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INFOCOMM Isn’t about Display
Technology — but It Is

INFOCOMM, held this year in Anaheim, California,
June 15-17, is the major annual event of the Interna-
tional Communications Industries Association (ICIA)
— a trade association for audio-visual dealers. That
means that more than anything else INFOCOMM is a
projector show — although there is also plenty of
opportunity to see microphones, speakers, presenta-
tion monitors, multimedia control centers, matrix switches, scalers, distribution
amplifiers, and cabling. More than over 26,000 attendees came to see these
wares — 12% more than last year.

INFOCOMM is not overtly about display technology (although a tutorial sem-
inar on display markets and technologies was given by Dick Blaha, Joe Hallett,
and yours truly), but the show is very much about products that depend hugely
upon display technology for their effectiveness, appeal, and marketability. And
if your interest is in the technology, you can find people who are happy to talk to
you. (The major exhibitors, some of whom set up several large-venue projectors
in huge tent-like areas, need so many people to staff their booths that they even
grab people from their engineering divisions.) After a couple of days of talking
to owners of mom-and-pop audio-visual dealerships, at least some of those engi-
neers seemed desperate to talk technology to anyone who would listen.

And there was a lot to listen to and see concerning hoth technology and prod-
ucts — but I will try to stick to just a few aspects of the conference that struck me
as particularly interesting.

DMD Dominates the High End

Digital Light Processing” (DLP™) systems using Texas Instruments’ Digital
Micromirror Device™ (DMD"™) reflective microdisplay dominates in large-
venue very-high-brightness projectors from the likes of BARCO, Christie
Digital Systems (formerly Electrohome), Digital Projection (now owned by
Imax), Panasonic, and Sony. The impact of these 10,000-lumen-and-up projec-
tors is remarkable, but when cinematic or video sequences were viewed on them
for an extended period of time, two kinds of motion artifacts became clear.

The first was a break-up along diagonal edges when the image of the edge was
moving slowly or when the camera was panning horizontally across the diagonal
edge. The second was a kind of noise or granularity in evenly colored areas
such as sky, which was attributed by Bill Bleha of NEC (who is not in the DMD
camp, as you will see) to the DMD’s pulse-code-modulation approach to gener-
ating gray levels and colors.

Although these artifacts seem typical of the technology, they were not present
equally in the implementations of all manufacturers. Indeed, at least one of the
manufacturers listed above seems to have tamed these artifacts to a remarkable
degree. (Unfortunately, I can’t tell you which one because a subsequent hard-
ware mishap destroyed my PC-based viewing notes from the show. You have
my apologies. I'll do better next year.) For digital cinema, Universal Studios’
Jerry Pierce has said that black levels also need improving, but I guess my eye
isn’t educated enough to be bothered by that one, at least not under the condi-
tions present at INFOCOMM.

continued on page 32
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ASTRO VG-852

Do you engineer or evaluate high-end FPD'’s and/or
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a view from the hilltop

Contrary to Popular Opinion ...

by Aris Silzars

In a recent issue of Popular Science magazine, one of
the featured articles was a compendium of predictions
about what automobiles will be like in 25 years. A
futurist by the name of Amory Lovins from the
Rocky Mountain Institute made the prediction that
“Today’s auto industry will be toast by about 2020.”

He went on to say that “Cars in 2025 will be molded from advanced polymer
composites, they will be lighter by threefold, ultra-low drag yet more crash-
worthy, durable, reliable, recyclable, and spacious, with electric propulsion pow-
ered by direct hydrogen fuel cells.” Do you think Mr. Lovins is right in these
predictions, given the huge investment in existing factories, the extensive and
well-established supply chain, and the need to thoroughly test any new material
before committing it to a cost-sensitive product that must pass all kinds of safety
tests and government regulations? If you do, then perhaps you also believe in
the tooth fairy?

In the mid-eighties, there was much talk about the imminent arrival of the
paperless office. After all, with desktop computers evolving to provide all the
storage capability that anyone could reasonably need, why continue to clutter up
our offices with information on pieces of paper?

At about the same time, we also experienced the first wave of promotion for
tcleconferencing as a substitute for business travel. But what do airports look
like 15 years later — in the year 20007 Are they peaceful, nearly empty havens
serving only those pleasure-related travel needs that cannot easily be met
through the widespread use of teleconferencing? Did even one of the technol-
ogy-driven futurists envision (from their mid-eighties perspective) today’s real-
ity of airplanes flying filled to capacity, with people squeezed into exceedingly
small spaces, eating incredibly bad food, and frequently not even departing or
arriving at their intended times?

Maybe we can learn something by comparing these predictions to the actual
outcomes. Perhaps we should consider that just as television did not eliminate
movie theaters and movie theaters did not eliminate live theater, a new technol-
ogy will often create a result exactly opposite to what a cursory observation
might indicate. We all now know that instead of giving us a paperless office,
the computer gave us the power to create vast new quantities of paper. Now, as
we write, our word processors allow us to regenerate one or more pages with
each minor correction, and we often reprint the entire document with just one
thoughtless keystroke. In this context, let us consider what the Internet may be
facilitating.

We are communicating with each other more than ever before. We have con-
tinued our use of location-based telephones. We have increased our communi-
cations capability by adding wearable, location-independent telephones. Many
of us now have home fax machines. And the use of e-mail and the Internet have
added yet another channel by which we communicate. The Internet has proved
to be especially handy for international messages. The price can be low, or vir-
tually free in some parts of the world, and the messages can be sent without
regard to time differences. Language barriers are also easier to manage than via
telephone. If we have all this available to us, then why are we travelling more

continued on page 44
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DELIVERED YOUR WAY...
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SAMSUNG TFFLCD

Reflect on this. Behind every great image
is great technology. WiseView™ brings you
the superior technology inside many of
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For more information, visit us at
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& SOLOMON

5S501820/1,55D01850/1

SOLOMON Systech proudly presents to you a new series of

LCD driver / controller IC, highly integrated with all the advanced features,
the perfect match to your new design of mobile phones, telecommunication products,
smart handheld devices...etc, everything you want in this new age of millennium.

TAB

Part Number Resolution

5501820 128x64, Monochrome
SsD1821 128x80, Monachrome
SSD1850 128x64, 4 level gray scale
S5SD1851 128x80, 4 level gray scale

CoG

SOLOMON Systech Limited

SOLOMON GROUP

Matching visually - A Big Display is perfect to show
pop-up menu, calendar, appointments and notes,
while display in 4 level gray scale brings fun in
greeting page, games or watermark with company
logo or fancy cartoon characters.

COF

Matching electrically -
Power consumption is
as low as 0.36 mW
during display. High
speed communication
interface (max. 17MHzSI
or 6MHz PPI) and
universal command set
also perfectly matches requirement of the latest,
fast DSP or MPU protocol.

Matching mechanically - Minimum connection pins
can be as few as only 11 input pins and they are
available in gold bump die for both COG or COF
applications or in TAB package.

Check out details from our web, distributors or sales
representative now!

..m_,w,w.‘,,.d,p%

Features brief

= 128x64/80 Graphic Display with a lcon Line

= Mono ar Four Gray Levels for each display pixel

+ Programmable Multiplex ratio [16Mux-65/81Mux]

= Single Supply Operation, 1.8V-3.0V

« Low Current Sleep Mode(<1.0pA)

» On-Chip Voltage Generator / External Power Supply

« Software Selectable 2X / 3X / 4X / 5X /6X On-Chip
DC-DC Converter

* On-Chip Oscillator

» Software Selectable On-Chip Bias Dividers

» Programmable 1/4,1/5,1/6,1/7,1/8,1/9,1/10 and 1/11
bias ratio

» Maximum +15.0V LCD Driving Output Voltage

- Hardware pin selectable for 8-bit 6800-series Parallel
Interface, 8-bit B0BO-series Parallel Interface,
3-wire Serial Peripheral interface or 4-wire
Serial Peripheral Interface

= On-Chip 128x65/81 Graphic Display Data RAM

+ Re-mapping of Row and Column Drivers

= Vertical Scrolling

+ Display Offset Control

+ 64 Levels Internal Contrast Control

« External Contrast Control

* Maximum 17MHz SPI or 6 MHz PP operation

+ Selectable LCD Driving Voltage Temperature
Coefficients (B settings)

+ Available in Gold Bump Die and Standard TAB
(Tape Automated Bonding) Package

Units 1-9, 37th Floor, Tower 1, Millennium City, 388 Kwun Tong Road, Kwun Tong, Kowloon, Hong Kong.
Tel : (852) 2207 1111 - Fax : (852) 2267 0800 + E-mail : sales@solomon-systech.com

http://www.solomon-systech.com




Westar's FPD Performance Measurement
Systems give you something unique --
precision and flexibility. Westar's FPM

Systems provide photometric and colorimetric
measurements, real-time reporting of test
results, increased test and analysis
productivity, and performs standard tests as
well as your own custom tests.

Westar’s FPD Performance
Measurement System

» Tests displays up to 54" automatically.

» Tests for luminance, chrominance, contrast
& viewing angle performance...and more!

* Uses popular sensors, such as PR,
Minolta, and Topcon.

Performs VESA, TCO ‘99

and ISO 13406-2 tests!

Powerful ViewPoint™ software integrates
sensors, motion control, analysis, and
reporting functions. It also includes

a wide variety of fully integrated

display interfaces!

Video and CD

For more information on Westar's revolutionary new
systems, call today for our FREE video and CD.

Copynight © 2000 Westar Corporation
Trademarks are property of their respective owners  Patents Pending

USA:
Japan:
Korea:
Taiwan:
China:
Europe:

Flat Display L' CEEHUELE L

Products for better displays.™

Westar Corporation, 636-498-6004 ext.286
Kyokuto Boeki Kaisha, Ltd., 03-3244-3795

Truco, Inc., 02-3465-2004

Advanced Team Enterprise Co., Ltd., 02-27035466
Advanced Team Technology Service, 769-632-6399
Ginsbury Electronics, Ltd., +44 (0) 1634-298900

www.westar.com/fpm
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; fBright TFT-LCD’s throligh,innovation

Sunlight Readable Brightness M“[’
Improving the Brightness of TFT-LCD
Wide Viewing Angle of TFT-LCD
Increasing the Contrast Ratio of TFT-LCD
Technology Can Be Applied To Any TFT-LCD
Solution Ready, Low Lead Times
TFT-LCD Experts
Low Cost Solution

Y"ENGINEERED FOR EXGERIEENGC EY |
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Contact us now for all
your display requirements

Aydin Displays Limited
Intech House Wilbury Way Hitchin Herts SG4 0TW UK
Tel: +44 1462 458804 Fax: +44 1462 456761
Andy Chapman — Regional Sales Manager Europe or
Terry Chisholm — Regional Sales Manager UK
www.aydindisplays.com
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The Westar Microdisplay
Inspection System tests
microdisplays with
resolutions QVGA to beyond
UXGA, without changing
camera or optics!

For laboratory, production, or QA/QC
environments, the new Microdisplay
Inspection System makes fast and accurate
measurements using an integrated optical
assembly with computer-controlled zoom
and focus, spectrometer instrument,

and a CCD camera.

Perform standard tests, including:
* % reflectance

* contrast ratio

* uniformity

* pixel defects

* spectral response

e plus others!

Powerful MicroPoint™ Software has two
modes: Manual Control Interface for

rapid laboratory measurements, and an
Automated Test Sequencer for production.

Call today for more information!

Caopynght @ 2000 Westar Corporation
Trademarxs are property of their respective awners

USA:

Japan:
Korea:
Taiwan:
China:
Europe:

Microdisplay 15 31

Products for better displays.™

Westar Corporation, 636-498-6004 ext.286
Kyokuto Boeki Kaisha, Ltd., 03-3244-3795

Truco, Inc., 02-3465-2004

Advanced Team Enterprise Co., Ltd., 02-27035466
Advanced Team Technology Service, 769-632-6399
Ginsbury Electronics, Ltd., +44 (0) 1634-298900

www.westar.com/mdis
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LCD interfaces

Both Analog and Digital Interfaces
Suit Today’s LCD Applications

The company that championed analog interfaces for LCDs feels that
digital interfaces have developed to the point where they deserve a
place on the menu — but the customer still gets to choose.

by Robert Dunhouse

| L IQUID-CRYSTAL-DISPLAY (LCD)
panels of unprecedented resolution and color
capability have been brought to market by
LCD manufacturers to fill the demands cre-
ated by today’s video/multimedia explosion.
These panels require less physical space, gen-
erate less electromagnetic interference (EMI),
use less power, and are easier on the eyes than
previous generations of LCDs.

Manufacturers have used either analog or
digital interfacing technologies for LCD pan-
els, depending on the application’s require-
ments. Recent improvements in digital inter-
facing and panel design, combined with new
standardization efforts, have given momentum
to digital interfaces (Fig. 1). This article
examines the trade-offs between analog and |
digital interfaces for LCDs.
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The Analog Interface

Both analog and digital video sources have

been around for quite some time. Analog

video is common in desktop systems, while
digital prevails in the laptop world. The enor-
mous number of computers that currently i
have analog video outputs ensures that analog
interfacing support will be in demand for

years to come. But will the recent improve-

Robert Dunhouse is Engineering Manager at
NEC Electronics, 2880 Scott Blvd., Santa

Clara, CA 95052, telephone 408/588-6000, NEC Electronics
fax -6272, e-mail: Robert_Dunhouse @el.nec. Fig. 1: NEC’s 20.1-in. SXGA in-plane-switching AMLCD panel is now available with a choice
com. of an analog or a two-channel LVDS interface.
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Fig. 2: The analog LCD interface is simple, works for display resolutions from VGA to UXGA,
and can be implemented with only five wires (not including grounds) — red, green, blue, Hsync,

and Vsync.

ments in digital connectivity eventually spell
the end of analog? Not in cases where differ-
entiating between slight variances in gray
scale is vitally important. Applications that
malke critical demands on gray scale include
medical ultrasound and x-ray.

An interface using an analog LCD is able to
sample the variable RGB input voltages, hold
that sample, and then directly apply that sam-
ple to the driving transistor of each sub-pixel
in the display. Theoretically, this infinite pre-
cision in sampling RGB information results in
an infinite gray scale. Digital panels, con-
versely, must apply voltages based on digi-
tally addressed voltage steps, so the gray scale
reflects the number of bits in the digital inter-
face.

Analog interfaces also simplify the signal
delivery from the video controller to the LCD,
and are robust over fairly large cable lengths,
allowing the display to be located some dis-
tance from the video source. The analog
interface can be implemented with only five
wires (not including grounds) — red, green,
blue, horizontal sync (Hsync), and vertical
sync (Vsync) — or four wires using a sync-on-
green method (Fig. 2). This simple interface
works for a wide range of display resolutions,
from VGA to UXGA.

However, analog LCDs must receive red,
green, blue, Hsync, and Vsync information,
and then sample Hsync to regenerate a pixel

clock by using a phase-locked-loop (PLL) cir-
cuit on the LCD interface. This regenerated
pixel clock sets the timing used to sample,

hold, and apply color information to the panel.

Because higher resolutions require higher
rates of information throughput, today’s high-
resolution panels need more frequent and
accurate sampling. Any inaccuracies in the
color information or sampling points result in
poor video performance., Inaccurate color
information may be due to an impedance mis-
match that produces reflections or excessive
ringing on the RGB color lines. Sampling
inaccuracies can be caused by clock-jitter,
phase, frequency, and drift issues.

The setup of analog panels is slightly more
complex than for digital panels. The end user
must set an analog panel’s horizontal totals,
horizontal and vertical positions, and clock
phase adjustments based on the video-card
characteristics. In a digital interface, none of
these adjustments is necessary: The monitor
automatically centers and sizes the image on
the screen. This digital advantage is a small
one because the analog interface requires the
user to perform the adjustment procedure only
once, when the LCD monitor is first con-
nected to a video source.

Of course, all computer-based video starts
life as digital information. Current video
cards must convert digital video to analog and
—in the case of digital LCDs — the monitor

must convert the video back to digital form.
As with all conversions, these are less than
ideal. Because it preserves the original video
information and eliminates the need to con-
vert, a digital interface applied to a digital
LCD is attractive.

The Digital Interface

Recent technological improvements in the
areas of connectivity, color depth, and cost are
driving the industry to digital interfacing. In
the PC market, rising demand for lower-cost
higher-performance systems makes reductions
in circuitry and cost vitally important. Con-
verting inherently digital video signals to ana-
log form and then converting them back to
digital in an LCD monitor clearly costs more
than simply driving a digital signal to the
LCD.

As the price of LCD monitors has plum-
meted, coming closer to the buying range of
the average computer user, the portion of the
price tag attributable to the digital/analog/dig-
ital interface becomes a more important con-
sideration. To continue the push to the desk-
top market, LCDs must have an inexpensive
digital interface.

Previous generations of digital panels with
6 bits per color had a distinct disadvantage in
the number of total colors they could display
compared to analog. With the introduction of
8-bit-per-color digital drivers, the newest pan-
els can display up to 16.7 million colors, rival-
ing analog panels (see Table 1).

The Digital Connection

The primary goals of a digital LCD interface
are to minimize the number of conductors and
to lower the overall cost of the display sub-
system. But the number of conductors can be
problematic if a straightforward parallel inter-
face is used (Fig. 3). To support a 6-bit color
display, for example, an un-encoded interface
would have 22 signal lines before adding the
shielding and/or multiple grounds necessary
to ensure signal integrity and acceptable EMI

Table 1: Display Colors

Bits per Total Gray Number
Color Color Bits Scale of Colors

6 18 64 262,144

8 24 256 16,777,216
Anal_og 3 Analog  >256 16 Million +
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LCD interfaces
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Fig. 3: Ifadigital interface is implemented as a straightforward parallel interface, the number of
conductors becomes unwieldy. To support a 6-bit color display, an un-encoded interface would
have to have 22 signal lines — before adding the necessary shielding and/or multiple grounds.

Encoding the signals can simplify an other-
wise unwieldy interface. At the same time,
encoding complicates the interface issue
because it forces manufacturers to choose an
encoding scheme. Several companies and
organizations have proposed such schemes,
beginning with low-voltage differential sig-
naling (LVDS).

LVDS originally addressed closed environ-
ments such as laptop computers and industrial
equipment, where the manufacturer fully con-
trols the interface between the video source
and the LCD. LVDS reduces the interface to
just five signal pairs (Fig. 4). LVDS is ideal
for laptop computers because its low-voltage
operation minimizes power consumption and
EMI while enabling high-speed data transfers,
and its differential signaling minimizes the
effects of common-mode noise.

LVDS did not make a direct transition to
other display applications — notably desktop
monitors — for a number of reasons. To start
with, the two original competing LVDS
implementations from National Semiconduc-
tor and Texas Instruments were mutually
incompatible. But that wasn’t all. They were
optimized for closed environments where
video-source-to-display lengths are minimal,
and their limited bandwidth supported resolu-
tions only as high as XGA. This beginning
made it difficult for the industry to settle on
LVDS as a universal standard.
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The situation has been resolved (or further

| complicated, depending on whom one asks)

by the introduction of an alternative interface
technology, transition minimized differential
signaling (TMDS), developed by Silicon
Image, Inc. and marketed in the company’s
PanelLink™ products. TMDS is similar to
LVDS in that both technologies use small
voltage swings and differential signaling.

TMDS adds a proprietary protocol that per-
forms dc balancing and uses exclusive OR
(XOR) and exclusive NOR (XNOR) opera-
tions to reduce the number of HIGH/ LOW
and LOW/HIGH signal transitions.

TMDS requires fewer signal lines than
LVDS (Fig. 5). Further, TMDS offers higher
skew tolerance, clock-edge independence, and
easy scalability that supports a single inter-
face, from VGA to UXGA. TMDS enables
reliable data transmission over distances of
many meters using copper twisted-pair cable,
and the distance can be greatly extended using
fiber optics. Genesis Microchip has success-
fully tested its receiver/scalar chip using 10-m
video cables.

Since TMDS gained momentum, National
Semiconductor and Texas Instruments have
offered an LVDS implementation called
OpenLDI for desktop monitors. Other digital
interfaces have also been proposed and imple-
mented, including the Gigabit Video Interface
(GVIF) from Sony.

Standardization Helps

At this point, TMDS has a crucial advantage:
standardization by several groups. First was
the Plug and Display (P&D) group of the
Video Electronics Standards Association
(VESA). Two industry groups have also
endorsed the use of TMDS: the Digital Flat
Panel (DFP) group led by Compagq and the
Digital Display Working Group (DDWG) led

Low Voltage Differential Signals: 4-10 data pairs (depending on chips used)
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Fig. 4: The LVDS interface, originally developed for laptop computers and other closed envi-
ronments, implements a digital interface with just five signal pairs.
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Fig. 5: The TMDS interface — now standardized as the Digital Visual Interface (DVI) — requires fewer signal lines than LVDS, supports higher
screen resolutions up to UXGA, and enables reliable data transmission on simple twisted-pair cable over longer distances than does LVDS.

by Intel, Compagq, Fujitsu, Hewlett-Packard,
IBM, NEC, und Silicon Image. The DDWG’s
entry is called the Digital Visual Interface
(DVI). The details of these interfaces differ,
notably in their connector configurations and
whether scaling is done by the monitor or the
video card. However, the common reliance
on TMDS allows these variants to interoperate
in most cases by the use of adapters.

Signs currently point to the wide adoption
of DVI as the digital interface of choice for
flat-panel displays. Dell offers DVI-equipped
flat-panel monitors and systems whose inte-
grated video subsystems have a DVI port,
although the subsystems also have a legacy
RGB analog interface for safety’s sake. Ina
significant turn, TI has embraced DVI with a
line of interface chips.

Another interesting development for DVI is
Intel’s High-Bandwidth Digital Content Pro-
tection (HDCP) scheme. HDCP addresses a
problem that affects any digital interface
between the video source and the display: an
unprotected interface allows pirates to siphon
off the video stream (from a DVD, for exam-
ple). To protect DVI outputs from being
copied, HDCP provides encryption and
authentication to verify that a display device
is licensed to receive protected content. The
scheme is designed to preserve image quality
and operate transparently for users. With this
protection, DVI is being considered as an

interface for TV set-top boxes, digital satellite
receivers, und HDTYV displays, as well as PCs.
The interface’s initial ability to support

| 4.9-Gbit/sec video streams makes it more than |

adequate for HDTV, and DVI's 9.9-Gbit/sec
double-link version offers plenty of band-
width headroom. (The DVI specification is
available at www.ddwg.org.)

Supporting Different Applications

Like most flat-panel-display manufacturers,
NEC (the author’s employer) will support any
interface that the market chooses. NEC is in
the unique position of being the only LCD
vendor to make both analog and digital dis-
plays. This provides us with a unique point of
view, and from this point of view it is clear
that different applications require different
interfaces. All that being said, NEC sees DVI
as an excellent solution for many applications
and will support the interface.

One way to accommodate differing require-
ments is to use an approach in which the LCD
has a “native” LVDS interface that directly
supports applications with closed environ-
ments. For open environments that require an
interface such as DVI, an inexpensive scalar
receiver/transmitter board could easily handle
the necessary translations.

No matter what the application, the outlook
is for increased use of digital interfaces.
These interfaces will help simplify system

design and take full advantage of the high
image quality offered by AMLCDs and other
high-resolution flat-panel displays. |l

8th Color Imaging

| Conference: Color Science,
| Engineering, Systems &
Applications

SCOTTSDALE, ARIZONA
NOVEMBER 7-10, 2000

« An international multidisciplinary forum
for dialogue on:
| _=Creation and capture of Color Images

— Color Image reproduction and

interchange
— Co-sponsored with IS&T
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Photo Research is proud to introduce the PR-9000, the
total solution for Display Inspection.

» Electro-Optical performance of Flat Panel Displays
(FPDs or CRTs)

* Luminance, Contrast, Ambient Contrast,
Chromaticity, and Viewing Angle Performance

 Programmable Automated Test Sequences

* Industry-Standard Photometers and
Spectroradiometers

* Open software and hardware architecture

The Photo Research PR-9000 is a completely auto-
mated Flat Panel Display (FPD) Inspection System that
offers a fast and reliable solution for FPD manufacturers
and their customers to solve brightness and color
quality problems.

The PR-9000 completely characterizes an FPD over its
entire viewing envelope by performing accurate mea-
surements of luminance, contract and chromaticity.

The standard PR-9000 features a goniometer that uses
an optical “breadboard” design. This ensures maximum
flexibility in setting up the PR-9000 for almost any
display with minimal effort.

The display under test (DUT) can also be custom
designed to meet the needs of low volume quality

every angle.

control or high volume 100% manufacturing inspec-
tion. The standard fixturing will accommodate a wide
variety of FPD and CRT monitors. This feature makes it
attractive for R&D and production environments where
repeatable and reliable results are a necessity.

The PR-9000 also features industry-standard instru-
ments to capture and analyze the characteristics of your
displays as required by today’s demanding ergonomic
standards.

The system Software is designed with the concept of an
open architecture in mind. Using Labview® as the
elements to drive the motion, instruments and DUTs
permits us to accommodate most applications and
requirements with minimal effort.

Photo Research has brought to light its 55 year knowl-
edge and reputation to solve your development and
manufacturing problems.

Contact us today for more details.

PHOTO RESEARCH.nc.

Phone: 818-341-5151 B FAX: 818-341-7070
http://www.photoresearch.com
e-mail: sales @photoresearch.com
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Stuck in a tight space? LCDL Thin-Profile Lamps are for you...

M Thinner Assemblies — LCDL'’s unique smaller diameter serpentine Cross Section of LCDL
lamps can reduce sub-assemblies to less than 10mm (0.40") thick. Thin Lamp Assembly

B Simply Better — LCDL Thin-Profile Lamp assemblies
feature reduced power consumption and superior thermal
performance all in a simple, lower weight, more durable unit.

B Easy Dimmability — LCDL tubular technology offers
lower ignition and operating voltage.

B Wider Performance — LCDL can engineer in
special environmental or electrical requirements.

Diffuser

M Color — LCDL custom phosphor engineering
delivers consistently precise color temperature,
CRI index, and brightness (Im/watt) in every lamp.

M Experience — LCDL is a recognized by world industries
as a leader in fluorescent lamp design and manufacture
for backlighting and special task illumination.

M Made in U.S.A. — LCDL delivers superior quality,
faster, no matter what quantity the order.

M www.LCDL.com — Visit our web site
for the complete story about LCDL.

...[hat’s what we ma
LCD Lighting, Inc.
-

37 Robinson Blvd. * Orange, CT 06477
203 795-1520 » Fax: 203 795-2874
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Kristel Corporation
Industrial and OEM LCD Monitors

10.4" to 18" Models

Enclosed

M Resolutions from 640 x 480 to 1280 x 1024 M Analog interface card with
M Sunlight readable custom designs expansion compression
B CCFL inverters B TFT, CSTN

' D{gﬁﬁ‘ﬁ%ﬁ@ﬂ 555 S. Kirk Road, St. Charles, IL 60174 e-mail: sales @kristel.com
‘ . (630) 443-1290 phone (630) 443-1390 fax
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Replacing the Color Wheel

An electrically switchable color filter provides a solid-state
alternative to the rotating color wheel for microdisplay-based
color-sequential projection applications.

by Ron Smith and Milan Popovich

MICRODISPLAY-BASED rear-

projection displays are expected to challenge
CRTs in the next few years. Apart from
reductions in device costs and continuing
improvement in performance, the success of
microdisplays will be predicated on advances
in enabling technologies, including lamps,
electronics, and optics.

The two leading projection-display archi-
tectures are three-chip and color-sequential
one-chip. Three-chip projection engines
avoid the need for color-sequential illumina-
tion, and the relatively low cost of CMOS
backplane technology may enable affordable
three-chip solutions. Higher throughput is the
key benefit, but the process of splitting the
lamp output into three primary colors, direct-
ing each color to an imager, and then recom-
bining the three bands into a single beam for
projection is inevitably complex and expen-
sive, requiring precision mechanical struc-
tures.

Single-Chip Solutions
In contrast, one-chip color-sequential projec-
tion engines are simpler and cheaper to imple-

Ron Smith is Director, Microdisplay Photon-
ics, at DigiLens Inc., 306 Potrero Ave., Sun-
nyvale, CA 94086, telephone 408/737-1100,
ext. 240, fax 408/737-1190, e-mail: ron.smith
@digilens.com. Milan Popovich is Vice
President, Intellectual Property, and Chief
Scientific Officer for DigiLens, Ltd., Syston,
Leicester, U.K; telephone +44-116-264-1030,
Sfax +44-116-285-5297, e-mail: milan.
popovich@digilens.com.
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ment. While they have inherently less lumi-
nous throughput efficiency than a three-chip
engine, it is likely that future advances in arc
lamps, display optics, and microdisplays will
enable one-chip projection engines with suffi-
cient throughput for a variety of projection
applications.

Current microdisplays are broadly divided
into micro-electromechanical (MEM) and
liquid-crystal-on-silicon (LCoS) devices.
The most successful implementation of
MEMs is the Texas Instruments Digital
Micromirror Device™ (DMD™), which bene-
fits from many years of development and is
currently the only commercially available
microdisplay that switches fast enough for
color-sequential operation. The DMD has
secured a strong position in the front-projec-

tion market by delivering high throughput,
but cost, yield, and scalability to higher reso-
lutions continue to be major issues. LCoS
promises higher resolution and low cost.
The leading LCoS devices are twisted-

| nematic (TN) and ferroelectric liquid-crystal

(FLC) devices. Transmissive and reflective
TN devices are available, with the latter offer-
ing an improvement in efficiency over trans-
missive TN at higher resolutions. Throughput
may benefit from recent developments in
polarization conversion. The slow-switching

| characteristics of TN displays make them par-

ticularly susceptible to color motion artifacts.

| In contrast, FLC displays offer much faster

switching speeds, which make them more
compatible with color-sequential single-chip
systems.

Fig. 1: An ASIF is a stack of three electrically switched Bragg gratings (ESBGs), each of which
is designed to produce red, green, or blue light at the desired diffraction angle.
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Fig. 2: This demonstrator was created by removing the color wheel from an InFocus 435Z
front projector and replacing the fold mirror with a custom-fabricated ASIF.

Filtering Light for Color-Sequential
Systems

In a single-chip projection engine, the white
light from a lamp must be temporally sepa-
rated into red, green, and blue spectral bands
to create a full-color image from the micro-
display. This is ordinarily achieved using a
rotating mechanical color wheel. But as
designers continue to grapple with the prob-
lems of eliminating noise and improving per-

formance, the ubiquitous color wheel will face

competition from solid-state solutions.
ColorSwitch™ liquid-crystal switching
technology developed by ColorLink offers a
possible solid-state replacement for color
wheels. And at Digilens, we are bringing a
new photonic technology to market: a cus-
tomizable white-light color-sequential filter
system called an application-specific inte-
grated filter (ASIF™). The ASIF is a solid-
state alternative to the color wheel for unpo-
larized MEMs and polarized LCoS microdis-
play-based display systems such as business
projectors, HDTVs, and computer monitors.

ASIF Technology

| The Digilens ASIF makes use of a new elec-

trically switchable Bragg grating (ESBG)
technology which merges a proprietary holo-
graphic polymer-dispersed liquid-crystal
(H-PDLC) material with a unique manufactur-
ing process. ESBGs differ from conventional
holographic optical elements in one key
respect — their refractive-index modulation,
and therefore their diffraction efficiency, can
be varied as a function of applied electric
field.

An ASIF is essentially a stack of three
ESBGs, each of which is designed to reflect
red, green, or blue light at the desired diffrac-
tion angle (Fig. 1). But when a voltage is
applied to one of these gratings, its grating
structure is effectively erased and light passes
through it without being diffracted. By
rapidly switching between the layers in syn-
chronization with the display chip, the
sequential red, green, and blue illumination
allows the microdisplay to generate a high-
definition full-color image.

Each ESBG is sandwiched between flat
optical glass or plastic substrates, with ITO
electrode coatings applied to the inside sur-
faces of each plate. To prove the concept, a
demonstrator was created by removing the
color wheel from an InFocus 435Z front pro-

| jector and replacing the fold mirror with a

custom-fabricated ASIF (Fig. 2).

The process of recording an ESBG begins
with a homogeneous mix of a monomer,
photoactive initiators, and liquid crystal sand-
wiched between two transparent ITO-coated
substrates, all of which is exposed to intersect-
ing laser beams that produce an interference
pattern (Fig. 3). Photopolymerization is initi-
ated in the areas of high light intensity, and
monomers begin linking with one another to
form polymer chains. Monomers diffuse into
these bright regions to link up with the rapidly
forming polymer chains.

Simultaneously, the LC, which will only
mix with monomer, diffuses to the lower-

| intensity areas, which saturate and precipitate

droplets that grow in size as the diffusion pro-
cess continues. When the diffusion process
has reached an appropriate stage, the H-PDLC
is flooded with uniform laser light to com-
pletely surround the LC droplets with poly-
mer, resulting in a solid hologram layer. No
further processing is required.

Because the diameters of the LC droplets
are considerably less than the wavelength of
light, the “clouds” of droplets in the incoming
light appear as a homogenous region with an
average index of refraction slightly higher
than that of the interspersed polymer regions.
Controlling the dynamic balance of the rates
of diffusion and the rates of polymerization is
the key to higher modulations, and hence
higher efficiency. The resulting ESBG
exhibits very high diffraction efficiencies.
When an electric field is applied via the ITO
electrodes, the natural orientation of the LC
molecules is changed, which causes the
refractive-index modulation of the fringes —
and hence the diffraction efficiency — to
reduce with increasing voltage. This effec-
tively erases the hologram.

Color-Sequential Filter Technologies
Color Wheels. Color wheels enjoy an
established market. Their high throughput has
so far enabled them to evade challenges from
competing solid-state technologies. Balzers
and OCLI are the principal suppliers of color

| wheels for single-chip projection-display
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Fig. 3: An ESBG is fabricated by exposing a homogeneous mix of monomer, photoactive initiators, and liquid crystal to intersecting laser beams

that produce an interference pattern.

engines, offering a range of components cus-
tomized for different diameters, segment
arrangements (such as RGB and RGBW),
number of segments, efc.

However, color wheels have several impor-
tant limitations: they are noisy, bulky, require
complex control electronics, and are not
reconfigurable. Achieving high frame rates is
difficult. In rear-projection displays or video
front projectors, the time required for the tran-
sition regions between the color wheel’s seg-
ments to pass over the microdisplay’s active
region — typically 4% of the frame time, or
660 psec for a 60-Hz system — must be con-
sidered as down time in terms of illumination.
This additional loss of light during color tran-
sition periods can be as high as 16% of the
available light. To minimize transition time,
the light beam needs to be focused down to a
small spot on the wheel, which requires more
complex illumination optics.

ColorSwitch™. The ColorSwitch™ LC
switching technology developed by ColorLink
offers a possible solid-state replacement for
color wheels. A ColorSwitch™ is a transmis-
sive device consisting of a stack of switchable
complementary color retarders sandwiched
between linear polarizers.

This patented technology offers the advan-
tages of solid-state devices. It is silent, allows
independent electronic control of RGB trans-
mission levels, and allows additive and sub-
tractive primary outputs (as well as black and
white), and programmable color sequencing.
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| cantly enhanced in low-brightness scenes by

Claimed turn-on times of 0.25-0.60 msec are
probably adequate for many applications, but

' may not be fast enough to eliminate color

break-up without a significant sacrificc in
throughput efficiency. The ColorSwitch™ is
incompatible with MEMs-based systems
because it requires linearly polarized light.

ASIF™. The ASIF™ also has significant
advantages over color wheels. ASIFs are
quiet and reliable, and they do not require the
complex control electronics needed by color
wheels. As a result, the cost of systems with
an ASIF is very likely to be less expensive
than color-wheel systems. ASIFs also offer
very good contrast and black level, help avoid
color break-up, and provide an opportunity to
adjust dynamic color balance.

Black level and contrast can be signifi-

dynamically adjusting the ASIF throughput
level — its diffraction efficiency — in response
to the changing peak brightness of the scene
being displayed. And by taking advantage of
the ability to adjust dynamic color balance,
users can trade-off color gamut against bright-
ness. Automatic adjustment of ASIFs can
compensate for the changing color of an aging
lamp, thereby extending the usable life of the
display product.

Unlike a color wheel, an ASIF does not
require a focused beam spot. This simplifies
the illumination optics and permits more effi-
cient RGB separation. ASIFs offer the projec-
tion-engine designer additional options. For

| example, an ASIF can have lens-like charac-

teristics, and can therefore form part of a col-
limation system or can converge light onto the
display panel. ASIFs can also switch much
faster than the transition times required for
color wheels. In an RGBW system, assuming
50-psec switching, the average “on time” duty
cycle for each quadrant is increased from 21
to 24.7%, or by 18% in terms of overall
throughput.

The continuing trend towards ultraportable
front projectors is likely to emphasize the
weight and volume difficulties of the color
wheel. The obvious approaches for reducing

color-wheel weight and size, or improving

performance, produce their own problems.
Reducing the wheel’s size makes the duty-
cycle problem worse. Spinning the color
wheel faster or adding more color segments
helps reduce color break-up, but these
approaches are hindered by such problems as
increased noise, greater control complexity,
increased centripetal force of the spinning
wheel, and higher duty-cycle losses due to the
greater number of color-wheel transitions.
The fast switching speed in the ASIF permits
the elimination of color break-up without the
color wheel’s problems.

ASIFs exist in two varieties: (1) standard
switching, used with randomly polarized light,
which is suitable for MEMs-based applica-
tions, and (2) alternative switching, used with
linearly polarized light, which is appropriate
for LCoS-based systems.
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Fig. 4: Optical throughput is an issue for ASIFs,

but a materials-development program aimed

at improving refractive-index modulation and reducing scatter should yield device throughputs
Jor R, G, and B in the production ASIF, shown above, that would permit system throughputs

approaching those of color-wheel-based systems.

Spectral Matters
An ASIF can be configured to give high
diffraction efficiency over the broad band- ‘
widths required for illumination filters. When
it is necessary to reduce the spectral band-
width, the properties of reflection Bragg holo-
grams allow the device designer to construct
filters with very narrow bandwidth and high
efficiency. For this reason, reflective ASIFs
are able to provide large color gamuts. A typ-
ical reflection ASIF based on five separate
ESBG layers can provide a gamut exceeding
SMPTE-C because the gamut is derived from
the switchable combination of narrow-band
filters matched to a specific lamp spectrum.
However, as with any filtering system, gamut
needs to be weighed against throughput.
Throughput is an issue for ASIFs, but trans-
mission losses resulting from the mismatch
between the refractive indices of the switching
electrode and ESBG can be reduced signifi-
cantly by means of antireflection coatings.
Scatter arising from Bragg diffraction ineffi-
ciencies and material non-uniformities is
effectively eliminated when an ASIF layer is
switched to its transparent mode. Other con-
tributions to scatter and absorption will arise
from surface imperfections, polymerization |
residues, and contaminants, which can be |

controlled by improved coatings and materials |
processing.

Digilens is focusing its materials-develop-
ment program on improving refractive-index

' modulation and reducing scatter, and we are

on schedule for delivering improved materials
that will yield sufficiently high throughput
efficiency for most projection applications.
Based on these improvements, we anticipate
device throughputs for R, G, and B in the
production ASTF that should enable system
throughputs approaching those of color-
wheel-based projection displays (Fig. 4).

Looking Forward

The rear- and front-projection display markets
will be split between three- and single-chip
microdisplay systems, with brightness and
strong color gamut becoming key technical
criteria. Particularly in the higher-resolution
HDTYV segments of the market, where micro-
display prices are higher, manufacturers are
likely to look for novel single- and dual-chip

. solutions to reduce costs. We at DigiLens

believe our ESBG technology is well suited to
these systems. We have working demonstra-
tions of the technology, and components are
being developed for some of the world’s lead-
ing projection-display manufacturers. |l
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Computex Taipei 2000

Fujitsu’s new 23-in. AMLCD appeared in three monitors
at Taiwan’s premier IT show — an essential stop for
many members of the global computer industry.

by Bryan Norris

’I:}E exhibition of pre-production 23-in.

AMLCD monitors by AmTRAN, neovo, and
ViewSonic was only one of the things that
made the 20th Taipei International Computer
Show (Computex Taipei) a happy event. The
business atmosphere at the show, held June
5-9, 2000 in Taipei, Taiwan, was relaxed and
positive — a far cry from the tense mood dur-
ing the general-election period in May, when
China’s reaction to the newly elected govern-
ment’s initially confrontational stance on inde-
pendence remained uncertain. But both sets
of leaders know that the best interests of their
people lie in peaceful co-existence since their
industrial success is so inextricably linked.
The monitor industry is a perfect example
of this symbiotic relationship. Taiwanese
companies now produce nearly 60% of the
world’s monitors, but three-quarters of these
are manufactured at offshore plants, primarily
in mainland China, said Victor Tsan, Director |
of Taiwan's Market Intelligence Center
(MIC), during his opening-day address at the
international press conference. Tsan com- ‘
mented that Taiwan is the world’s third-
largest IT supplier, with an output valued at
US$46 billion in 1999. This represents a
growth of 18.4% over 1998, well above the
14.6% which had been predicted.

Essex Monitor Co. (ProView), CTX, and
MAG each had its own fairly substantial
stand, even though these three companies are
now part of the same “team.”

Elsewhere, the recently opened Exhibition
Hall 2 mostly housed PC assemblers and
motherboard makers, although there were a
few exhibitors with LCD monitors, namely,
Multiventure Technologies (Altima), Twin-
head, and local PC maker Quanta Computer
Inc., which seems to have adopted the brand

So Computex Taipei, the country’s premier
IT show, is an unmissable event for many in
the industry. Indeed, the 20th Computex
Taipei attracted a record number of exhibitors ‘
— 1030 compared to 912 last year — and a
record 31,932 visitors. The show’s organiz-
| ers, the China External Trade Development
Council (CETRA) and the Taipei Computer
Association (TCA), were particularly pleased
that the number of overseas attendees had
grown appreciably. The main increase came
from Asian “buyers” (up 38% from last year) name Q-lity. Although this new hall was onl
who numbered 14,282 (including 6241 from one block away from the TWTC, the hot and
Japan, 2202 from Korea, and 2142 from Hong | humid weather meant visitors gratefully
Kong); and from the North American contin- hopped on the frequent shuttle buses to get
gent, up 16% from 1999 at 4235. there and back.

Of this year’s 1030 exhibitors, 44 Tai- Once again, some of the more prominent
wanese companies were listed in the show monitor suppliers were occupying large roon
catalogue as supplying color CRT monitors in the Taipei International Convention Cente
(compared with 47 last year), while 73 com- (TICC), across the road from the TWTC. Th
panies offered some kind of product incorpo- companies promoting monitors here were
rating an LCD panel (compared with 69 last Compal, Mitac, ProView, Tatung, TECO, an
year). Ten suppliers were still promoting Top Victory (AOC). This year, the PC assen
monochrome models, seven were showing bler Clevo was not showing any LCD moni-
plasma screens, and four had electrolumines- tors, although it was demonstrating an interes
cent displays. ing developmental LCD PC. A number of
other monitor companies were also found in
suites at the nearby Grand Hyatt Hotel —
notably AmTRAN and Lite-On — and TopVisic
and newcomer Ray Systems Technologies
showing their extensive ranges of LCD model

Where to Go and Whom to See
Most of the monitor exhibitors were housed in
the main exhibition hall of the Taiwan World

‘ Trade Center (TWTC), where the “Display

Bryan Norris is co-founder of Bryan Norris

Associates, Consultants to the Displays Indus-
try, 7 Biddenham Turn, Bedford MK40 4AT,
U.K.; telephone +44-(0)-1234-26-7988, fax
+44-(0)-1234-26-2345, e-mail: bnorris@
kbnet.co.uk. Mr. Norris is a contributing edi-
tor to Information Display.
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Area” was in Section D (Fig. 1). Companies
such as ADI, Anbonn, Action (Axion), BFG
(Sky Wide), Bridge, Channel (CEM), ETC
(Fair Electric), KFC (Smile), Operlence
(Cheer), Royal, TVM, and Vicam (Video-
Com) could be found here. Surprisingly,

0362-0972/00/1610-024$1.00 + .00 © SID 2000

Another monitor supplier new to the show
was Homlan, which was showing an impres-
sive range of 15-21-in. Viewtec-branded CR
monitors as well as 13.3- and 15.1-in. LCD
models. The company is apparently looking
for distributors in Europe. And another new

R R R R R R R R RRRRBRBBBRBRRBRRRBRBRBRERERRRRRRREEEERR=E™™™W



monitor name (if not supplier) appeared at the
show. The large-screen (28-32-in.) manufac-
turer Fan Shaing, whose monitors were
branded Fancy last year, was now using the

name Monix — only an x away from Max-
data’s Monxx!

But with all the interest surrounding the
new faces, did anyone notice the absence of

D
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Fig. 1: Most of the monitor exhibitors at Computex Taipei 2000 were housed in Section D of
the Taiwan World Trade Center’s main exhibition hall.

| old ones? Shamrock was missing, for one.

Its production facilities had been taken over
during the year by Great Sun Technology

(Sun), along with those of GVC. Although

Sun-branded monitors do appear in Holland
and Germany, the company is geared more
towards making OEM models, notably for
NEC in Taiwan. Displays from Sun were
viewed through a giant bezel on the front of
its stand (Fig. 2).

CRTs Continue Down the Flat Road
Unsurprisingly, the suppliers of CRT monitors
were concentrating on showing their larger
products, mainly 17- and 19-in. models. Even
companies who have traditionally specialized
in small-screen models, such as TVM, now
offer 17- and 19-in. products, and tend to
show off only their new, larger displays.

And of course most of the limelight went to
the “flat” 17-and 19-in. CRT monitors. Tai-
wanese manufacturers were offering a variety
of models using Mitsubishi’s Natural Flat
(NF) DiamondTron™, Sony’s FD Trinitron®,
LG’s Flatron™, and Samsung’s Dynaflat™
tubes. Given that this was the first Computex
at which models using Samsung’s Dynaflat
(and LG’s Flatron) tube were shown, the num-
ber to be found was impressive. At least 13
models with Dynaflat tubes could be found
among the branded suppliers alone, including
these previously unseen models: a 17-in.
model from Acer, two 17-in. and two 19-in.
models from both AOC and CTX, and 17-
and 19-in. models from both ProView and
Tatung. Also using the Dynaflat tube were
17-in. monitors from Bridge and Operlence,
and 17- and 19-in. monitors from Sampo
(which had already been previewed at
CeBIT).

In the branded sector, NF monitors were on
offer from Acer [a 17-in. (see Fig. 3) and a
19-in.], Lite-On (17-in.), and ViewSonic (two
17-in., three 19-in. — one of them new — and a
22-in.). FD Trinitron models were seen from
ADI (one 15-in., two 17-in., and one 19-in.),
CTX (one 15-in., two 17-in., one 19-in., and
one 21-in.), and MAG (one 15-in., three 17-in.

| —one of them new — and a 19-in.). And

Malaysian Likem was showing a 17-in. moni-
tor with LG’s Flatron tube.

Apart from the goodly array of “flat” mod-
els, the only other CRT product that stood
out, literally, appeared on the Bridge stand.
Undeterred by the fact that sales of its multi-
colored-case 17-in. CRT monitors (no longer
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Great Sun Technology

Fig. 2: Great Sun Technology, which makes OEM monitors for companies such as NEC Tai-
wan, grew even bigger in the year since Computex Taipei 1999 by taking over the production

facilities of Shamrock and GVC.

called “iMonitor”) had apparently not been
too encouraging over the year, the company
still seems keen to expand its reputation for
innovation. Its main attraction was a 3-D
monitor with accompanying spectacles to
view fairies in 3-D. This unit was on the cor-
ner of the stand, facing out to catch the eyes
of passers-by and it certainly managed to grab
attention.

It’s a Buyers’ Market
But, in general, Computex Taipei is a not a
show that looks teo far into the future. Most
of the exhibitors are more concerned with the
nitty-gritty business of selling — spending time
playing host to their existing buyers and
courting new ones. In fact, quite a large num-
ber of the monitor suppliers concentrate on
selling OEM monitors to others in the business.
Taiwan’s MIC reported that 79.6% of the
14.3 million CRT and LCD monitors made in
Q1 '00 were OEM models, up from 65.4% (of
13.8 million) in the same quarter of 1999. So
a host of names known primarily for their
OEM monitors was taking advantage of Com-
putex Taipei as a selling forum, including
AmTRAN, Channel, Compal, Sun, Jean,
KFC, Lite-On, ProView, Royal, TECO, and
TopVision.
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AmTRAN is a supplier of high-specifica-
tion displays to a number of European moni-
tor suppliers including Formac, Video 7/
Macrotron, and ViewSonic. In its usual suite
at the Grand Hyatt Hotel, the company
demonstrated its current and forthcoming
products. AmTRAN’s new range of CRT
monitors includes three 17-in., one 19-in.,
and two 21-in. models using Mitsubishi’s
NF Diamondtron tubes, and one 30-70-kHz
17-in. model employs Samsung’s Dynaflat
tube. Using a variety of panels from various
suppliers, AMTRAN provides an LCD line-up

| that includes a 12.1-in., two 14.1-in., three

15.0-in., one 15.1-in., and two 18.1-in, mod-
els. And the company did include one “next-
generation” product in its suite: the AX231, a
23.1-in. model (with a Fujitsu panel).
Compal enjoys a close relationship with a
number of major PC houses including Dell,
Fujitsu-Siemens, and H-P. At the show, the
company was going for an all-flat CRT range,
using NF Diamondtron tubes from Mitsubishi,
Dynaflat tubes from Samsung, and the new
Hitachi 21-in. tube in models assembled in
China for Hitachi itself and other OEMs.
Jean became the fifth-largest Taiwanese
monitor maker in 1999, having made 3.5 mil-
lion monitors and achieving a turnover of

US$560 million. By producing over 6 million
units in 2000 and 9 million in 2001, the com-
pany aims to be Number 3! With backup ser-

vice centers in Holland and the U.K., 27% of ‘N
Jean’s sales are to Europe (and 65% to the !
U.S.A.). Production of 14-in. models is being &

phased out in order to concentrate on 15-, 17-,
and 19-in. CRTs, as well as LCD monitors.
This production profile better fits the needs of
clients such as Compaq, Gateway, and H-P.
On its stand, Jean was demonstrating two 17-
in. Internet-ready monitors.

One supplier whose success at selling made
news during the show was Lite-On, which
won a contract to supply Gateway with
100,000 17-in.-and-over monitors per month
starting in June. (Gateway also sources from
LG and MAG.) Lite-On concentrates on sup-
plying the OEM market, although there is
some talk about the company’s promoting its
own brand in Europe. The new range of dis-
plays shown in Lite-On’s suite included a
30-70-kHz 17-in. NF monitor and two 15-in.
LCD models.

Royal (Information Electronics Co.),
which already claims to be the Number 1
CRT-monitor seller in China, has an impres-
sive client list in both America and Europe,
which take 40% and 45%, respectively, of the
company’s output. Royal is especially strong
in Germany, where its customers have
included Actebis, Karstadt, Lion, Maxdata,
Media Markt, and Vobis. At Computex, the
company was promoting its latest 17-, 19-,
and 21-in, CRT monitors, along with three
LCD models — two 15-in. units (one using an
Hitachi panel and one using an LG panel) and
an 18-in. (with an LG panel). New 17- and

| 19-in. CDT models employ LG’s Flatron

tubes.
TECO is a company with German clients
similar to Royal’s. It is actually one of Tai-
wan's largest IT companies, making a range
of products from industrial motors to elec-
tronic components, including feedback trans-
formers, yokes, and cathode-ray tubes. The i
company doubled its production of monitors l
in from 1998 to 1999, producing 1.3 million |
units. At the show, TECO introduced its ]
new Pure Flat Genisys line, which features
30-95-kHz 17- and 19-in. models.
Top Victory (AOC) is continually ramping
up its monitor production in China to the ben-
efit of its AOC-branded models, but more
especially to the advantage of its OEM clients.
Overall sales in Europe alone are pushing




towards one million units a quarter, and pro-
duction is scheduled to reach one million
pieccs a month for the second half of 2000!

LCD Suppliers Look for Local Panels
The:e were over 40 exhibitors at the show
with LCD desktop-monitor displays (while
many others were demonstrating LCD units
desizned for non-standalone-monitor applica-
tions such as LCD PCs and point-of-sale and
industrial terminals). At least 19 of these
companies were demonstrating 18-in. LCD
monitors, compared with just six last year.
Among the suppliers joining the “18-in. club”
werc (wo newcomers to the monitor industry,
Ray System Technologies and Homlan
(Viewtec). Another new face at Computex
Taipei was the Korean company Cornea,
which was displaying its range of 13.3-, 14.1-,
and 15-in. monitors in the foreign exhibitors’
area. But the undoubted LCD star of the show
was Fujitsu’s 23-in. panel, which was demon-
strated in three pre-production monitors
shown by AmTRAN, neovo, and ViewSonic.
Plasma products also still manage to grab
some attention. Acer Display Technology
again showed its 42-in. color plasma monitor
- which uses Acer’s own panel — although this
model has yet to reach market. Sampo was
promioting two 42-in. units as TV monitors, so

they were being shown separately from the
computer displays and instead appeared with
peripheral products on a second Sampo stand.

The Taiwanese display manufacturers were
looking forward to increased LCD panel/mod-
ule availability, particularly from local suppli-
ers. So, although the 17-in. LCD models at
the show were fitted with Samsung panels,
many suppliers expect to incorporate locally
made 17-in. panels in the near future.

Compal, for example, already uses a
Hannstar panel in its 15-in. monitor and is
planning to put a Hannstar 17-in. panel into its
next 17-in. LCD monitor. Acer Peripherals
will almost certainly use a 17-in. panel from ‘
its in-house supplier. Similarly, Quanta Com-
puter will use panels from its subsidiary and,
once Unipac starts mass-producing its 17-in.
panel, TECO is likely to introduce monitors
employing it and in the 14.1-in. modules as
well.

Why Buy It When You Can Make It?
According to Taiwan’s MIC, monitor produc-
tion by Taiwanese companies grew by 17.7%
to 58,729,000 units in 1999, equating to a
58% share of global production volume. By
value, production grew by 24% to US$9.3
billion, helped especially by the 24% growth
in LCD-monitor shipments. Regarding CRT

CETRA Press Service

Fig. 3: CRT-monitor makers were concentrating on flat-screen versions such as this 17-in.

Acer monitor with a Mitsubishi Natural Flat DiamondTron™ tube.

| monitors, the Taiwanese makers now concen-

trate primarily on 17-in. models. However,
it is interesting that the emergence of Internet
offers giving away “free PCs” has apparently
led to an unexpected rise in demand for the

| smaller, lower-cost monitors.

Despite impending shortages of both tubes

and semiconductors, most of the top ten Tai-

wanese producers were talking about increas-
ing output of both CRT and LCD monitors by
50-100% this year. These producers include
Acer Peripherals, ADI, Compal, Jean, Lite-
On, Royal, and Tatung. Thus according to
MIC forecasts, 112.4 million monitors will be
shipped worldwide in 2000 (up 14.4% from

- the 101.3 million shipments in 1999). Of

these, Taiwan is expected to account for 67.5
million (60%).

Since 55% of the value of an LCD monitor
is taken up by the panel, and 80-85% by the
module unit, many monitor manufacturers —
such as Acer Display, Quanta Computer,
Tatung, and TECO - highly value their invest-
ment in Taiwan’s emerging LCD panel and
module production facilities. The Taiwanese
companies aim to become important world
players in the production of LCD panels,
modules, driver ICs, and backlight units — and
it is not the Taiwanese way to pursue such ini-

| tiatives slowly.

At the moment, the market for LCD back-
light units is supplied mainly by Japanese and
Korean companies. However, Taiwan cur-
rently has more than 10 backlight-module
manufacturers, with Radiant Opto-Electron-
ics, Prokia, and Yuan Chin leading the field.
Thus, Taiwanese manufacturers are expected
to provide half of the global demand for back-
light units by 2004.

So, overall, the Taiwanese suppliers are
bullish about the future. The general difficul-
ties of the past year — such as the tricky gen-
eral-election period and the reconstruction
work needed after the earthquake — are behind
them and they are looking forward to seeing
their sustained investment in the monitor
industry bear fruit during the first years of the
new millennium. l

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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Microvision - innovating since 1983
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Microvision’s SS200 series of display analysis equipment allows you to precisely, automatically and quickly
measure display performance. And with many test laboratories currently using the SS200 series as their standard test
system, shouldn’t you?

The SS200 series includes the SS210, SS220 and SS230 systems. Each system allows for modular field upgrades
for increased functionality - Buy what you need, when you need it! Each system may be used on any display type from
CRTs & FPD to projection, cockpit and microdisplays. The familiar Windows-based GUI makes the equipment easy
to use and personalize. All versions come with the time tested Spotseeker five-axis positioning stage integrated into all
test sequences. Each system is a complete turnkey system with a computer, 5-axis positioner, monitor, software,
spectrometer, and camera system. For automatic testing to ISO, VESA, NIDL & TCO specifications, or comprehensive
analysis for engineering and quality control requirements, the SS200 series has the system for you!

o i

$S210 System: Used by Test
The SS2 I%Spg(l:l;(;zge has a CCD camera to provide spatial measure- L‘E;/l:)(;{cﬁllto-l&igs
Wil

ments such as Line Width and MTEF. It includes an integrated spec-
trometer for spectral analysis and color measurements and also in-

cludes an optional response time measurement capability. I MICROVISION

SS220 System:

The SS220 system is the perfect choice for flat panel testing. It fea- l Dedicated to the Needs of the Display Industry

tures spectrometer-based, off-axis measurements, color analysis,

contrast ratio and luminance testing,. 550 High Street, Auburn, CA 95603 USA
Tel:(530) 888-8344 * Toll Free: (800) 931-3188

SS230 System: Fax: (530) 888-8349 * Email: info@microvsn.com

The SS230 (pictured above) is a combination of the SS210 & Vietistios W SIHORTA Ao

SS220 system, resulting in the most comprehensive test system International Representatives:

Japan - ARGO CORP., 06 339 3366

Taiwan - SUPERLINK TECH., 886 2 2698 3456
Korea-B & P INT’L, 02 546 1457

China - HUADONG, 86 25 5319677

available. All tests are performed at NIST traceable accuracy.
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SAMSUNG DIGITal

everyone's invited.
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People are on the move.

products with them?

From mobile phones to PDAs, Samsung SDI
LCD mobile displays help your products stand out in the crowd.

In today's hectic, crowded mobile marketplace, you need every advantage you can get to
help your products stand out. And that's where LCD modules from Samsung SDI can make
all the difference. Our low-power, high-response reflective color LCDs add superior value
and performance to any phone or PDA. And with the industry's only touch panels built

right into the module screen during production, you won't find a thinner, lighter panel
anywhere for your PDAs or wireless Internet devices. Surf on over to www.samsungsdi.
com for all the details today. And open up a whole new window in your digital future.

SDI America : 18600 Broadwick Street Rancho Dominguez Ca 90220 USA TEL (310) 900-5219 FAX (310)537-1033 E-mail joseph@sdiamenca com www.samsungsdi.com ml

Samsung SDI, the new name of Samsung Display Devices,Co., Ltd(SDD)presents new display creation and total display solution.
Circle no. 16



DPT. A one stop shop for all your LCD and notehook regquirements.

At DPT we pride ourselves
on our track record. Since
7993 we have repaired more
than a half a million units
wor ldwide, covering over
500 model types. That's
what makes DPT the

market leader.

* Turnkey module & hinge-up
LCD repair

* Warranty disposition

* LCD monitor repair /
refurbishment

* LCD module customization

* Notebook repair

* Component level
motherboard repair Pl L)

on ‘'t just take
our word for it. :

If you have an LCD or
notebook problem,
however big or small,
contact DPT.

Call us now.

e b S 5

FOR MORE INFORMATION CONTACT CHRIS PATON:
Tel: +44[011355239189  Email: cpaton@dpi-itd.couk  Fax: +44 [0 1355 241190 Circle no. 17

Bundlng to be the industry resource!

com

Industry directory: Panels database:

- Free listings We are compiling a vast resource of
- Free access data about the panels available.

Is your record up to date? Check today: Your submissions are welcome:
www.panelx.com/resources/whoswho.php3 www.panelx.com/listing

EXChange: An efficient mechanism News & PR: twseewhois

for matching demand and supply: see doing what in the panel industry, go to:
www.panelx.com/buysell www.panelx.com/news

We are also adding many other resources - see www.panelx.com

Telephone: Hong Kong: +852-2866-8585 / Toronto: +1 905- 337-3975 |
E-mail: sales@panelx.com, info@panelx.com, hr@panelx.com EI
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Seeing is
Believing

EmiClare" EMI
Shielded Windows

B More light transmission —
Less optical distortion

M Higher shielding performance —
Lower cost

EmiClare windows deliver exceptional optical performance with high levels of EMI shielding.
Their unique mesh system dramatically reduces text distortion. Light transmission is 65-
70%. EmiClare windows utilize a proprietary shielding mesh, laminated between high optical
polycarbonate layers, with front and rear protective coatings. Standard and custom EmiClare
windows are available for LCDs, CRTs, PDPs and other flat panel technologies

Contact Chomerics for samples and complete technical details.

www.chomerics.com/emiclare

Conventional Mesh

Woburn, MA

Tel: 781-935-4850

Fax: 781-933-4318
mailbox@chomerics.com

Marlow, UK

Tel: (44) 1628 404000

Fax; (44) 1628 404090
chomerics-europe@parker.com

CHOMERICSK
—Parker 8

Hong Kong

Tel: (852) 2 428 8008
Fax; (852) 2 423 8253
mailbox@chomerics.com
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Short Course

LIQUID CRYSTALS

Materials and Display Devices

Lecture/Laboratory Course

November 14-17, 2000

This hands-on lecture/laboratory course emphasizes
electro-optic applications and provides a working under-
standing of liquid crystal materials and technology.
Lectures cover fundamental properties of liquid crystals
and display applications. Small group laboratories
concentrate on characterization of liquid crystals as well
as device design and fabrication.

Cost: $1,250
To register, call Kent State University’s
College of Continuing Studies at (330) 672-3100.
For information on course content, contact
Dr. Jon Ruth, Liquid Crystal Institute
phone (330) 672-1555 fax (330) 672-2796
ipp @Ici.kent.edu

Liquid Crystal Institute S
Kent State University
Kent, Ohio UNIVERSITY

Sponsored by ALCOM, the National Science Foundation
Science and Technology Center for Advanced Liquid Crystalline Optical Materials

g ) Frou
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B FLAT PANEL DISPLAY
‘B MEASUREMENTS

) STANDARD

Introducing the VESA Flat Panel Display Measurement Standard

VESA's Flat Pane! Display Meosurement Standard has been developed by
experts in the field of display metrology. Its easy to use format provides o
desription of each measurement with respective setup, procedure, analysis,
reporting and comments. Data, examples and configurations are also includ-
ed, as well as technical discussions and a glossary for those who are new
to display mefrology. $39.95 plus shipping (CDROM with PDF version included)

VESA is the international non-profit organizafion
that sets and supports indusirywide electronic
standards for the video, oudio and graphics
interface of computer designs. It develops open,
interoperable and international standards for
the global marketplace, thus ensuring world-
wide market growth.

P

Working to make electronics

For more on VESA, visit us at: wark mge'her'

Www.vesa.org 920 Hillview Caurt, Ste. 140
or email us of Milpitas, CA 95035
sales@ vesn.org 408.957.9270 fox 408.957.9277
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editorial

continued from page 2

On a personal note, it was gratifying to see
the SID Display Technology Showcase 2000 |
CD-ROM, which we produce, being used by
Christie Digital Systems to generate a custom-
tailored sequence of images for their big pro-
jectors. Iknow these images very well, but
never before had I seen them anywhere near
this big — or projected with 10,000 Im. Nice.

It needs to be said that all is not roses in
DMD-land. Although luminance is not an
issue, TI is reportedly having trouble meet-
ing demand for SXGA chips, and going to
UXGA is, as they say in Scottish courts, “not
proven.” The chips are also on the expensive
side, which is more of an issue for mid-range |
and portable projectors. Making the chips
smaller helps, and TI has a 0.7-in. XGA and
is working on a 0.9-in. SXGA chip, but
smaller chip size tends to compromise
luminous output from these reflective
imagers.

Mid-Sized to Ultraportable

There’s more of a mix of technologies here,
with polysilicon-on-quartz LCDs in sizes
from 0.7 to 1.3 in. playing a significant role.
But DMD is a significant player here, as well,
looking very good in a range of 3- and 5-1b.
projectors. Among the most impressive 3-1b.
projectors was Plus Corporation’s 2.9-1b.
U3-1080 with a single 0.7-in. XGA DMD ‘

chip producing 800 ANSI lumens from a
130-W UHP lamp unit. The ANSI contrast
ratio is 300:1. A similar unit used a 0.7-in.
SVGA DMD chip. |
In Focus Systems showed its 4.8-1b. LP335,
an XGA DMD projector that produces 1000
Im. This is an upgrade of the company’s
award-winning LP330 Dragonfly, which pro-
duced only 650 Im. (Just following the show,
In Focus and Proxima ASA announced the ‘
successful conclusion of merger negotiations
that have created the world’s largest projector |
company. The new corporate moniker will be i
“InFocus Corporation.”) \
The first wave of projectors using liquid-
crystal-on—silicon (LCoS) imagers made their
appearance at INFOCOMM 2000, including ‘
units from Christie Digital Systems, JVC Pro-
fessional, Samsung Electronics, and Everest.
The Everest unit was producing 1300 ANSI
lumens from a 150-W UHE lamp with three
0.97-in. XGA LCoS imagers. The Samsung
unit was the rear-projection TV set using three
Displaytech imagers that was previously seen
at SID.
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D-ILA Unchained?

It is not actually correct to say, as I just did,
that NEC was among those showing the first
wave of LCoS-based projectors because NEC
actually had one more than 2 years ago. In
fact, the Hughes-JVC D-ILA™ G1000 won
the SID/Information Display Display Product
of the Year Gold Award in 1998. But because
of the unique intellectual history of the Direct- |
Drive Image Light Amplifier™ (D-ILA™), it

| was not initially as clear as it might have been

that the D-ILA is indeed an LCoS device —
although one with a difference.

Until recently, it was NEC’s strategy to use
the D-ILA only for its own products, but that
strategy has changed. NEC will now sell
D-ILAs on the open market, thus competing

| head to head with TI and other LCoS makers.

The result was lots of traffic and lots of
excitement in the booth, according to Bill
Bleha, V.P., JVC Digital Image Tech Center.
The D-ILA differs from other LCoS
devices, Bleha told ID, in its vertically aligned
liquid-crystal layer, which can produce very
high contrast, and in the inorganic material
used under the mirror electrodes to block light
from reaching (and activating) the pixel-
switching transistors. This material is used

| common ploy in the audio-visual world, and

| instead of the polyimide that is used in other
| LCoS devices. Polyimides deteriorate under

ultraviolet light, so steps must be taken to
limit UV exposure, including filtering out the
UV and possibly limiting the device’s expo-
sure to overall luminous flux.

Because ILA technology was originally
developed for very-high-flux applications
(with the transistors switched optically from
behind with light from a CRT), extremely
effective light blocking was a major part of
the design from the beginning. Bleha says

. that no voltage drop has been observed with

over 4000 Im of output in the projection sys-
tem, and that it will be possible to produce
systems with more than 10,000 Im.

But NEC isn’t quite there yet. The com-
pany has committed itself to the D-ILA tech-
nology and was not exhibiting the CRT-
addressed ILA-12K projector shown 2 years
ago that produces 12,000 Im. So, to show a
bright and large image, it stacked two DLA-
M4000 D-ILA projectors to get an 8000-Im
image. The results were impressive, and

| without the artifacts seen on the high-output

DMD projcctors. (Projector stacking is a

was being done by many INFOCOMM

Fig 1. The floor of Pioneer’s booth at INFOCOMM 2000 was a tour de force: 135 50-in.
WXGA plasma displays operating as a single coordinated display.

Pioneer New Media




exhibitors. Once set up, everybody’s stacked
projectors seemed to hold their convergence
surprisingly well. Surprising to me, at any
rate. The folks in the booths seemed to take it
as a matter of course.)

So, DMD has output but is struggling with
the next jump up in resolution. NEC seems
confident that ILA can get to the required out-
put, although it isn’t there yet. How is DMD
doing on resolution? Actually, quite well, and
NEC seems to be following an ambitious
technology road map. The DLA-M4000
mentioned above uses 0.9-in. imagers with a
native resolution of 1365 x 1024 and a fill
factor of 93%.

During INFOCOMM, JVC announced the
development of a 1.3-in. QXGA (2048 x
1536) chip, with production scheduled for
April, 2001. This is the device that will target
electronic-cinema applications. Also
announced, and available now, is a 0.7-in.
SXGA+ (1400 % 1050) chip. Other chips
scheduled for 2001 are a 0.9-in. UXGA, a
0.5-in. XGA, and a 0.5-in. HD 720P (1280 x
720) for HDTV. The following year — if all

goes according to schedule — will bring a
1.3-in. QUXGA (3200 x 2400) and a 0.9-in.
full HD (1920 x 1080). By freeing D-ILA
technology from the chains that bound it
exclusively to JVC products, the company has
accelerated the technology’s development and
made the microdisplay environment even
more interesting than it was already.

Pioneers, Oh Pioneers!
INFOCOMM is not only about front projec-
tors. If a display can be rented, installed by an
audio-visual contractor, or used in a profes-
sional context, it is likely to be found here.
Although there were large direct-view CRTs
(including a very nice RCA 38-in. 16:9 full-
HDTYV set with a noticeably curved — not
completely flat — face), and lots of LCD moni-
tors, the most striking displays other than
front projectors were plasma-display panels
(PDPs) and stackable rear-projection cubes
for video walls and dynamic signage.

Pioneer New Media had the most impres-
sive PDP installation: 135 50-in. WXGA pan-
els made into a video “wall” that was actually

Clarity Visual Systems

Fig 2. Avideo wall consisting of six of Clarity’s new 67-in. Lion rear-projection cubes. The
Lion uses a single 15.4-in. SXGA AMLCD as its imaging device and has impressive contrast.

the floor of the Pioneer booth (Fig. 1). The
panels were protected by plexiglas panels on
top, and were raised off the convention cen-
ter’s floor by a foot or so to accommodate
forced-air cooling below. The rather elabo-
rate image processing and show control was
designed by Electrosonic. This was a unique
display installation that probably set several
numerical records — 133 million pixels, 8 bil-
lion pixels per second, etc., etc.

Panasonic had an arched video roof of
PDPs, also controlled by Electrosonic, and a
stand-alone 42-in. panel with very high con-
trast ratio that was subjectively impressive, as
well as the beautiful 60-in. WXGA model that
appeared at SID. There were also 37- and 50-
in. models to round off the offerings.

There were also PDPs from NEC, Fujitsu/
Hitachi, Mitsubishi, Samsung, and a variety of
companies (such as ViewSonic) who are obvi-
ously packaging panels made by one of the
above. Sony, which sells a lot of PDPs and
also fits into this category, later bought into
the Fujitsu-Hitachi plasma partnership.

Stackable rear-projection cubes were shown
by a variety of makers, including Clarity,
Pioneer New Media, and Meiko (Kanagawa,
Japan). Clarity introduced its Lion cube, an
SXGA unit with a 67-in. diagonal (Fig. 2).
(The company is on a feline kick; its other
models are Wildcat, Leopard, Tigress, and
Lynx.) What is technically interesting about
the Lion, other than its large size, is the fact
that it uses a single 15.4-in. LCD panel as the
imaging device. According to Product Man-
ager Ed Kiyoi, this approach — when com-
bined with a well-engineered light path — can
produce outstanding color uniformity and
contrast ratio that is dramatically superior to
that produced by three polysilicon LCDs or by
DLP. Clarity claims the Lion’s contrast ratio
to be 1500:1. Ididn’t measure it, but it was
subjectively impressive. Kiyoi also com-
mented that this “Advanced-Performance
LCD” approach is being used in other prod-
ucts, with different-sized panels. “One of the
advantages of using single-panel direct-view
LCDs for projection is that there are a wide
variety available from many different
sources,” said Kiyoi.

Kiyoi gave credit for a portion of the high
CR to Jenmar’s Hi-Gain BlackScreen, a glass-
bead screen that gives excellent contrast in
bright ambients, he said. The Jenmar screen

| is standard on the Lion and optional on other

Clarity models. A Jenmar screen also appears
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in the Meiko 50-in., which uses an XGA DLP
engine,

Pioneer New Media, which identifies itself
as the world’s leading provider of video walls,
knows that one of the things its customers

care about is a thin mullion — the bezel around
the screen that determines the width of the
black strip that separates the active areas of
the cubes in video walls. Pioneer’s standard
mullion is 4 mm, but the new mullion — avail-

IMAGINE THE
POSSIBILITIES
OF TOUCH.

MicroTouch, your possibilities are
limited only by your imagination.

Expand the potential of your design
projects by adding touch technology
from MicroTouch. Only the global
leader in touch, has the breadth of
technology, industry-leading features,
and worldwide engineering support
you need to compete in today’s
exploding touch-driven market.

designer’s choice for any application
in any environment.

Experience the power of touch by
qualifying for your free working
sensor. Then, you'll do more than
just imagine the possibilities —
you'll realize them.

MicroTouch.

The Global Standard in Touch

With touchscreen technology from

Choose MicroTouch touchscreens, the

Qualify for your free working touchscreen
at www.microtouch.com/touch44a
or call 800-642-7686.

When Diverse Yacht Systems
(UK) needed a touchscreen with
seaworthy durability and
premium optics for their
Racevision product, they chose
the TouchTekd resistive touch-
screen."We're delighted with the
success of the touchscreen
Racevision units — they were a
major contributor for the winner of
the Admirals Cup
this past July and
we hope to make
them available to }
yachts competing
at all levels,” said
Lou Varney,
director of
Diverse Yachts.

WicroTouch
crolou
\-—-
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able as an option on the company’s RM-
V2550U cube — is less than 1 mm. The result
is an almost seamless video wall.

Standard mullions are made of metal, and
must be fairly robust to compensate for the
thermal mismatch with the glass or polymer
screen. The new mullion comes as part of a
screen, which can be swapped for the conven-
tional one. Both screen and mullion are
acrylic, so there is no thermal mismatch and
the mullion can be much thinner, said Market-
ing Director Craig McManis. Is there any-
thing else interesting about the RM-V2550U
cube? Yup. Although it’s a recent “thin” (not
very deep) product, it uses CRTs. “There is
continuing strength in CRT technology,” said
McManis.

Just Plain Different

Then, there are those blue-sky ideas that don’t
get out the door of the tavern across the road
from the lab, often to our relief, sometimes to
our regret. At La Vidia Company (Seoul,
Korea), they seem to get out the door. Idea
Number 1 is the LAXVI, a rear-projection
cube with a 100-in. diagonal that combines
video presentation with laser graphics, annota-
tion, or data presentation. The cubes can be
stacked up to a 1000-in. diagonal. Idea Num-
ber 2 is the Janus, a projector in a sleek poly-
mer roll-along case. The Janus can be used
either as a front projector or, after raising a
cover with an attached telescoping hood and
a rear-projection screen, as a self-contained
40-in. retro-projector. The concept can work
with any of a number of projectors, and La
Vidia is looking for a projector-maker partner.
You can reach the company through www.
lavidia.com.

No report on INFOCOMM can conclude
without mentioning the impressive INFO-
COMM Shoot-Out™ — a hundred or so projec-
tors (and some other products) of different
sizes and resolutions presenting the same
images at the same time. The overall quality
of the products was excellent, with few obvi-
ous clunkers, and the long-running Shoot-Out
itself can probably claim substantial credit for
that.

The organization of the projectors this year
was changed from “by resolution” to “by
application,” but it was a difference without
much of a distinction. The ambient lighting
was also varied for the first time this year, but
since the variation was from very dark to
pretty dark, not even those projectors with the




lowest outputs were embarrassed. A new nance are what contributed to the best-looking = week following the SID International Sympo-
addition that did add value were three large display. sium in San Jose.
, outdoor LED displays, which were located on Obviously, INFOCOMM is an interesting KIw

f the loading dock in bright sunlight. Not sur- display-technology show. Next year’s edition :

‘ prisingly, small pixel pitch and high lumi- will be in Las Vegas, June 13-15, 2001 — the We welcome your comments and suggestions.
‘ You can reach me by e-mail at kwerner@

., nutmegconsultants.com, by fax at 203/855-
9769, or by phone at 203/853-7069. The
contents of upcoming issues of /D are avail-
able on the ID page at the SID Web site
(http://www.sid.org).

FPD Laser Cutting
Machine Capabilities
and Features by PTG
New Process Capabilities - with a
200W laser it scribes 1.1 mm Corning
1737 at a speed higher then 1 m/sec | m
- separates without cooling 0.5 mm }
thick Corning 1737 at a speed of ]
’ 250 mm/sec (application sensitive) J
F —— NOVEMBER
L Laser Cut Initiation Tool" - | Sixth International
| (patent pending)or LCIT - eliminates X
| particle debris | Conference on the Science
| | and Technology of
| Display Phosphors
5 Carbon Dioxide Chill Jet” - SAN DIEGO, CALIFORNIA
(patent pending) or CO2J" is a NOVEMBER 6-8, 2000
major advance in thermal stress |
generation for critical applications | *An international conference on the future
| prospects of phosphors for:
= = — OLEDs —ELDs — FEDs
| _—CRTs — Plasma Displays
Micro-Compensator” - adds the | _—PL Devices — LC Backlights
capability to operate with an £ 5 TS :
accuracy and repeatability of
+/- 5.0 microns

Planar Linear Stepper” -
maintenance free and clean room
compatible motion platform

Titanium Vacuum Holding Table -

| no contact surface vacuum table ' = Symposium, Seminar,
' and Exhibition

= I 2 : = San Jose, California
Visit our website: www.ptgindustries.com

New Structural Design - smaller Email: sales@ptgindustries.com: ! San Jose Convention Center
footprint for the same substrate size Phone: 407-804-1000 or Fax: 407-804-100;
p one: 407-804-1000 or Fax: 407-804 10&E June 3-8, 2001
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Redefining capacity.

[ Micronic is at the forefront in display photomasks ~ We help our customers become world-leaders.
and now offers the multi-beam pattern generators  If your business employs high-precision microlitho-
for increased productivity at maintained precision.  graphy, and you are ready for the next step forward,
Ve have created an innovative way of writing com-  you are invited to contact Micronic.

plex patterns in a highly cost-effective way.

g MICRONIC LASER SYSTEMS

MICRONIC LASER SYSTEMSAB (publ.) | Box 3141.SE-183 03 Tiby. Sweden | tel: +46 8 638 52 00 | fax: +46 8 638 52 90 | e-mail: info@micronic.se | website: www.micronic.se
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R&D System for OLED/PLED Devices

Processes Substrates with Exceptional
Film Uniformity, Repeatability, and Reliability

o Versatile Process Development Tool
o Modular and Flexible

o Standard Platform
o Multilayer Capabilities

o Four OLED Evaporation Sources

o Two Evaporation Boafs for Metals
o Mask Storage Facility

o Optional Glove Box Interface

For more information...

e-mail: spectros@lesker.com

United States Canada United Kingdom Germany Hungary
l(ll—rt.l‘—l'%gw!gg!. 1.800.245.1656  1.800.465.2476  +44 1424719101 0800812843 +361383 5322

412.233.4200 www.lesker.com
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“:.P expands the frontiers of LCD technologies
- join us and give your products the qualitative edge

- also on tomorrow's market

T

~ State-of-the-art pmductmn facilities in
_Hsinchu, Taiwan, (16.000 sqm) and Suzhou, China, (31.000 sqm) give
youa unique opportunity to combine newest technologies and cost competweness

. -In-house technologles
__ LCD Modules: - - -
COB, TAB, COG, COF
& “All modules:
1.1mm ~0- 4mm (0. 3mm) glass
LCD Panels: -

STN: 1.1mm ~ 0.4mm (D Smm)
FSTN:1.1mm ~ 0.4mm (0.3mm)

s «; 1 IS0 9001 certified - Reg. No. 99-RGC-AQ-0094

4? GPO - 7, Innovation 1st Road - Science-Based Industrial Park - Hsinchu 300 - Taiwan ROC - Tel: +886-3 579 5669 - Fax: +886-3 579 7548 - Emall: gpo @gpo.com.tw
| Gro LCD |
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TROUBLESHOOTING
MONITORS?

Every video pattern you need
for complete monitor
troubleshooting and alignment.

onl

b
from $995

XtroniX®

The Troubleshooter
Model 3030

* 200KHz Horizontal Freq.
* DDC Test

* Auto Configuration Setup

Optional Color Measurement

XtroniX Corporation
3150 Clinton Court * Norcross, GA 30071
tel: 770.495.4881

www.xtronix.com
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High Performance .
Windows/Lenses/Filters...._
Custom Fabricated to Meet

Your Design Requirements

Features Include:

» EMI/RFI and ESD Protection » Excellent Clarity
» Superior Contrast Enhancement » Unigue
Antiglare Properties » Scratch and Chemical
Resistance » Custom Graphics » “Privacy”
Windows » Custom Fabrication

SILVER CLOUD

MANUFACTURING CO.
GRAPHICS AND ELECTRONICS

For additional information call 856/825-8900,
fax 856/825-8969, or visit our web site at
www.silver-cloud.com

Transforming Design Concepts Into Reality
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SIMUIATIO [ SOFTWARE AND CONSULTING

* 3D pattern pIRG(texturing)

s GAD import (IGES, STEP, DXF, SAT, CATIA)
~ s [[CDscreen design

s simulate any type of lamp and LED

SIMULATION

ANALYSIS &
OPTIMISATION

* photometry

» 3D irradiance

s luminance

» colorimetry

» global intensity
® local intensity

: toll free (877) 883 1088 . F L&H Consultants ¥ -
=~ _ fax (877) 833 1315 . CONSULTANTS INC | distributor for North America §ff ~
- SL11S www.optis.fr tel. (1) 514 340 1818 £58
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Sha rp® ' 6.4" Color TFT
Compatible |
Color TFT Display

Replaces
Sharp
LQ64D343*

Carboraion. - rar aiss companse win osnssr  TFT Color LCDs with High-Brightness Backlights

408 523. 8218 . b
email @ purdyelectronics.com D I S p I ays

www.purdyelectronics.com
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Large
Area

(800 mm x 600 mm).

Precision and resolution in the
micron range.

Highest Accuracy.

Excellent pattern and contour
definition.

from customer CAD data.

Speedy times of delivery.

Highly skilled CAD staff.

Phone +411 94319 00

E-Mail imtadmin@imtag.ch
www.imtag.ch
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Substrate sizes up to 32"x 24"

The Final Word in
Electronic Display Filters

Specialist manufacturers of a wide range of
optical filters.

SUNVWVUE Sunlight Viewable Filters

HITRANS Heated Filters

ULTRASHIELD s CLEARSHIELD
RFI Filters/Windows

ZYTOUCH Projected Capacitive Touch Screens

Further information

Contact Peter Jones or Martin Salter
ZYTRONIC Plc, Patterson Street, Blaydon,
Tyne & Wear. England NE21 55G

Tel: +44 (0) 191 414 5511  Email: info@zytronic.co.uk
Fax: +44 (0) 191 414 0545 Web: www.zytronic.co.uk

m
(2 TrOoNIC

Ml ...the final waord
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Manufacture with Direct Write Laser

Materials: Iron oxide and Chrome.

IMT Masken und Teilungen AG
Im Langacher, Greifensee

P. O. Box, CH-8606 Nénikon
Switzerland

Fax +4119431901 PRECISION ON GLASS

SID °01

San Jose, California

San Jose

Convention Center

June 3-8, 2001

Mark Your Calendar Now!
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n @— SharpEye” Inspectlon Statlon

Inspection of Small Flat Panel Display Technologies | Dispiay Hisps B Integr: 0

The SharpEyeTM small flat panel display
inspection station is designed for the
inspection of LCoS, OLED, MEM, EL, LTPS,
FED, LCD and other emerging technologies.

The SharpEye ™ station can be configured
to inspect all industry display formats such
as QVGA, VGA, SVGA, XGA, SXGA,
SXGA+, UXGA and HDTV.

SharpEye™ offers system configurations to meet the exact production inspection
requirements of the display manufacturer. Inspection parameters for defect resolution and
classification, cycle time, data reporting, and automation are considered with each customer’s
application requirements.

For more product information visit our web site at www.iv-usa.com
USA: Tel.+1(248) 471-2660 Fax. +1(248) 615-2971 Email. sales@iv-usa.com
Int I v a" Europe: Tel.+44 1234-843345 Fax. +44 1234-843390 Email. sales @integral-vision.co.uk
eg@" ""’_s.'“"" Japan: Tel.+81(3)5283-1217 Fax. +81(3)5283-1230/Marubeni Techno Systems Corp.

Simply POWERFUL Vision Solution: Taiwan: Tel.+886(2)2378-9331 Fax. +886(2)2378-8667/TGC Lid.
Korea: Tel.+82(02)548-7041/2 Fax. +82(02)548-6428/Sungwoo Intl. Trading Co.
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Go for quality, L CoMmedules o ferSOLONM O]

o

SOLOMON Solomon Technology designs, manufactures and markets liquid crystal (LC) modules
) for communications equipment, medical equipment, industrial control, having been
in the LC module business over a decade. Our product line spans stand, semi- and
customer design display modules.

SOLOMON Technology Corp. LCM Div.
No. 18, Ta-Yeh St, Ta-Fa Industrial Park,
Ta-Liao Hsiang, Kaohsiung Hsien 831,

Taiwan R.O.C. Solomon works for quality managerment. The plant
Tel: 886-7-7886800 Fax: 886-7-7886808 already has 1SO 9001 certification, and management
Homepage:http://www.solomonlcm.com.iw will seek ISO 14001 certification within a year.
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by TESTlNG Let Microvision’s display test systems

simplify them for you with AUTOMATIC test suites!

Microvision's SS200 series of display test equipment offers fully automatic test suites for flat panels, CRTs, projection & cockpit
displays, in monochrome or color. One click of the mouse and your test suite is automatically initiated, performing fast & accurate
measurements in accordance with [SO (9241 parts 3,7 & 8 and 13406-2), TCO (95 &99), NIDL and VESA (FPDM) specifications.
Or you can develop your own test sequence with Microvision's proprietary MATL software. With the SS200 family, you can quickly
interchange between CRT and flat panel testing. And the system is portable and compact, fitting easily into any test area.

Used by testing laboratories
world-wide.

_I MICROVISION

l 550 High Street, Auburn, CA 95603
Tel: (530)888-8344 * (800) 931-3188
Fax: (530)888-8349
Email: sales@microvsn.com

Visit our Website at:
www.microvsn.com
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Picvize!

WorldwideNo,1 LCD Supplier in PDA arena.
NO.1 TN/STN maker in Taiwan.

ECB coG TAB
LCD can provide four to seven colors
and drive from 1/8 duty to 1/160 duty

LCM: COB.TAB.COG.COF

LCD: TN LCD. STN LCD, FSTN LCD. Multi color ECB. SSCT

. Picvue Electronics, Lid. b

No. 12, Lane 468, Sec.2, Chien-Hsing Rd, Hsin-Fung, Hsin Chu, Talwan, R.0.C. ,®)\ \ @

Tel : 886-3-5596145 Fax : B86-3-5572471 Contact Person: Jeff Chang (Ex,1313) WS S
1S0-6001 150-14001

Website : www.picvue.com.tw E-mail:sales @ picvue.com.tw
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Display Products

e |TO Coated Substrates for Glass / Plastics ® Black Chrome (Black Matrix)

¢ |ndex Matched ITO. Micro Displays
» Anti-Reflective Hot Mirrors

Extremely Low Defect*, Low Surface Roughness , Large Area Coating in High Volume

e EMI Heater Windows with Bus Bar
e |amination. Glass Cutting / Beveling

RE'S THIN L‘IL\/I 5 LETYOU SE

*5KLux

== \

THIN FILM DEVICES, INCORPORATED

Manufacturing and Corporate Office « 1180 North Tustin Ave. « Anaheim. CA 92807
714-630-7127 » Fax 714-630-7119 « email: sales@tfdinc.com « Website: www.tfdinc.com

Branch Offices: Germany e Tvb Germany
D-79336 Herbolzheim. Allmendstrasse
Phone: 07643/ 930550 » Fax: 07643/ 930550 Pan Chiao City. Taiper Hsien. Taiwan

email: rowoco@aol.com Phone: 886-2-87738996  Fax 886-2-87738950
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a view from the hilltop

continued from page 4

instead of less? Are we like the “paperless
office,” behaving contrary to a “clearly obvi-
ous” conclusion?

What I think is happening is that the world-
wide relationships we are building through

these new electronic media are becoming so

. useful that we wish to strengthen them further
through face-to-face encounters. Within the
technical community, we do this through con-
ferences, seminars, and visits to companies.

We enhance

your display

Polar Vision can help make your displays
brighter, clearer and easier to read within a wide

range of viewing conditions. You can achieve the
integration of an optimally performing display by
partnering with us in the following ways:

* Our Engineers will analyze your display performance problems.
* Our Sales Staff will advise the best available options.
« Qur Development Lab will prepare samples for analysis.

« Our Manufacturing Division will deliver to your specifications.

Polar Vision is a leading
full production manufacturer
and outsource for op
filters and cus

and circular pol,
retardation films.

In addition, we provide
turn-key engineering, proto
type and full clean room
manufacturing fo

Call or login to our Web site for more details about

how we can partner creatively with you.

625 Alaska Avenue »

www.polarvision.com e-mai Zpo

Torrance *

310.320.9768 + 800.269.8801 » FAX:310.320.9357

5 for all
other disp

A 90503

POLAR VISION INC.
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The electronic communications media have
allowed us to increase the number of relation-
ships that we can support, and have made
them independent of location. Therefore,
when we do want to solidify them through
personal contact, or accomplish tasks that are
too complicated to perform at a distance, we
end up travelling — more than before.

Last September in my column titled
“Search and Acquire,” I suggested that the
Internet provides a nearly instant worldwide
capability for the acquisition of information
and goods. However, certain kinds of infor-
mation and goods are better suited to the
Internet than others — an important but harsh
lesson that many of the recently formed dot-
com companies are now learning. However,
for the rest of us, it is comforting to know that
most conventional stores will be in business
for many years to come and, in fact, will ben-
efit from, rather than be threatened by, the
Internet. Similarly, the traditional mail-order
businesses are learning how to use both
printed catalogs and the new electronic media
to defend their market positions. It seems that
the benefits of the Internet to established
information and commerce providers are far
exceeding the competitive threats.

The Society for Information Display is like-
wise beginning to discover how to do more
for the worldwide display community through
the use of the Internet. Our Web site is turn-
ing out to be a highly valued and extensively

| accessed information resource. While we

expected that www.sid.org would provide
useful information to the display community,
we did not initially anticipate just how well
the Internet would be suited to many of the
search-and-acquire activities that SID mem-
bers and others find so valuable.

By analyzing usage statistics, we are able to
tell that many individuals access the site to
check on conferences — and then end up regis-
tering for those conferences on-line rather
than by mail or by standing in line upon
arrival at a conference. Conference proceed-
ings and other publications are being accessed
and papers are being downloaded in large
numbers. People networks are being devel-
oped through membership searches. Employ-

| ment opportunities are being explored. The

Web site (www.sid.org) is becoming the focal
point for timely information on all that is
important to the display community.

The Internet has also aided the internation-
alization of the Society. More detailed com-




munications can be transmitted instantly. For
example, paper summaries can be forwarded
to technical-program committee members
anywhere in the world without loss of time or
readability. Frequent communications can

and do take place with the Society’s officers
| and with the SID office in San Jose. There is
‘ no noticeable difference between a local com-
munication and one that spans the globe. For
‘ technical-data searches, for information about

First in PC...

Video Test Generators

VTG-1108

B 80 MHz Double Pixel Clock
for 160MHz Pixel Frequency

pattern animation

interfaces and for future solutions

B 2k x 2k x 8bit Colours out of 16.7 million

m Scrolling colours or bitmaps for test

® External Interface Adapters for LVDS,
TMDS,PaneiLink, DVI, RGB, Parallel-TTL

) VTG-1135
VTG-1250 VTG-1300

= Pixel frequency up to 300 MHz
B Resolutions over 2048 x 1536

= DLL control with WinVTG.exe or
user’s own software (Basic, C++)

® Unlimited number of permanent
patterns, timings, colours, palettes,
signal formats and sequences

GERMANY: TL-Elektronic, +49 89 329 4490
HUNGARY: DEXON Systems, +36 1 335 7162
JAPAN: ARGO, +81 6 339 3366

Distribution network

GERMANY: Meinhardt Electronic, +49 2129 4461

KOREA: WE Corporation, +82 2 585 8253
TAIWAN: ACCESS Technology, +886 2 2299 6272
UK: Ginshury, +44 1634 298900

USA: TEAM Systems, +1 408 720 8877

/} UNIGRAF

IS0 9001 CERTIFICATED FIRM

UNIGRAF Oy,Ruukintie 3
FIN-02320 Espoo, Finland
Tel. +358 (0)9 858 550
Fax + 358 (0)8 802 6699
Email: sales@unigraf.fi
hitp:/iwww.unigraf.fi

| upcoming events, for access to publications,

for forming people networks, and for working
with others on specific information-intensive
tasks, the SID Web site is becoming the
medium of choice.

The SID Web site (www.sid.org) will con-
tinue to evolve and improve as we add more
capabilities. And we can expect that these
capabilities will only serve to enhance all of
our other activities. Our conferences will con-
tinue to grow and we will add others that
serve the growing display community. Qur
printed publications will benefit from easier
dissemination of specific articles. And the
worldwide networks of display experts will
grow, and information exchanges will be
facilitated.

It is my great honor and pleasure to be able

| to participate in this worldwide network we

call the display community. I encourage and
appreciate your communications with me.
‘What new features would you like to see on
the SID Web site? You can reach me via the
Internet at silzars @attglobal.net or at presi-
dent@sid.org, or by telephone at 425/557-
8850, by fax at 425/557-8983, or by the ever-
available paper medium known as the U.S.
Postal Service at 22513 S.E. 47th Place,
Issaquah, WA 98029. §

Aris Silzars is President of SID and lives on a
hilltop in Issaquah, WA.

SID 01

Symposium, Seminar,
and Exhibition

San Jose, California
San Jose Convention Center
June 3-8, 2001

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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Erratum

The Brill-Kelley Color Inversion Target that appeared in the June issue of Information
Display was a developmental version, not the final version that should have been used. The
final version appears below. Itis this final version that also appears on the SID 2000
Display Technology Showcase Testing, Tuning & Demonstration CD-ROM,

NOVEMBER

|| Sixth International
| Conference on the Science
|| and Technology of

|| Display Phosphors

SAN DIEGO, CALIFORNIA
NOVEMBER 6-8, 2000

| +An international conference on the future
‘| prospects of phosphors for:
| _—OLEDs —ELDs - FEDs

—CRTs - ma Displays

SID ’01

San Jose Convention Center
San Jose, California
June 3-8, 2001

8th Color Imaging
'| Conference: Color Science,
|| Engineering, Systems &

SCOTTSDALE, ARIZONA
NOVEMBER 7-10, 2000

| =An international multidisciplinary forum

| for dialogue on:

| _—Creation and capture of Color Images
| reproduction and
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WWhether the enemy

iS harsh sunlight or
q hazardous work

gnvironment...

Rugged Notebooks e Industrial Flat Panel Displays e Flat Panel Desktop Monitors

When it comes to displays, two things matter. The image has to look good in many types of light and the
display itself has to be rugged enough to withstand harsh work environments. OCLI's HEAs Protect™
reduces glare and reflection and adds ruggedness on all types of displays. So if you want to improve

image quality and protect your valuable display, you need HEAs Protect™ from OCLI, the leader in

optical thin film coatings.

& m = m DISPLAY PRODUCTS
Sales Offices:

USA: phone (707) 525-6957 fax (707).525-7841 e EUROPE (Scotland): phone (44) 1383-823631 fax (44) 1383-824287
ASIA (Japan): phone (81) 42 739-3561 fax (81) 42 720-5211

www.ocli.com

©2000, Optical Coating Laboratory,Inc. All rights reserved. HEA® is a registered trademark of Optical Coating Laboratory, Inc.
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BE AMONG THE FIRST TO KNOW.

Remember the last time the compefition got the jump on you?
You'd probably rather not.

Avoid future catch-up scenarios and the nightmare of refrofitting. Participate
in a dialogue with over 600 of the world's brightest technical specialists from
more than 150 of the display industry’s leading companies.

Establishing open and interoperable standards

For over a decade, VESA, the Video Electronics Standards Association,
hs provided a forum to establish open, interoperable display and display
inferface standards to foster industry innovation and global market growth.

Help shape the future of display technology

Through committee meetings, online work groups and special interest groups,
VESA members have led the way in developing standards that have hod
a far-reaching impact on the future of display technology.

Ao
&

Thoroughly ufilize VESA's extensive resources.
Join today and take control of your company’s future.

Waorking to make electronics
work together.

920 Hillview Court, Ste. 140, Milpitas, CA 95035 408.957.9270 fx 408.957.9277 sules@vesn.org www.vesa.org
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| CRL Opto develops LCD technologies and creates advanced
! optoelectronic products and solutions.

Products

¢ Transmissive Miniature LCDs
* Fast-switching Liquid Crystal Shutters
+ Reflective LCoS Microdisplays

Services

+ Specialist Coatings

+ Optoelectronic /
Display R&D

* Microfabrication Service

Applications include:
Head-up displays, Head-mounted
displays, 3D displays, Medical imaging,
Thermal imaging, Simulation,
Viewers, Printing, Compensation
cells, Holography, Metrology.

Tel: +44 (0) 20 8848 6400 /

- Fax: +44 (0) 20 8848 6653

mail: sales@crlopto.com CRL OPTO

sit our websice: www.crlopto.com
ey Road, Hayes, Middlesex, UB3 IHH, United Kin

ral Research Labora

Circle no. 42

SID 01

San Jose, California

San Jose

Convention Center

June 3-8, 2001

Mark Your Calendar Now!

=

Balzers Thin Films has a new

r

name: Unaxis Optics. As always,

U

we will continue to ensure that the

t

world of information technology

U

moves ahead at the speed of light.

F

www.optics.unaxis.com Headquarter
Unaxis Balzers Limited
FL-9496 Balzers
sales.optics@unaxis.com
Tel. +423 388 44 44
Fax +423 388 54 05

Germany

Unaxis Optics

Deutschland GmbH
D-65366 Geisenheim
sales.optics.gh@unaxis.com
Tel. +49 672299 30

Fax +496722 993161

North America
Unaxis Optics USA Inc.
H Golden, CO 80403
i - AT X T, sales.optics.go@unaxis.com
- . - Tel. +1303 273 9700
Fax +1 303 273 2995

making IT possible
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Display
Integration...

Slim, high-bright/sunlight readable displays

Ruggedized design ideal for vibration and shock sensitive
applications

m Touch screen integration (IR, f
resistive, capacitive, SAW, NFI) |*

s NEMA4/NEMA12 designs

m Optical enhancements for
improved contrast

m Redundant backlight designs
for increased system reliability

m Field replaceable backlight

Call us today at
1-800-422-0867

or visit our web site at
www.ieeinc.com

You can see our flat panel displays at Electronica, Stand A2.200
and at EID, Stand F24
INDUSTRIAL

ELECTRONIC
+/ ENGINEERS

Shaping the Future with Innovative Display Technology Solutions
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NOVEMBER
8th Color Imaging
Conference: Color Science,
Engineering, Systems &
Applications

SCOTTSDALE, ARIZONA
NOVEMBER 7-10, 2000

« An international multidisciplinary forum

i| for dialogue on:
| _— Creation and capture of Color Images

— Color Image reproduction and
interchange

| _—Co-sponsored with S&T

T T e et |
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- NOVEMBER

| Sixth International

'| Conference on the Science
| and Technology of

| Display Phosphors

SAN DIEGO, CALIFORNIA
NOVEMBER 6-8, 2000

« An international conference on the future

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

— PL Devices — LC Backlights
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calendar |

Seventh Annual Symposium on Vehicle Displays.
Sponsored by the SID Detroit Chapter. Contact: V.
Cannella; 248/540-7830.

Oct.3,2000  Dearborn, MI ‘

Second Annual Display Industry Conference:
Commercializing OLEDs. Contact: Intertech,
207/781-2150, fax -9800, email: info@intertechusa.
com, www.intertechusa.com

Oct. 11-13, 2000 San Diego, CA

The Sixth Asian Symposium on Information Dis-
play (ASID *00) and Information Display China
2000. Sponsored by the SID Asia Region, ITE,
IEICE, and XJTU. Contact: Prof. C. Liu, Xi'an
Jiaotong University; +86-29-2668657, fax -

2668659, e-mail: chllin@xjtu.edu.cn.

Oct. 18-20, 2000 Xi’an, Shaanxi, P.R. China ‘

The Sixth International Conference on the Sci-
ence and Technology of Display Phosphors.
Sponsored by DARPA and SID. Contact: Mark
Goldfarb, Palisades Institute for Research Services;
212/460-8090 x202, fax -5460, e-mail:
mgoldfar@newyork.palisades.org.

Nov. 68, 2000 San Diego, CA

Eighth Color Imaging Conference: Color Sci-
ence, Engineering Systems & Applications.
Sponsored by IS&T and SID. Contact: Dee
Dumont, SID HQ, 408/977-1013, fax -1531, e-mail:
office@sid.org.

Nov. 7-10, 2000 Scottsdale, AZ

Electronic Information Displays (EID 2000).
Sponsored by SID. Contact: Trident Exhibitions,
+44-(0)-1882-614671, fax -614818, e-mail:
info@trident exhibitions.co.uk.

Nov. 21-23, 2000 London, UK

The Seventh International Display Workshops

(IDW ’00). Sponsored by ITE and SID. Contact:
IDW *00 Secretariat; +81-3-3423-4180, fax -4108.
Nov. 29-Dec. 1, 2000 Kobe, Japan

The 17th Annual Flat Information Displays Con-
ference. Sponsored by Stanford Resources. Con-
tact: Laura Barretto at 408/360-8400, e-mail:

sales @stanfordresources.com.

Dec. 12-14, 2000 Monterey, California

2001 SID International Symposium, Seminar &
Exhibition. Sponsored by SID. Contact: SID
Headquarters, 408/977-1013, fax -1531, e-mail:
office @sid.org,.

June 3-8, 2001 San Jose, California B

Bergquist Touchscreen Other Touchscreens

When You Put A Bergqmst
Touchscreen Next To Others,
The Comparison Is Clear.

With Bergquist, you don't see the effect of the separator dots so your panel display
stays clear, In a simple sde by side comparison with the touchscreen you're using now
and a Bergquist touchscreen, it's easy ta see greater clarity. Brilliant colors, sharper
images and crisper words, will all make your touchscreen easier to read and navigate.
Better clarity, better product. See the cleor difference today. Call 1.800.949.4021

T

/

TOUCH PRODUCTS DIVISION

301 Washington Street, Cannon FaIIs anescta55£)[)9 507.263.3766 Fax 507.263. 5085 \ /
www.bergquistcompany.com
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930mm / 600mm / 375mm

World Class, Double-Side, Vertical, In-line
Cryo Pumped Sputter Coating Systems

Internet Consulting
and
Database Research

Save 80%

* Up to 8 double-side process stations
¢« Substrates 930mm, 600mm, or 375mm wide
* Automated for Production * Rack & Pinion
Drives ¢ Exc Condition « Professionally
De-Installed * Ready to ship now
* PhD Process Development Support

Alcatel - Comptech
Model SP-1 e 375mm (gty 1)

Ulvac
* 930mm (gty 3)  « 600mm (gty 3)

Get on the “Net.” Training, lec-
tures, Web sites, and consulting
by the former Executive Director
of the Internet Society. Visit the
SID homepage at

http://www.sid.org

Database research. Patent

WEB CATALOGUE
Throttle Valves, Pumps, Controls, Chambers
plus Motion Components of all kinds.

SYSTEM INTEGRATION « FIELD SERVICE
cerlified for Anorad and other Precision
Motfion & Robotic Systems.

Searches, Technical Literature,
Competitive Analysis, Market
Research, Demographics

H.L. Funk Consulting

7 Diane Court
Katonah, NY 10536
Telephone/Fax: 914-232-3530
E-mail:
consult@hlfunk.com

LMDC Lowr&oton

www.lasermotion.com |

3101 Whipple Road Fax-429-1065
Union City, CA 94587 510-429-1060
office @ lasermotion.com
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sustaining members

Acer Display Technology
Ad-Vance Magnetics, Inc.
Advance Reproduction Corp.
Agilent Technologies
American Panel Corp.
Applied Concepts, Inc.
Applied Films Corp.

Artesyn Solutions, Inc.
Aurora Systems

autronic — Melchers GmbH

BPS

Babcock, Inc.

Blue Fin Technologies

Brimar Ltd.

Brown & Sharpe Surface Inspection
Systems, Inc.

Candescent Technologies
Canon, Inc,

CELCO

The Cherry Corporation
Chunghwa Picture Tubes, Lid.

Clare Micronix Integrated Systems, Inc.

Clinton Electronics Corp.
Colorado Microdisplay, Inc.
Compaq Computer Corp.
Corning Incorporated
Corning Japan K.K.
Crystaloid Technologies
CYRO Industries

DigiLens, Inc.

Digital View, Inc.

Display Laboratories, Inc.
DisplaySearch

Dontech, Inc.

Earth Computer Technologies
ELDEC Corp.
Electro-Plasma, Inc.

eMagin Corp.

Emco Electronics Ltd.
Endicott Research Group, Inc.
ERSO/ITRI

F-P Electronics
Futaba Corp. R&D Center

Gerome Manufacturing Co., Inc.

Hannstar

Hitachi, Ltd.
Honeywell

Hoya Corporation USA
Hunet, Inc.

IBM

iFire Technologies

Imaging & Sensing Technology
Imaging Systems Technology
IMT Masken und Teilungen AG
Incom, Inc.

Industrial Electronic Engineers, Inc.
Infinite Graphics, Inc.

Innova Electronics, Inc.
Instrument Systems

Interface Display & Controls, Inc.
Interserv Corp.

Intevac, Inc.

InViso

Ion Systems

Ise Electronics Corp.

Kent Displays

LCD Lighting

LC-Tec, Inc.

Lexel Imaging Systems, Inc.
Lite Array, Inc.
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Lumin-Oz, LLC

Micronic Laser Systems AB
Microsemi Corp.

Microvision Corp.

Minolta Corp.

Mitsubishi Electric Corp.

Mitsubishi Electronics America
Molex, Inc.

Motarola Telematics Computer Group

NEC Corp.

Nippon Seiki Co., Ltd.

OCLI — A JDS Uniphase Company
OES/ITRI

OKI Electric Industry Co., Ltd.
Optoma Corp.

Optrex America, Inc.

Philips Flat Display Systems
Phosphor Technology Lid.
Photon Dynamics

Photo Research

Pilkington Micronics Ltd.
Pioneer New Media Technologies
Planar Systems

Plasmaco, Inc.

Polar Vision, Inc.
Polytronix, Inc.

Premium Allied Tool

Quanta Display, Inc.
Quantum Data Inc.

Rexam Image Products
ROLIC Research Ltd.

Sarnoff Corp.

Schott Corp.

Sharp Corp.

SI Diamond Technology
Silver Cloud Manufacturing
SmartASIC

Sony Chemicals Corp. of America
Sony Corp. Research Center
Stanford Resources, Inc.
Superior MicroPowders
Supertex, Inc.

Symbol Technologies, Inc.
Syntronic Instruments, Inc,

Tamarack Scientific

TCO Development

TDK Corp.

TEAM Systems

Techneglas, Inc.

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.

Video Electronics Standards
Association

Viratec Thin Films Inc.

Westar Corp.
White Electronic Designs, Inc.
WINTEK Corp.
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Palisades Institute for Research
Services, Inc.

411 Lafayette Street, 2nd Floor

New York, NY 10003
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European Sales Office

George Isaacs
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Attract more attention to your display with Vikuiti” Display Enhancement Films from 3M.
They offer multiple backlight enhancement solutions to increase overall screen brightness. And with new polarizers
for transflective and reflective mode LCDs, displays not only look brighter, but also whiter. All of which dramatically
improves readability—making any display virtually irresistible to anything that sees it. Customers included.

To speak with a representative call 1-800-553-9215, or e-mail ostechserv@mmm.com for technical information.

Vltu iti

Display Enhancement
y
4
§

Brighter. Wider. Better. .
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Imagine a monitor where you can view your entire microdisplay products are ideal for applications that need to. ~
project at one time. A monitor with a viewing area so have superior image quality and high resolution for full
large, you can see multiple applications, a full detailed visual impact.

- spreadsheet or an entire design without scrolling. Imagine a Improving your life, your products, your image, your {
monitor that is thinner, lighter and has a large screen so world - Three-Five Systems’ extensive line of microdisplay !
you can see your world, your way. Three-Five Systems’ products is taking display technology to a whole new level. !

:

@ reerve srrevs e

Three-Five Systems, Inc. Three-Five Systems, Ltd. For additional Information:
U.S.A. = 602-389-8600 Europe * 44-1793-549100 email: micro@threefive.com
Fax: 602-389-8801 Fax: 44-1793-549135 www.threefive.com
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