor in Mainland China, where Tai-
wanese-owned plants are built regularly. The
Taiwanese display industry also plans to
source materials from the mainland, thus cut-
ting costs further - as well as further cutting
the ties that bind it to Japan. ll
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conference report

Recent Display Developments and
Products in Russia

April’s EuroMonitor event showed that although Russia and the Commonwealth of
Independent States are not known for large-scale manufacturing of displays, they
provide remarkably fertile ground for display research and development.

by Viktor V. Belyaev

T:OSE INTERESTED IN advances in display | ties of 50-100 arrays per year. Russia also ' ment and fabrication of active-matrix liquid-

technology - from cathode-ray tubes (CRTs) | has everything needed to undertake develop- l crystal-display (AMLCD) projectors.
and plasma panels to organic light-emitting \

diodes (OLEDs) and field-emitter displays ‘

(FEDs) - might want to schedule a trip to | o o Q & Eleeteoms

Moscow next spring. The EuroMonitor Inter- f l

national Exhibition-Fair and Conference has | i | 0 o fe) 0
been held there for the past 3 years, and the \ s t Phosphor

April 1999 session featured a wide range of ‘
interesting prototype and manufactured devices. |
The exhibition and conference is organized
by the Russian National Association Dis- |
playSoyuz and the Russian SID Chapter, and | / /
enjoys the participation of many different /

| S S F

institutions and companies throughout Russia ! E-2

and the Commonwealth of Independent States | | S“biﬁﬂe S
(CIS). With so much attention focused on | . : i

display research and development in other ‘ | ight besais 4 ¥ v v
parts of the world, this event provides an ' v K ¥ %

excellent opportunity to connect with a rich "Perfect” phosphor layer Usual phosphor layer

\
source of new technology and facilities that |
might otherwise be overlooked. \
For example, Russia now has the facilities |
and technology required for any type of opti-
cal lens in plastic or glass. The glass produc-
tion can be particularly efficient, making low- {
volume production profitable even in quanti-

A Fd Fd

\ Conducting material Ph't}sphor

Viktor V. Belyaev is with the Russian "Perfect” phosphor with improved leakage
National Association of Display Manufactur-

ers, Vernadskogo Ave., 41-902 Moscow, Rus- |
sia; telephone +7-95-577-1981, fax +7-95- | Fig. 1: At EuroMonitor '99, Prof. E. I. Givargizov compared his “perfect” phosphor layer with
274-0896, e-mail: vbelyaev@ mtu-net.ru. | @ typical phosphor layer and a “perfect” phosphor with improved leakage.
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One special feature of EuroMonitor '99 was
sponsored by the Scientific Industrial Com-
pany Concept Engineering, which made it
possible for institutions and firms without any
funding to display their advanced develop-
ments. The Institute of Electronics (Minsk,
Belarus) took advantage of this opportunity to
show a new color LED panel controlled by a
light beam, and R&D PRES (Moscow) exhib-
ited new software simulating various electro-
optic effects in liquid crystals.

An overview of the highlights from the
exhibition and conference clearly demon-
strates that a lot of interesting research is tak-
ing place in Russia and the CIS countries.

Projection Technology

R&D Institute Platan (Moscow Region) and
ARTI Co. (Moscow) have developed a CRT
projector with increased light flux (~5000 Im)
and resolution (~2000 TV lines). Platan has
had promising results with multi-beam excita-
tion of phosphors, with up to eight electron
beams at a time in the lab. Controlling the
raster scans has proven to be a sophisticated
problem, and to date only a two-beam design
is ready for commercial production. This pro-
duces twice the light flux (~250 Im) of single-
beam designs.

OAO VNIIIS (Institute of Light Sources)
and Saransk and Rosich Co. (now ARTI Co.)
of Moscow have created a joint venture to cre-
ate metal-halogen lamps for projectors. These
lamps range from 150 to 1000 W.

Laser CRTs offer great promise for large
displays, up to 100 m*. A new version aimed
at the home market creates a 2-m image with
up to 3000 pixels/line.

FEDs
Researchers have made advances in FED
technology, and a number of developments on
FED microtips and phosphors were presented.
Prof. E. I. Givargizov, Institute of Crystal-
lography, Russian Academy of Sciences
(RAS), Moscow, described a new structure of
a “perfect” phosphor for FEDs. Small crystals
of ZnO or CdS phosphor as large as 3-5 mm
and as high as 10 mm are grown on the sub-
strate to reduce light scattering and increase
the light efficiency of the screen. An electron
emitted from the cathode generates a light
beam in a crystal grain that does not scatter, |
but instead propagates within a narrow range |
after a few reflections inside the crystal. Gaps 1

between crystal grains can be filled with a

| conducting material to increase contrast and
| reduce charge leakage (Fig. 1).

The report by Prof. A. T. Rakhimov, R&D
Institute of Nuclear Physics, Moscow State
University, created a lot of interest when he
displayed data on the emission of cold-cathode
films fabricated on a base of carbon com-
pounds. The luminance of the film is at least
one order of magnitude higher than those made
with other known technologies. A prototype of
a display with matrix driving has been made.

Good samples of FEDs were fabricated at
the R&D Institute Volga (Saratov, Russia),
where three types of devices with autoemis-
sion cathodes were developed. Of particular
interest was a variation using edge emission.

Vacuum Fluorescent Displays
The R&D Institute Volga also demonstrated
ultra-bright and large VFD panels. This tech-
nology is expected to make possible
« Jumbo tiled VFD screens as large as
50-100 m? and with a brightness up to
5000 cd/m>.
- Prototypes of monochrome and multi-
color 8- and 14-in. VFD TV sets.
+ QVGA and VGA monitors with 35-V
aperating voltages.

Plasma-Display Panels

MicS Co. (Moscow) demonstrated a big
screen made up of 20 x 20-cm ACPDP mod-
ules, which rapidly became the hit of the exhi-
bition. This design can produce a bright pic-
ture - 400 cd/m? with a 3-mm pixel or 1000
cd/m? with a 6-mm pixel in peak mode - over
a large screen area with high resolution. The
panels are only 10 cm thick, and optics can
correct edge effects between tiled modules.
The ac plasma panels used in the display were
from NPO Plasma (Ryazan’, Russia).

OLEDs

Dr. E. I. Mal’tsev, the Frumkin Institute of
Electrochemistry, RAS, Moscow, reported on
mechanisms of luminance and electron-hole
transport in organic phosphors. A set of new
aromatic polyimides with luminance in various
spectral ranges, high light efficiency, and
approximately equal magnitudes of electron
and hole mobility was developed at the Insti-
tute. Unusual systems, such as nanocrystalline
J-aggregates, were synthesized to obtain emis-
sion in the red and infrared spectral ranges.

LEDs

Optonika, a subsidiary of Pulsar (Moscow),
presented different bi- and tri-color LED-
panel modules designed for traffic lights.
Hewlett-Packard is now the firm’s main part-
ner for supplying components.

A report by Prof. Y, V. Trofimov, Institute
of Electronics, National Academy of Sciences
(Minsk, Belarus), described the latest in traffic
security systems. LED and LCD panels
received a lot of attention, but relatively old
technologies, such as blinking lights and
mechanical semaphores, are also regarded as
effective. A combination of technologies may
be the most effective strategy.

Prof. Trofimov also reported on a new type
of optoelectronic device that can act as both a
photoreceptor and an LED. The devices have
extremely steep dependence of emission
intensity on intensity of a controlled light
beam. An LED panel was demonstrated with
an arbitrary image that was written with a
laser pointer. The image, or a portion of it,
can be erased with a green beam. A demon-
stration display with colored segments was
also shown. All the colors shown - milk-
white, red, green, blue, and yellow - were
approximately of the same intensity.

Electrochromic Materials

Different organic electrochromic materials
were developed recently at the Frumkin Insti-
tute of Electrochemistry (Moscow) and R&D
Institute of Fine Chemical Synthesis (Dolgo-
prudnyi, Moscow Region). They are used in
controlled light filters, displays, and panels
with slow information change (response time
less than 1 sec). The advantages of elec-
trochromic devices are low current density

| (mAjem?), low power consumption

(mW/em?), thermal stability, and low cost.

V. E. Ivanov from the Frumkin Institute of
Electrochemistry presented results obtained in
polyanilines. In comparison with inorganic
materials, the polymeric ones have a greater
electrochromic effect: 200-300 instead of
60-80 em?/Coulomb.

LCD Technology

R&D Institute Volga demonstrated fast-switch-
ing light modulators. These would be suitable
for eye protection in welding masks, volume
vision systems, transmission-mode LC panels
with very high contrast, and monochrome 14-
in. VGA panels for teaching computers.
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Dr. V. Volodin of the Stock Co. NPP RusPE
(Moscow) has developed and patented address-
ing methods that promise to reduce or elimi-
nate spurious effects on LC passive panels.
The drivers based on these methods can signif-
icantly improve picture quality, gray scale,
color accuracy, and homogeneity of high-speed
passive SVGA or TV LCDs up to 20 or 22 in.
on the diagonal. The addressing methods can
be three times faster than traditional tech-
niques. Working jointly with Volga, Saratov
intends to create high-speed STN panels for
TV applications based on the approach.

A. Kalashnikov of the Moscow State Tech-
nical University of Radiotechnics, Electronics,
and Automation, and Prof. V. V. Belyaev of
the Central R&D Institute Cometa (Moscow)
presented a new method to create the active
element of an AMLCD. The processes
depends on materials whose capacitance has a
non-linear dependence on voltage, such as
another liquid-crystal layer or ferroelectric
liquid crystal. The twist-effect voltage-trans-
mission performance was increased by about
20 times. The addition of a ferroelectric lig-
uid-crystal layer can also help maintain a writ-
ten image and thus increase its contrast.

Liquid-crystal photoalignment processes
were discussed in the report by Dr. V. M.
Kozenkov from R&D PRES (Moscow). He
described the control of the surface tilt angle
in the 0-90° range. Photochromic materials
have yielded promising results in this process.
They have high stability when subjected to
light and different spectra for polarization.
The induced birefringence can be as high as
0.35. Animage written in this medium can be
kept for 10 years or more. These substances
also have high thermal stability - up to poly-
mer melting temperatures of about 160°C.

Other new types of liquid-crystal alignment
were reported by GNIIKHTEOS (Moscow),
using silicon organic compounds with
increased heat, frost, and chemical stability;
and Moscow Lomonosov University, using
plastic substrates with controlled relief. Phys-
ical properties of silicon organic films were
considered for 20 classes of substances.

Visual Perception, Standards, and
Certification

Dr. A. S. Blokhin, Head of the Program Elec-
tronic Cinema at the R&D Institute of Materi-
als for Movies and Television (Moscow), pre-
sented a very simple and efficient approach
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for watching three-dimensional pictures while
using a single raster image. Any projection
unit can be made with a unit that eliminates
ocular convergence. Two equal pictures with

orthogonal polarization are formed on a spe-

cial screen. A viewer uses simple polarizing

| glasses, and the brain’s innate ability to com-

bine the two images creates the three-dimen-
sional effect. As both images are projected
simultaneously, it appears that there is no
fatigue effect for the viewer. Coupled with
surround sound, the effect could be striking.

Prof. I. I. Litvak, from the Moscow State
Technical University of Mathematics and
Electronics and the firm Elita, presented a
strategy to optimize alphabets for character
displays. To reduce power consumption, this
approach does not turn off all portions of a
character, but instead leaves on a basic symbol
that contains the maximum number of repeat-
ing elements in the character set. To test this,
characters were analyzed for different configu-
rations - such as 5 x 7 and 7 % 9 pixel cells -
and the alphabet was divided into different
groups based on different basic symbols.
These symbols were tested, and then improved
based on the rate of false recognitions. The
final set of symbols resulted in only one-tenth
as many mistakes in recognition.

Prof. G. G. Demirchoglyan from the Rus-
sian Physical Culture and Sports R&D Insti-

tute (Moscow) considered different systems of

eye protection for PC users. He proposed spe-
cial glasses to reduce operator fatigue.

Virtual-reality applications were the subject
of two reports from the Institute of Philosophy
of RAS (Moscow). Dr. N. N. Nosov dis-
cussed how to determine which applications
are best suited to virtual-reality systems,
based on the modeling of important psycho-
logical factors. Human behavior in critical
circumstances must work in harmony with the
display system; a pilot and an aircraft are dif-
ferent systems, and the pilot’s display require-
ments are different when flying alone from
when flying in formation. To be effective, the
system design must include the human as an
element in the whole system.

Prof. V. M. Rubin presented a system for
the semiotic classification of virtual-reality
systems. The first type is “imitation reality,”
and resembles familiar reality; this is one of
the least-advanced areas in the field. “Condi-
tional reality” imitates just the perceived spa-
tial features of an environment. “Projective

reality™ or “artificial reality™ is based on an
idea or a concept that may not have any ana-
log in actual reality. Virtual reality can also
imitate sensations other than sight, which
Rubin classifies as “border reality.” For
example, some modern surgical procedures
take place in a multi-layered space.

If a picture is worth a thousand words, then
a trip to EuroMonitor in Moscow can give one
a far better picture of the state of display tech-
nology research and development in Russia
and the CIS than might any article. There are
new technologies and opportunities for part-
nering and joint ventures, making the future
look bright for displays from this part of the
world. W
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The 6th International Display Workshop (IDW "99) will
be held at the Sendai International Center in Sendai,
Japan, December 1-3, 1999. This year's workshop is
comprised of 265 papers and will feature Poster
Sessions, Author Interviews, and Exhibits. The work-
shops should be of interest not only to researchers and
engineers, but also to those who manage companies
and institutions in the display community.
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And we are equipped to handle any Bondlng

monitor shield-
ing requirement
you may have.
It's a matter of
applying our
experience with
our production
facilities to

-“n.i'l“_i
*Complete control for reliable,

precise, repeatable curing

*Custom light guides and
optics for simultaneous

tack/cure of multiple sites

*Continuous process

produce feedback/monitoring
y}o-u E dI'I"lOl'lltOl' *ISO 9001 quality system
SRy — with worldwide sales
needs on the most demanding schedule. We can «Chip-On-Glass and service
prove it. Please request our latest catalog. sPin Atachiiont

The Problem Solving Magnetic Shielding Specialists *Fill Hole Sealing i 905%352?0%

eEncapsulation S St 1+
AD-VANCE MAGNETICS, INC. o i Fax: 905-821-2055
—— 1 P.0.Box 69 * 625 Monroe Street «Strain Relief St b eshean
;m,-— Rochester, Indiana 46975 SCostlh web: www.efos.com
N\ (219) 223-3158 « FAX (219) 223-2524 g 800-668-8752
E-Mail: sales@advancemag.com * Gasketing

Web Home Page: http://www.advancemag.com
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display continuum

continued from page 4

Since for such a company there is no real
value based on sales and profits, its value can
only be based on the perception of the
investors. The more the investors can be con-
vinced of “future potential,” the more the
value is likely to increase. Press releases,
technology demonstrations, and alliances with
respectable companies become the tools in
this process of perception-building. A cam-
paign of announcements hinting at the latest
breakthrough technologies, development con-
tracts awarded, discussions with respected
large corporations, influxes of new investment
dollars, mention of publications in well-
known journals, patents awarded, and partici-
pation in industry associations all become
tools for the publicity campaign. Never mind
that there are no sales, that product announce-
ments are repeatedly rescheduled or modified,
and that money is being burned at an ever-
increasing rate. Think of the future potential.
Believe. Buy that stock now while you can
still get in before it “really takes off.”

Is there anything here that is fundamentally
different from betting on horses at the track?
Is there anything different from gambling at
the tables in Las Vegas or Monte Carlo? Yes,
there is. In those situations you know the
odds. In buying stock in these highly pro-
moted new-technology ventures, you don’t.

As I cheerfully answered my ringing tele-
phone, the voice on the other end began, “Dr.
Silzars, we haven’t met before, but a friend
recently showed me your column and I was
wondering if you could answer a few brief
questions.” “Of course, how can I be of
help?”

“Well, you see, recently I bought some
stock in *Symbiotically Incredible Display
Technologies™ and I was wondering what you
think of their technology? Do you think they
will be introducing their product as they have
announced, and do you think their stock is
going to skyrocket once their product hits the
market?” Uh-oh, I was afraid that we were
heading down this path.

Later that day, another call came in. “Dr.
Silzars, I am a broker with a firm that I'm sure
you know. I have been talking to the manage-
ment at Symbiotically Incredible Displays and
they are really on to something. Even though
I'm not a technologist, I can tell you that this
is going to be the greatest technology since
the integrated circuit was invented. Why
don’t you guys at Information Display do a
better job of writing about these new tech-
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nologies? The stock in this company would
go up even faster and my investors would
benefit if you would just tell the world what
this company has created. And, by the way,
why don’t you jump in and buy some of this
stock for yourself, You've got to know how
this technology is going to take off any day
now.”

Experience is a great teacher. These phone
calls no longer leave me wondering what to
say. My response is polite and well-practiced.
However, one thing that I will never under-
stand is why the calls always come after the
investment has been made and not before.
Nevertheless, here is what follows.

“I"'m so glad you called, but please let me
explain that the price of the stock in this com-
pany or any other has little do with the tech-
nology they are touting. The price of the
stock is dependent only on the perceptions of
other investors like you. What I think of the
technology and whether it has any merit are
completely beside the point. Someday that
will become an important issue when a real
product finally needs to be introduced, but I
can’t tell you when that someday is any more
than I can tell you when you will live happily
ever after. I can tell you for sure that compa-
nies can go for many years on the perception
of a breakthrough technology about to hap-
pen. So please don’t ask me for my opinion
because it is of no consequence.”

“But, Dr. Silzars, don’t you think that this
is one of the greatest developments in display
technology? Couldn’t you just give me your
opinion?” Oh yes, I could, and do I éver have
an opinion! But my response continues,
“Your stock purchase decision should only be
based on what you believe other investors
think of this company. You will of course
want to be prudent to watch for changes in
their product announcements, but as you well
know, the investment community currently
responds to influences other than product
sales or profitability. You will need to watch
those to evaluate your investment decision.”

And to my new-found stockbroker friend, I
add the following, “Information Display
Magazine will be pleased to report on this
new technology as soon as the management of
this company is willing to tell us the specifics
of how these products function. If we can
understand what it is that they are claiming,
we will be the first to give them all the expo-
sure they merit. However, we will not make
announcements about displays that are

claimed to work on some mysterious new
principle, especially when the company is
unwilling to let us examine a working proto-
type. And, by the way, I never make invest-
ments in technology companies I track. The
reason is that understanding a technology has
no relationship to the price of the stock. Also,
being able to predict the eventual course that a
company will be forced to take is of even less
help in projecting what the stock will do in the
interim before everyone else figures out the
inevitable. In buying and selling stock, real
knowledge can be a major detriment. And to
date I have not been able to figure out how to
compensate for that or to ignore it altogether.
So it is best for me not to invest in those com-
panies that I know too much about. However,
thank you for your call. T will discuss this
matter with Ken Werner, our Editor-in-Chief,
and we will take another look at this company
to see if we can write anything constructive
about their new display technology.”

Is it any surprise that all too frequently this
investment world, built on perception and
make-believe, collides with our technical
world, where eventually the promises must be
fulfilled and the products demonstrated?

Finally, there is the “minor” issue of manu-
facturing these marvelous new products for a
price that consumers are willing to pay.

When is the last time that you heard an
investor ask about manufacturing cost and
volume production? As companies have
learned over and over again, those may not be
the glamorous tasks, but they just happen to
be the boundary condition between success
and failure of the enterprise as a real (prof-
itable) business.

Investment and cost-effective manufactur-
ing - can you think of two other topics of
more interest for additional discussion?
Therefore, I look forward to hearing your
opinions on both. You can reach me by
e-mail at silzars @attglobal.net, by phone at
425/557-8850, by fax at 425/557-8983, and
by regular mail at 22513 S.E. 47th Place,
Issaquah, WA 98029. B

Please send new product releases or
news items to Information Display,
c/o Palisades Institute for Research
Services, Inc., 411 Lafayette Street,
2nd Floor, New York, NY 10003.
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P hofopolymers & Electronic Materials

DuPont is a global research- and technology-based company committed
to the miracles of science. We currently have the following opportunities
available in major markets including circuitry for telecommunications,
computer and automotive electronics, color proofing systems for the
printing industry, and flexographic plates for packaging graphics:

Applications Engineer (FPID99PEM0284) - Research Triangle Park, NC

Work with customers, product development and marketing personnel

to set product performance and design requirements for display devices,
and coordinate sample and prototype requests. Translate requirements
to customer specifications. Skills required: BS Electrical Engineer or
applied physics degree is preferred with experience in dealing with
customers, innovative product design and coordinating efforts to meet
critical customer needs.

Device Engineer (FPID99PEMO0285) - Research Triangle Park, NC

Design and fabricate display devices for internal and external use including
customer samples, prototypes and final design for scale up for manufacturing.
Skills required: Electrical Engineering degree with broad experience in
display electronics and device design. Must be able to work in a team
environment to meet customer needs.

Device Testing Engineer (FPID99PEM3258) -
Research Triangle Park, NC

Set up a display device test facility and operate it to support customers
and guide R&D programs. BS or advanced degree in Electrical
Engineering, Electronics or Physics.

DuPont offers a competitive salary and an outstanding benefits package.
To apply, submit resume indicating job code to email: jobs @dupont.com

or fax 1-800-978-9774 or Mail to: DuPont Resume Processing Center, P.O.
Box 540117, Waltham, MA 02453-0117. An Equal Opportunity Employer.

The miracles of science*

J

STATE UNIVERSITY

LIQUID CRYSTAL INSTITUTE

 From the nation's
ic leader in Liguid
prystal technology
A education . . .

jplications including:

id and fiexible displays
itchalile windows

-;"‘ Projection light valves
/| = Beam steering

1/  Dptical switches
'/ * Alignment layers
‘»/Polymers-walls-field induced
| Plastic substrates

Contact KENT's Office of
Technology Transfer:
(330) 672-2692

{ &n:ﬁwww.teslm'ans.kem.edu

Industrial Partnerships are
sponsored hy

ALCOM (Advanced Liguid
Grystalline Optical Materials),
an NSF Science and

Technology Center —

a consortium of three
Northeastern Dhio Universities:

Kent State University

Case Western Reserve University
The University of Akron

Contact LCI and ALGOM at:
http://www.lci.kent.edu

Image courtesy of 0. Lavrentovich
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Acer Display Technology

Ad-Vance Magnetics, Inc.

Advance Reproduction Corp.

American Panel Corp.

Applied Concepts, Inc.

Arconium

Artesyn Solutions, Inc.

ATI Technologies

autronic - Melchers GmbH

BPS

Brewer Science, Inc.

Brimar Ltd.

Brown & Sharpe Surface Inspection
Systems, Inc.

Canon, Inc.

CELCO

Cherry Electrical Products

Chunghwa Picture Tubes, Ltd.

Clinton Electronics Corp.

Colorado Microdisplay, Inc.

Corning Incorporated

Corning Japan K.K.

Crystaloid Technologies

DigiLens, Inc.

Display Laboratories, Inc.

DisplaySearch

Displaytech, Inc.

Dolch Computer Systems, Inc.

Earth Computer Technologies

ELDEC Corp.

Electro-Plasma, Inc.

Emco Electronics Ltd.

Endicott Research Group, Inc.

ERSO/ITRI

FED Corp.
F-P Electronics
Futaba Corp. R&D Center

General Vacuum, Inc.

Gerome Manufacturing Co., Inc.
Hewlett-Packard Co.

Hitachi, Ltd.

Hoya Corporation USA

IBM

Imaging & Sensing Technology
Imaging Systems Technology
Incom, Inc.

Industrial Electronic Engineers, Inc.
Infinite Graphics, Inc.

Infodex, Inc.

Instrument Systems

Interface Products, Inc.
Interserv Corp.

Interstate Electronics Corp.

Ise Electronics Corp.

Kent Displays

LCD Lighting

Lexel Imaging Systems, Inc.
LinFinity Microelectronics, Inc.
Lite Array, Inc.

Micron Display Technology, Inc.
Micronic Laser Systems AB
Microvision Corp.

Mitsubishi Electric Corp.
Molex, Inc.
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sustaining members

Motorola FPD Division

NEC Corp.

Nippon Seiki Co., Ltd.
OES/ITRI

OKI Electric Industry Co., Ltd.
Optical Coating Lab., Inc.
Optrex America, Inc.

Philips Flat Display Systems
Phosphor Technology Ltd.
Photon Dynamics

Photo Research

Pilkington Micronics Ltd.
Pix Electronics, Inc.

Planar Standish, Inc.

Planar Systems

Plasmaco, Inc.

Polar Vision, Inc.
Polytronix, Inc.

Premium Allied Tool
Progressive System Technologies
Q.C. Optics, Inc.

Quantum Data Inc.

RF Power Products

ROLIC Research Ltd.

Sarnoff Corp.

Schott Corp.

Semiconductor Systems, Inc.

Sharp Corp.

SI Diamond Technology, Inc.

Sony Corp. Research Center

Stanford Resources, Inc.

Superior MicroPowders

Supertex, Inc.

Symbol Technologies, Inc.

Syntronic Instruments, Inc.

Tamarack Scientific

TDK Corp.

TEAM Systems

Techneglas, Inc.

Teledyne Lighting & Display

Terapixel, Inc.

Thomas Electronics, Inc,

Thomson Components & Tubes

Three-Five Systems, Inc.

Torrey Pines Research

Toshiba America Electronic
Components, Inc.

Ultra Electronics Command &
Control Systems

ULVAC Technologies, Inc.

UNIGRAF

Unipac Optoelectronics Corp.

Universal Display Corp.

Ushio America, Inc.

Viratec Thin Films Inc.

Vishay-Dale Electronics, Inc.

Westaim Advanced Display
Technologies

Westar Corp.

White Electronic Designs, Inc.

WINTEK Corp.

WinTron Technologies

XCITEK, Inc.

XMR, Inc.
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Business and Editorial Offices Sales Office

Palisades Institute for Research
Services, Inc.
411 Lafayette Street, 2nd Floor
New York, NY 10003
Jay Morreale, Managing Editor
212/460-8090 x212  Fax: 212/460-5460

Palisades Institute for Research
Services, Inc.
411 Lafayette Street, 2nd Floor
New York, NY 10003
Tracy Leibowitz, Sales Manager
212/460-8090 x211 Fax: 212/460-5460

The MicroDisplay
Inspection Station is
designed for LCoS
VGA, SVGA, SXGA,
and UXGA devices.
It can classify and
quantify functional
pixel level defects,
defective pixel clus-
ters, and cosmetic

cles and scratches.

5 Second or Less Inspection Time
per Displayed Inspection Image

defects such as parti-

Integral Vision

38700 Grand River Ave., Farmington Hills, M| 48327
Phone (248) 471-2660 Fax (248) 615-2951
or visit our Web Site at www.iv-usa.com

Multiple Column Out
and Contamination
Defect

Single Column Out
Defect
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Perform spectrally-based luminance and color measure- FAST

ments anywhere, anytime. With the bhattery-powered Photo o
Research® PR®-650 SpectraColorimeter" Whether you are ACCURATE
testing displays, measuring skin color or tracking pollution, o
don’t settle for an inaccurate filter colorimeter. Choose the PORTABLE

only NIST-traceable spectroradiometer that is truly portable.

Use the hand-held PR-650 in the field to measure spectral

reflectance in seconds. Measure emissive sources like displays and projectors in the lab
with user-friendly SpectraWin® software. Or automate your
QC testing by controlling the PR-650 remotely from a PC over

an RS-232 interface.

Proven SpectraScan® diode-array technology captures the entire
visible spectrum from 380 to 780 nm in one shot. The PR-650
also offers AutoSync," a unique feature which automatically locks
to the refresh frequency of CRTs and allows accurate testing of

computer monitors.

Pritchard optics, on-board data storage, push-button operation,
fast-charge Nicad batteries and a host of other features make the PR-650 the most versatile

colorimeter on the market. Choose from a variety of optical
accessories for specialized applications. The PR-650

Call us and discover how affordable, fast and accurate light and ~ Light Measurement
color measurement can be. on the Move

PHOTO RESEARCH, nc.

- ]

Q@731 Topanga Canyon Place

Chatsworth, CA 91311-4135 U.S.A .

Phone: 818-341-5151 M FAX: 818-341-7070 Cistleng: 3
http://www.photoresearch.com

e-mail: sales@photoresearch.com

Backlit supertwist LCD display




Attract more attention to your display with 3M™ Optical Enhancement Films.
They offer multiple enhancement solutions for the electronic display industry that include transmissive
display products and new polarizers for transflective/reflective mode LCDs. And most of all, these
films can dramatically increase screen brightness—making any display virtually irresistible to anything
that sees it. Customers included.

For more information call 1-800-553-9215 to speak with a representative, or email ostechserv@mmm.com
for technical information.

3M™ Optical Enhancement Films

" Innovation
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