
































FPD interfacing

Navigating the Flat-Panel Interface Minefield

Competing interface standards could stall the growth of digital imaging and
display, but image processors offer a safe passage through the minefield.

by Brad Zenger

OVER THE PAST YEAR, there has been a

tremendous amount of exciting news that
foreshadows a huge market for flat-panel dis-
plays (FPDs). Liquid-crystal-display (LCD)
desktop monitors alone are forecasted to grow
from less than 150,000 units in 1997 to nearly
10,000,000 units in 2002, according to Stan-
ford Resources.

But this exciting market opportunity is at
risk. Currently, there is a movement to
change from the CRT-centric 15-pin VGA
interface available on virtually every PC sold
today to a new digital interface. The digital
interface should provide the best image qual-
ity at the lowest cost for FPDs such as LCD
monitors, but may put at risk the broad com-
patibility that the current standard provides.
This standards transition is further compli-
cated by the fact that the industry has not yet
defined the digital-interface standard toward
which we are moving.

This article will explore the competing
interface standards by examining the key
features of any potential FPD-interface sub-
system that uses either the current or a
future standard. Fortunately, a viable
solution exists to help OEMs effectively
manage their interface strategy in the face
of this turmoil.

The basic points of this article are relevant
for all FPD products, including LCD and digi-

Brad Zenger is Vice President, Marketing, at
Pixelworks, Inc., 8100 S.W. Nyberg Road,
Suite 100, Tualatin, OR 97062; telephone
503/612-6700 ext. 240, fax 503/612-6713,
e-mail: bradz@pixelworksinc.com, Web site:
www, pixelworksine.com.
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tal-light-processing (DLP) projectors, plasma
displays, and .CD monitors. The LCD moni-
tor will serve as our example because this
market is at a critical stage and must address
the interface issues first if it is to reach its
potential. Future markets include consumer
products with a total market size of over 100
million displays, so the stakes are high.

The last year was a key period in the devel-
opment of the market for desktop LCD moni-
tors. Several significant market milestones
were reached in 1998:

« LCD monitors with acceptable screen

size emerged (14.1- and 15-in. models).

- The list prices of XGA LCD monitors
dropped below $1000 in the U.S.

- The overall market for LCD monitors

approached 1,000,000 units.

+ Image quality began to offer real compe-

tition for CRT monitors.

Poor image quality was a barrier to accep-
tance for early LCD monitors, but the display
industry is improving performance while
focusing on dramatic cost reductions to drive
higher volume. To supplement cost reduc-
tions in the LCD panel itself, the industry is
trying to replace the current 15-pin VGA ana-
log interface with a new digital interface that
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Fig. 1: A complete LCD-monitor interface or controller system contains several basic func-

tional elements.
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Materia, Cosenza, Italy) described and demon-
strated an enhancement to the fast-responding
bistable nematic pixels that have been devel-
oped over the last few years. The new pixel
switches between a uniform hybrid texture and
a non-uniform one in which the creation of a
surface-wall defect network is governed by a
polar electrohydrodynamic instability. The
uniform hybrid texture is restored by breaking
the surface anchoring with a short electric
pulse with amplitude slightly larger than

8 V/um. The anchoring surface is created with

an oblique application of SiO,; the write time
is about 100 ms and the erase time is about 1
ms. Gray scale is possible through modulation
of the defect density.

Wolfgang Haase (Darmstadt University of
Technology) asked how long the described
pixels have been functioning, to which
Giocondo answered, “Three years, on and off.”

Ernst Lueder (University of Stuttgart) gave
an invited talk, “Liquid Crystal Displays with
Plastic Substrates.” The benefits of plastic
substrates are clear. They are one-sixth the
weight of glass, unbreakable, and can be bent
and twisted - desirable for styling purposes in
applications such as automobile dashboards.

But there are challenges. Plastic substrates
must be inexpensive and stable up to 150°C,
and must have low permeation to H,O and O,.
To keep the permeation down, barrier layers
are needed. Two 50-um barrier layers of TaOs
on a PES substrate is a very effective solution.
Another problem is that appropriate plastic
substrates undergo compaction - they shrink -
during display processing, but compaction can
be reduced dramatically by annealing the sub-
strate at 100-150°C before use.

An excellent application for plastic-display
technology is building a display into a Smart
Card so the balance on the card, for example,
can be checked at any time. Such cards have
been made and work well.

Plastic substrates have also been used with
low-temperature PECVD procedures to make
amorphous-silicon (a-Si) TFT arrays that
serve as light-sensing arrays when an a-Si
light sensor replaces each LCD pixel in the
array. The team at Stuttgart has built a 96 x
128 imager. (Since the substrate bends, the
imager can look to the sides as well as ahead.)

Lueder said his dream was to use plastic-
substrate technology to make a surface-stabi-
lized FLCD A4-size e-book display that is
sunlight-readable at the beach.

In “Universal Computer Modeling System
of LCDs: MOUSE-LCD,” Vladimir Chigrinov
(Shubnikov Institute of Crystallography,
Moscow) described and demonstrated a new
LC electro-optics simulation module that is
based on two programs. The first calculates
any LC director distribution with arbitrary
director twist and any director tilts on the
boundaries. The second program calculates the
optics of anisotropic media with variable axis
of the optical tensor. The calculations are
based on basic physical principles and the
module is powerful. It can, for instance, calcu-
late transmission-voltage characteristics and
isocontrast curves. It “predicts™ the formation
of parasitic stripes in STN-LCDs and also “pre-
dicts” that increased tilt angle fixes the prob-
lem. (“Predicts” is in quotes because this is
one of the classic results of STN-LCD design.)
The module works at acceptable speed on a
133-MHz PC, and a demo copy is available.

In “Polymer Dispersed Liquid Crystals for
Electro-Optical Devices,” Alfredo Strigassi
(Politecnico di Torino) reviewed the operation
and design parameters of PDLCs, discussed
the effects that various dopants can have on
device characteristics, and previewed possible
research directions.

Giancarlo Abbate (Universitd di Napoli
Federico II, Napoli) discussed non-linear opti-
cal phenomena in LCs, with emphasis on sec-
ond-harmonic generation (SHG). The field of
non-linear optics (NLO) of LCs started in the
early "80s. Fundamental work can be done in
small labs with small budgets, and interesting
applications are likely in the future.

In a special invited address, Norbert Chien
of InfoCast LLC demonstrated his eTEAM
software for collaborative communications.
An eTEAM user can easily take a “snapshot™
of anything on his monitor screen, which
brings the object into e TEAM. The user can
then use pens and other drawing tools to mark
portions of the image and verbally comment
on what he is designating. A click on the mail
icon automatically sends the communication
as an e-mail attachment using the user’s nor-
mal e-mail client. When the recipient opens
the attachment, he or she sees the image
selected by the sender, and then hears the
sender’s voice comments synchronized with
the markings on the image. The recipient can
then make further comments and markings (in
a different pen color, if desired) and send it
back or on to another party.

The sorts of “images” that can be annotated
are text documents, photographs, design lay-
outs, schematic drawings, spreadsheets, and
architect’s renderings. Most of eTEAM's
clients are corporations, but members of the
mostly academic audience at the workshop
saw substantial applications in collaborative
research and computer-mediated education.

The day’s program finished off with a
Global Cooperation Roundtable. Carlos Mam-
mana (CTI, Campinas, Brazil), reporting on a
recent Latin American conference on the prob-
lems of globalization, concluded that “Global-
ization tends to concentrate resources, not dis-
tribute them.” Mammana reported that the
conference also addressed the difficulties of
cooperation within a competitive framework.

Ken Werner (Information Display Maga-
zine) responded by describing the model of
the United States Display Consortium
(USDC) as an example of cooperation within
a competitive framework, and praised
USDC'’s practice of having the user commu-
nity define the research goals that are incorpo-
rated into RFPs. Then, the ensuing research
proposals are reasonably well assured of
addressing problems that the user community
wants to have solved. This coupling of
research and applications is not included in
many research-funding mechanisms, with the
result that money is spent to find answers to
questions that do not have wide application.

On the second day, Alan Mosley (CRL,
U.K.) delivered an invited paper entitled
“Miniature Liquid Crystal Displays.”
Microdisplays are of two kinds: polysilicon
TFT-LCD and chip-based, which includes lig-
uid-crystal-on-silicon (LCOS) displays.
Polysilicon displays are now guite widely
used in projectors, while the only chip-based
display in wide use is TI's DMD. But LCOS
is going to grow rapidly. If the estimate of
Three Five Systems that 20% of mobile tele-
phones will have a built-in viewer by 2005 is
correct, that means the viewer market alone
will grow from zero in 1997 to $1 billion in
2005. LCOS displays will also be used in
business projectors, rear-projection monitors
and TV receivers, and binocular headsets.

Mosley reviewed the various kinds of
microdisplays, recent developments, and the
current state of the art. He reviewed in detail
the different LC modes that can be used in
LCOS displays, and concluded that the only
microdisplay technology that can be success-
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ANNOUNCING A BREAKTHROUGH
IN VIDEO TEST GENERATORS...

LOW PRICE!
HIGH PERFORMANCE!

Announcing the new 360 MHz

Quantum Data 801GG Video Test Generator.

Powerful! Over 150 standard test images. Over 130 popular formats.

14 for HDTV, All pre-programmed. Plus, create your own tests easily with our
included VGM™ [Video Generator Manager] software. Available as a PC
plug-in for §5,700. Or, as a standalone unit (shown) for only $7,700.
Contact Quantum Data now.

The Art of Technology

2111 Big Timber Road, Elgin, 1I. 60123
Phone: (847) 888-0450 Fax: (847) 888-2802
Website: hitp:/Avww.quantumdata.com
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conference report

fully used in a one-channel projector - a pro-
jector in which a single imager is used for all
three primary colors - uses antiferroelectric
LC-on-silicon with an SRAM backplane.
Ken Werner presented an invited paper
describing the large-area flat-panel displays
that are available today, and the technological
developments that will be required to bring the
price of plasma-display panels down to mass-
market levels. In the following Q&A session,

| Yoshiharu Nakajima [Association of Super-

Advanced Electronics Technologies (ASET)]
commented that the Sony/Sharp/Philips
plasma-addressed liquid-crystal (PALC) dis-
play shown at the recent Japan Electronics
Show looked very much better than the one
shown at SID in May. “PDP has a sparkling
look for some people,” he said, “while the
PALC had a softer look that permitted better |
viewing of detail.” |

In “From Ferroelectric Liquid Crystals to
Thresholdless Antiferroelectrics - and Back,”
Sven T. Lagerwall (Chalmers University of
Technology, Géteborg, Sweden) described the
switching mechanisms in various ferroelectric
and antiferroelectric phases and provided a
(somewhat controversial) explanation of how
phases are selected and spontaneously convert
to other phases. Among his observations is
that the so-called “thresholdless™ antiferro-
electric phase is actually twisted smectic.

Gennady Fiksman (Polytechnic University
of Madrid) presented the final oral paper, on
LC waveguide-based fiber-optic devices. The
idea is to make a simple LC cell that receives
an optical fiber that terminates in the cell.
Electrodes define a continuation of the fiber.
Energizing the cell changes the index of
refraction of the LC, which allows it to main-
tain the collimation of the light. If the cell is
not energized, the light disperses. The next
stage of device development is to make a Y-
shaped channel and switch the incoming light
to one of two outputs. Compared to existing
optical switches, the LC switch will be slow
and very inexpensive, and that combination
should be a good one for many communica-
tions applications, said Fiksman.

The oral presentations were followed by
poster sessions and, on the following day, a
session to plan how the organizers of the LCD
workshops and the SID might cooperate more
fully in the future. The next Ibero-American
LCD Workshop will be held in the Western
Hemisphere. There was discussion of possi-
ble sites in Brazil or Cuba. W




“Reports of our death have
been greatly exaggerated!”’
WinTron Technologies delivers the next

e generation in deflection technology.
[N RK'@') i :

| WinTron, Inc. is now WinTron Technologies,
a division of Video Display Corporation.

WinTron Technologies, providers of yokes, coils, power supplies,
and flyback transformers to the display industry, is proud to
announce its new association with Video Display Corporation.
We will serve the industry with the same quality, reliability, and
responsiveness you've come to know us for. And now we have
the power of Video Display Corporation behind us!

Y
| ‘ |
WinTron Technologies %

has moved to a new location!! Stbatauaniiaias

614 Speai‘ing Street display technology
Howard, PA 16841

Phone: 814-625-2720 L . See us on the web

Fax: 814-625-2725 E-mail wintron@wintrontech.com www.wintrontech.com
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i1 D Conference Calendar!

International Symposium, Seminar

& Exhibition (SID '99)

JOIN US IN SAN JOSE TO SEE AND HEAR
WHAT’'S NEW IN DISPLAY TECHNOLOGY.
« The Technical Program will consist of over 180 original
and invited papers with 60 more in a Poster Session, all

organized in six parallel tracks:

- AMLCDs and Display Manufacturing
- Applications and LC Technology

- CRTs and Emissive Displays

- Applied Vision, Human Factors, Display Measurement,

and Display Electronics

- Large-Area Displays and Display Systems

- The Seminar Program will once again draw on

industry leaders for three days dedicated to short
courses, technology overviews, and display applications.

- Over 250 vendors will demonstrate the latest in displays,

components, and equipment.

- Evening Panel Discussions, an Exhibitor Reception,
a Conference Luncheon, and an evening Social
Event will complement the technical program.
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SEPTEMBER

19th International Display
Research Conference
(Euro Display "99)
BERLIN, GERMANY
SEPTEMBER 6-9, 1999
» An international conference on display

research evelopment aspects of:
—Displa amentals. Display Devices

— Hard Copy & Storage. Input Systems

— Integrated Devices and Applications.

— Image and Signal Processing.

— Color Per ion, Human Factors

For additional information:
Dee Dumont
Society for Information Display
31 East Julian Street
San Jose, CA 95112
408/977-1013, fax - 1531
www.sid.org
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| NOVEMBER |

Fifth International
Conference on the Science
and Technology of
Display Phosphors

SAN DIEGO, CALIFORNIA
NOVEMBER 8-10, 1999

+ An international conference on the future

prospects of phosphors for:
— QLEDs — ELDs — FEDs
— CRTs — Plasma Displays

— PL Devices — LC Backlights
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NOVEMBER

7th Color Imaging
Conference: Color Science, |
Engineering, Systems &
Applications

SCOTTSDALE, ARIZONA
NOVEMBER 16-19, 1999

« An international multidisciplinary forum
~ Creation and capture of Color Images
— Color Image reproduction and

interchange
- Co-sponsored with IS&T
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lat Panel Testing... |

The $8220 is the easiest and quickest way to test your flat panels!
The system is portable and compact, fitting easily into your test
area. No integration or mechanical fixturing is required. A simple
click of the mouse and your test suite is on its way to completion,
providing accurate display measurements AUTOMATICALLY!

The $S220 Flat Panel Test System:

E e Fully Automatic Off Axis Measurements
i e Spectrometer Based - Luminance & Chromaticity Measurements
e Automatic Measurements to VESA, ISO 13406 &
TCO 95 Standards
o Complete Turnkey System
e Panel Drive Electronics

b Measurements:

e Chromaticity vs. Viewing Angle

f ¢ Contrast vs. Viewing Angle

e Luminance & Color Uniformity I MICROVISION

| e Spectral Plots =

| M 1*— lat .4 =
4 o Contrast Ratio Plots 550 High St., Auburn, CA 95603 anmbasiy Visit out Website at:
) e Back Light Characterization Tel: (530) 888-8344 Fax: (530) 888-8349 www.microvsn.com
e Reflectance (BRDF) Email: sales@microvsn.com $
A o i i
3 S E AND PERFECTION...
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Jir Point Of View

High Quality Video, Compact Interface
Solutions For VGA, SVGA, XGA LCDs

The LCD80xXCYV Series
e [6.7M (24-bit) RGB Color Sampling
* Power Supply Sequencing
* On-Screen Display Menus Standard
¢ Video: NTSC, PAL, SECAM Composite
& YIC (S-Video) Support
e Supports 4-, 6-, 8-bit Displays
* Enclosures: Complete Industrial Line
From 6.4-in. up
Additional High Performance Controllers Available.

ViewTEIK

Advanced Solutions for Display Technology
I-888-FLAT-PANEL

htep://www.view-tek.com
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display continuum

continued from page 4

memory? Well, maybe at least we can find
some useful parts or ideas to work with. How
about the idea of using the home’s electrical
wires to pass information? Maybe that could
come in handy.

What else do we have? How about the
cable-TV wires and the phone lines? Could
we do something with those? With so many
rooms having phone jacks and cable outlets,
we have quite a network already in place.

¢ ELECTRO-OPTICAL MEASUREMENTS OF DISPLAY

T0 CARRY OUT ?
¢ LIMITED BUDGET ?

Think About EZLITE from
EZContrast Family

> Realizes a +/- 60° Incident angle, 0-360° azimuth angle luminance measurement in

less than 55

> Compatibility with main display characterisfics measurement standards (IS0, VESA )
> Ask for detailed specifications, hardware and software options for completely automated

systems !

ELECTRONICS FOR DISPLAYS AND IMAGING DEVICES

1185 rue d’Epron 14200 HEROUVILLE SAINT CLAIR - France
Phone : + 33 2 31 94 76 00 - Fox : + 33 2 31 94 09 50

EMail : eldim@eldim.fr -

Internet address : http://www.eldim.fr

0
000

0,//

ELDIM

© ELDIM SA-1998 / Avg0103 - V1.0
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What's that over there? Oh, you mean the
Web TV? Wasn’t that a strange curiosity?
Who ever thought that people would want to
watch their TVs from two feet away so they
could surf the net?

Could we perhaps use some of that picture-
phone technology sitting up there on that
dusty shelf for something? It looks like once
upon a time it had the capability of at least
sending nice still images over phone lines.

And that audio-system control center over
there. Couldn’t we adapt that component-
control idea in some interesting way? It
always seemed pretty easy to interconnect and
switch between audio components.

You know, I think all of this is beginning to
jell into an interesting concept that may just
be worthy of a recycling effort. Suppose we
thought about a completely new way to create
an electronic home? No, no, I'm not thinking
of putting a display on the refrigerator or com-
puter-controlling the toaster! Suppose we
confined our electronic-home ambitions to
information management only. Here’s what
I'm thinking. Remember that “Display Con-
tinuum™ column from last December, the one
in which I wrote about the “third wave™ of
information technology being imaging?
Remember the description of a family in
which everyone is doing image capture with
digital cameras, or conventional cameras and
scanners, then doing computer-based image
manipulation, storage, and Internet transmis-
sion? Well, it seems to me that what is begin-
ning to happen is that an increasing number of
homes are ending up with several computers,
two or more printers, several telephones plus a
cell phone, several pagers, a fax machine, a
scanner or two, and will soon have multiple
digital cameras. Voice and data information
are already moving back and forth on one or
more of the telephone lines and will soon be
coming and going on high-speed cable -
today’s TV cable. Within a few years, so
much more data and images will be moving
on these lines, compared to voice messages,
that conventional telephone calls to anywhere
in the world will be included in the monthly
fees for data communications. In effect, voice
messaging will become free.

What do you think would happen if we took
all these pieces and created an information
control center that is as simple to interconnect
and use as an audio system? For example,
let’s take the telephone lines and cable lines




and make these the ports that access the out- However, true to form, the business version If you would like to join me in doing some

side world. Then, let’s provide a number of of the dumb terminal never successfully re- futuristic visioning of your own in our virtual-
connections for all the other devices, such as | emerged from the junkyard of rejected tech- technology junkyard, you may make inquiries
printers, fax machines, scanners, digital cam- | nologies. regarding the sale or acquisition of whatever

eras and, of course, several computers. Each
computer can access one or more of these
devices and its companion computers. What- =y
ever is too far away for direct connection we 1
can access by just plugging into any wall
socket and transmitting the data over the
house wiring. But please, don’t make me do
software - make it plug and play, just like an
audio system.

Haven’t we just re-invented a server? Sure,
if you want to call it that. But it’s not like any
server available today. This one is a con-
sumer product priced at under $1000 and is
user friendly. Everything can be set with
front-panel switches and knobs. The LED
display panel tells me everything I need to
know about how my network is configured. I
don’t need to do any programming or soft-
ware upgrades, and the way it is designed to
accept communications protocols should keep
it from going obsolete for at least 10 years.
And most important, it won’t require the user |
to learn complicated software diagnostics. [

Best of all, with this evolution of an in- "~ HARSH CHEMICALS. HARD USE.
home network, the use of displays is going to No challenge is too great for
increase dramatically. It will now become hardcoated films from Tekra’s

practical to have interconnected displays in Advanced Technologies Group.

every room of the house. Switching between
entertainment, digital image display, and

We specialize in custom solutions
for your tough, demanding

Internet functions will be simple, and since applications: CDs, DVD’s, FPD’s,

the computer(s) can be placed anywhere, the PDA’s, GPS’s. And we match our

concept of a dumb terminal with a high-reso- products’ superior quality with

lution flat-panel display will finally be real- superior service, providing quick

ized. turnaround and on-going support.
And so it came to pass that the third wave

of information technology, based on image Call for details on our capabilities.

Better yet, bring us your most
demanding applications... and
see how ATG can take you to
new heights. :

capture, storage, manipulation, and transmis-
sion, was facilitated by this new invention that
found its first spark of life in the modest envi-
rons of the junkyard of rejected technologies.
The electronic home finally became a reality,
but a very different reality from that predicted
for so many years by the technology futurists.
And as is so typical with new ideas, this one
was missed by the well-established software

¢ " ED ﬁrwamw‘:‘
@) a division of TEKRA

and hardware suppliers. It took new compa- 414=784=5533  800=44 91  Fax: 4142797=3276

Advanced Technologies

nies with new approaches to give it birth. www.tekraatg.com

Only then did the formerly dominant players

scramble to catch up with belated acquisitions

and mergers - and multiple changes in man-

agement. Circle no. 21
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display continuum

technology pieces interest you by contacting at 22513 S.E. 47th Place, Issaquah, WA
me via e-mail at silzars@ibm.net, by fax at
425/557-8983, by telephone at 425/557-8850,

or by the never-to-go-obsolete regular mail price. ®

98029. But remember, there is a BIG differ-
ential between the selling price and the buying

WHICHEVER VIDEO
TEST ENVIRONMENT
YOU CHOOSE TO WORK IN...

STANDALONE

@ PLUG-IN.

ONE VIDEO TEST GENERATOR
STANDS OUT FOR PRICE
AND PERFORMANCE

Announcing the 360 MHz
801GG Video Test Generator. _
Powerful! Over 150 standard test images.
Over 130 popular formats. 14 for HDTV. All
pre-programmed. Plus, create your own tests easily
R with our VGM [Video Generator Manager] software.

b| The 801GG-ISA is available as a PC plug-in for $5,700.
Or the 801GG, a standalone unit, is only $7,700.
Contact Quantum Data now.

The Art of Technology

QUANTUMDATA

2111 Big Timber Road, Elgin, 11, 60123 X
Phone: (847) 888-0450 Fax: (847) 888-2802 g
Website: http//www.quantumdata com
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editorial

continued from page 2

little joystick mounted next to the on-off but-
ton provides access to the OSD and a wide
range of monitor adjustments, including the
moiré correction, corner-convergence adjust-
ments, and degaussing. The user can choose
from three color temperatures (5000 K, 6500
K, and 9300 K) or can individually adjust the
RBG gains and biases.

Although this is not a USB monitor, Sony
has built a USB hub into the base. A USB
cable connects the hub to the USB port on the
system unit, and USB peripherals can conve-
niently be plugged into the available USB
ports in the base. Since one of the target mar-
kets for the GDM-F500 is graphic arts profes-
sionals, it is likely that the USB ports will be
appreciated (for things like scanners and digi-
tal cameras) earlier than would be the case for
general business users.

Sony wants to differentiate itself by incor-
porating the flat-display (FD) technology
through its product line as widely as possible.
A 19-in. version of the monitor being reported
here was introduced at fall COMDEX for an
cstimated selling price of $999, and Sony's
Treg Tyler told Information Display that FD
technology will migrate into the corporate
monitor line by the end of 1999 (although per-
haps not with the 0.22-mm grille pitch). And
Sony will not be OEMing the FD technology.
(Sony has certainly made conventional Trini-
tron " monitors for the likes of Gateway and
IBM, but all FD monitors will carry the Sony
brand.)

FD technology is also available in the con-
sumer market. Sony’s WEGA FD TV
receivers have been available in Japan for
some time, and they are now available in the
U.S. in several sizes.

Currently, all FD production is in Japan,
but Sony San Diego will get its chance in the
future, said Tyler.

It is good to see a major CRT manufacturer
differentiating itself on the basis of technolog-
ical expertise that is used to make an
extremely attractive product. But Sony is not
alone in recognizing that a CRT maker must
innovate if it is to raise at least part of its
product line out of the sucking ooze of the
commodity swamp. CRT-based products are
getting interesting again - and not only
Sony’s.

- Ken Werner
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The World Leader in LCD Backlighting...

LCD Lighting, Inc. is your
best source to design and
manufacture miniature

and sub-miniature
fluorescent lamps o~
used as replacements k
or original equipment

for backlighting .
all types of LCD >
information displays.

Cold cathode lamps are
available in standard lengths and
diameters of 2.0mm to 10mm; hot
cathode lamps in 8mm to 20mm.

Our ability to manufacture
special multiple-bend complex
lamp shapes offers unique
advantages to our customers.

Most importantly, we will meet
your requirements and deliver
the solution. LCDLs phosphor

engineering can

fulfill your chromatic
requirements in standard,
tri-band, or custom blend.
Lamp design can incorporate
any environmental, electrical,
and dimming requirements.

We can also provide the wiring
harnesses, connectors, or heater
assemblies that accompany
many of our lamps.

S

Y Contact us today

~ with your lamp and
lamp sub-assembly needs.

LCD Li§htit, Inc.
~N- N

37 Robinson Blvd. » Orange, CT 06477
Ph: 203 795-1520 ¢ Fax: 203 795-2874
www.LCDL.com
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San Jose, Galifornia
San Jose Gonvention Center
May 16-21, 1999

Mark Your Calendar Now!

Ilmeu Insmumsms

The V.I.
ladel 875A
gives you

the picture!

- Programmed as you need from your p.c. using the
V.l. Image Master library.

- Stores up to 16 reference images - one pattern at 16
different rates, or 16 patterns at one rate, or any
combination in between.

+ Monochrome and RGB color video.
+ External synchronizing pulses.
- Small, light, portable.

2155 Bellbrook Avenue - Xenia, OH 45385-4043

Ph.:800-962-8905 - 937-376-4361 + Fax: 937-376-2802

E-mail: sales @videoinstruments.com
Visit our Web Site: www.videoinstruments.com
Visa + Mastercard - American Express
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Convention & Visitors Bureau

mmii Light Rail

Light Rail runs
every 10-15 minutes.
Call (408) 321-2300
for exact schedule.




sustaining members

Acer Display Technology
Ad-Vance Magnetics, Inc.
Arconium

Artesyn Solutions, Inc.

ATI Technologies

autronic - Melchers GmbH
BPS

Brewer Science, Inc.

Brimar Ltd.

Canon, Inc.

CELCO

Cherry Electrical Products
Chunghwa Picture Tubes, Ltd.
Clinton Electronics Corp.
Colorado MicroDisplay, Inc.
Corning Japan K.K.

Crystaloid LCDs

Display Inspection Systems
Display Laboratories
DisplaySearch

Displaytech, Inc.

DNP Denmark

Dolch Computer Systems

Earth Computer Technologies
ELDEC Corp.

Electronic Designs, Inc. |
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,
Hewlett-Packard Co.

Hitachi, Ltd.

Hoya Corporation USA

IBM

Imaging & Sensing 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 Display Systems

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

Micron Display Technology, Inc.
Microvision Corp.

Mitsubishi Electric Corp.
Mitsubishi Electronics America
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Motorola FPD Division

NEC Corp.

Nippon Seiki Co., Ltd.

OIS Optical Imaging Systems, Inc.

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 Lid.

Pix Electronics, Inc.

Planar America

Planar Standish, Inc.

Plasmaco, Inc.

Polar Vision, Inc.

Polytronix, Inc.

Q.C. Optics, Inc.

Quantum Data Inc.

RF Power Products

ROLIC Research Ltd.

Sarnoff Corp.

Schott Corp.

Semiconductor Systems, Inc.

Sharp Corp. - Japan

SI Diamond Technology, Inc.

Sony Corp. Research Center

Stanford Resources, Inc.

Supertex, Ine.

Symbol Technologies, Inc.

Syntronic Instruments, Inc.

Tamarack Scientific

TDK Corp.

TEAM Systems

Techneglas, Inc.

Teledyne Lighting & Display

Terapixel, Inc.

Thomas Electronics, Inc.

Three-Five Systems, Inc.

Toshiba America Electronic Corp.

Ultra Electronics Command &
Control Systems

ULVAC Technologies, Inc.

Unipac Optoelectronics Corp,

Universal Display Corp.

Ushio America, Inc.

Viratec Thin Films Inc.

Vishay-Dale Electronics, Inc.

Westaim Advanced Display
Technology

Westar Corp.

WinTron Technologies

XCITEK, Inc.

XMR, Inc.

BOC Coating Technology...................15
CyberTouch 31
ELDIM....
Ergotron .

H. L. Funk Consulting
H. W. Grossbohlin ..
LCD Lighting
Microvision...
NEC Technologies..

Optrex America
Polar Vision

Quantum Data .. 34,40

Sencore.............
Saciety for Information Display .
Team Systems..
TEKRA .
Three Five Systems
Topeon
Unigral

Video Instruments
ViewTEK
Westar ...
WinTron.

Business and Editorial Offices
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

Sales Office
Palisades Institute for Research
Services, Inc.
411 Lafayette Street, 2nd Floor
New York, NY 10003
Michele Klein, Director of Sales
212/460-8090 x211 Fax: 212/460-5460




" Three-Five Systems, Inc. is proud to introduce an off-the-shelf
display solution - the LCaD™ 1/4 VGA display. LCaD™, Liquid
Crystal Active Drive, is a passive matrix display which uses
customized drive circuitry to scan multiple lines of the display
simultaneously. The result is a display with a higher contrast
ratio, wider viewing angle, and a lower power requirement than
a display using conventional LCD drive techniques.
LCaD™ 1/4 VGA displays bring enhanced viewing capability

usually reserved for active matrix displays at a fraction of the
cost. The LCaD™ 1/4 VGA generates up to 16 shades of gray
and is also easy to interface. With serial and parallel capability

Europe * 44-1

Get Active

for command/data and all LCD rastering self-contained within
the LCaD ™ display, developing exciting content of both text and
graphics is just a few short programming steps

SYSTEMS, INC™

Three-Five

hreefive.com ema
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When you want precision and flexibility...

Westar's FPD Performance Measurement Systems,

B e

SR

v Tests and analyses displays up to 54" automatically!
v Stimulates any monitor, module, or cell assembly
~ v/ Performs standard and your custom tests,
mcludlng VESA, ISO, NIDL, SAE and others!

5

v Powerful ViewPoint™ software integrates all
sensors, motion control, analysis, and reporting
functions, including new e-mail and voice
features! It also includes the widest variety

of fully integrated display interfaces!

Call us for a demo CD and video or visit our website at http://www.westar.com/id.

USHQ: 1-314-298-8748 ext.286
Japan: KBK, Ltd. 03-3244-3795
Korea: Truco, Inc. 82-2-3487-1070~2
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