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At Optrex, We Can Put Any
Bright Idea On Display.

Dot Matrix
Character Module
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Color Graphics
LCD Module
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Eg I el =_H it | Graphics LCD
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i TEHT r'Z OPTREX

AMERICA, INC.

T o,
-I- [:' E! -I'-- ! . Whatever your LCD needs - standard or custom - Optrex can offer an
effective, cost-efficient solution. For over 30 years, manufacturers have relied

upon Optrex for technologically-advanced character, monochrome, color

and custom LCD configurations. Founded as a joint venture between Asahi
Glass Co. ITD. and Mitsubishi Electric Corp., Optrex provides technical
design and support through our own sales organization, and through more
than 100 sales and distribution offices worldwide. For more information

Custom call Optrex, or see your electronics distributor today.
LCD Module
IR — |
44160 PrymoutrH OAks Brvp., ® PLymourH, MI 48170 » (734) 416-8500 o FAX: (734) 416-8520 '

E-mail: ledinfo@optrexusa.com
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COVER: A special comparison of the two leading
digital-cinema projection technologies kicked off
SID 99 with a sizzle. This composite photo sug-
gests the experience.

Digital Cinema Arrives-,
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For more on what’s coming in Information Display, and for
other news on information-display technology, check the
SID Web site on the World Wide Web: http://www.sid.org.

Next Month in
Information Display

Flat-Panel Issue

+ Head-Mounted Displays

+ Single-Board Computers
+ Smart Integration in FPDs
+ Computex Taipei "99
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Editorial
CRTs Go Digital, and Other Display Reports from PC Expo
Kenneth I. Werner

The Display Continuum
Search and Acquire ...
Aris Silzars

The Year of the Rabbit
This is the Year of the Rabbit in the Chinese calendar — a congenial
time in which money can be made. But the largest SID International
Symposium ever held seemed more notable for its energetic diversity
than for marking a year of anything in particular.

Ken Werner

The Beat Goes On
As the tempo accelerates, microdisplay developers are exhilarated by
the dance - but at least one has become a wallflower.

Charles W. McLaughlin

Flat and Formidable
In the display world, it is still true that only LCDs combine the criti-
cal mass of sales volume with the critical mass of exciting technology
required to dominate both the market and the imagination.

Ken Werner

Emissives Sizzle and Fizzle
No single emissive display technology is a universal solution, but a
wide variety of technologies are available, are being worked on, and
are being sold.

Alan Sobel

Manufacturing Materials, Equipment, and Components
The SID exhibition contains a sizeable show within a show devoted to
display-manufacturing materials, components, and equipment.

Alfred Poor

The Old Dog - Some New Tricks
CRTs are a very mature, very effective technology, so we expect no
more than evolutionary progress — but there were innovations to be
seen at SID 99,

Joe Hallett

SID Honors and Awards Nominations
Index to Advertisers

Sustaining Members
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CRTs Go Digital, and Other Display

£ \ Reports from PC Expo
L A
| . PC Expo, held this year June 22-24 (just a month
*” ﬁ‘ after the close of SID "99), is a small(t]!r, less frenetic
- version of COMDEX - and it has the substantial
g advantage of being held in New York’s Javits Con-
= T vention Center, which is just an hour away from
& Information Display’s Connecticut editorial offices

on the reliable New Haven Line of the Metro North
commuter railroad.

It’s easy to get distracted by all the hardware, software, and entertaining con-
sumer-oriented trivia at PC Expo, but if one stays focused on display issues it’s
possible to move through the large halls quite quickly.

The big display news was delivered at a Wednesday morning press confer-
ence, where ViewSonic announced its support of the Digital Display Working
Group (DDWG) and its adoption of the Digital Visual Interface (DVI) specifica-
tion for the company’s LCD and CRT monitors. In so doing, ViewSonic pre-
sented a preview of its digital-only road map for migrating all of its monitors -
both LCD and CRT - to the digital domain. Marc McConnaughey, V.P. for
Technology and Sourcing, said that ViewSonic was the first company to
announce digital CRTs, and that the company’s intention was to accelerate the
adoption of DVI.

McConnaughey said ViewSonic’s digital CRT technology, called
OptiSync™, will initially add about 15% to the cost of a CRT monitor when it is
commercially introduced in January, but the company expects the digital CRT
monitors to attain price parity with analog monitors by the end of 2000. By pro-
viding a digital pipe between the display and the PC, OptiSync will permit
added features, enhanced performance, reduced cost, and enhanced reliability.
Fifty percent of the market will be digital by early 2001, McConnaughey said.

Steve Spina, Infel’s Strategic Initiative Manager, spoke as a representative of
DDWG, which now has 100 members. Its DVI interface is based on Silicon
Image’s implementation of TMDS. Intel’s objective, said Spina, is rapid digital
conversion. Its motivation is the desire to make PC use easier and more enjoy-
able, as codified in the “Easy PC Initiative™ and “Visual Computing Initiative.”

ViewSonic was showing its first digital CRT monitor, a flat 19-in. model
called the PT795. There will be 50 of them by the end of August. Price parity
will be possible, McConnaughey said in response to a question from 7D because,
although “we will be adding silicon ... we will then be able to take out cost in
deflection and multi-sync circuits.”

ViewSonic Executive V.P. Peter Weedfald commented, “The Internet is a
wonderful enabler for display technology.” He continued that the LCD-CRT
multiple has recently “gone the wrong way,” and is now at 3.5 for a 15-in. LCD
ora 17-in. CRT. “Three to four years from now, CRTs will still be shipping 100
million per year, but many of them should be digital.”

Among the displays in its booth, ViewSonic was showing 15- and 18-in.
LCDs that have both digital and analog inputs. They were showing picture-in-
picture. The price of the 18-in. version was not yet set, but PR rep Rhonda
Grech estimated the price at about $4000.

A variety of exhibitors were showing 18-in. LCD monitors - including Com-

pagq, Eizo, Philips, iiyama, and Sony - at prices between $3099 and $4000.
continued on page 44
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STANDALONE

ASTRO V6-891/894

Dot Clock fo 400 MHz

: Horizontal Scan to
. ook

Pims=— [Lxiremely easy operation
= . from front panel or PG

s Highest Available
Performance

256 Levels at all
i Frequencies

_ Fully compatible with
i all HDTV-formats-
d even 1080p

~ Accepts Bitmap-Files

Standalone Units from 82950

400 MHz for true 2K x 2K resolutions;
Storage of more than 1000 Timing/
Pattern Programs in Flash Memory and
EEPROM,; Fully PC-compatible with
“Bitmap” capability; direct access to any
parameter from front panel or through
PC-programs. And any of the
(E)EPROM you used in earlier units
can still be used.

That’s what we call High Performance,
Flexibility and Ease of Operation!

PC-BASED

Team VG-530pc
UNI VG-D300pc

PC-based Performarnce
Dot Glock ta 300MHz

Horizontal Scan to
250KHz

Fully Programmable
Patterns

Fully DDC Compatible
Accepts Bitmap-Files

UNI VG-D300pe Units
with Win 95 &
Win NT 4.0

PC-Based Units from $2500

300 MHz gives you ample margin if
you work with Display Systems up to
a 1600x1280 resolution, Its full
“DDC” capability is an increasingly
important asset in service and manu-
facturing applications.

Both PC-based units allow VESA-
D.PM.S. testing and the ability to
import preset .pex data files from
other sources as “test patterns”.

The user interface is DOS- and
Win 95 & Win NT 4.0 respectively.

Visit

Powerful New Video Generators.
The S

mart Choices.

DIGITAL
ASTRO VG-826A

True “Digital” Video
Generator

Dot Clock to 75MHz /
150 MHz

- Operated dirgctly from
s a PC or with “Remate”
Fronipanels

Very Compact &
Lightweight

8 Bits resolution/
pixel/ color

Digital Units from 85950

Service, repair, evaluate or engineer
FPDs? The Astro VG-826A is the
Digital Generator for you.

It’s small and light, yet has the
performance to drive any single or

- multiplexed Flat Panel Device with a

resolution of 24 bits per pixel up to a
multiplexed frequency of 150MHz.

It can be programmed/operated
from a PC, the RB-646A “Remote”,
Frontpanel or the RB-614C
Controller.

Make the Smart Choice... Contact Team Systems

Gl 1.800-338-1981 =" www.team-systems.com

TE/AM

Tel.: 408-720-8877 Fax: 408-720-9643

TEAM Systems, Inc. 2934 Corvin Drive, Santa Clara, California 95051
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the display continuum

Search and Acquire ...

by Aris Silzars

When kids play in the dirt, we call it “kids playing in
the dirt.” When adults play in the dirt, we call it
“gardening.” And when adults play in the dirt using
heavy machinery, we call it “a major construction
project.” Thus, it seems that our frame of reference
for a given situation has a strong influence on our
interpretation of its significance. Maybe the cost of the toys also has something
to do with it.

Some years ago, two of our at-that-time young children had built an elaborate
sand castle on the beach. As sunset approached so did the tide. As the first gen-
tle waves surrounded their creation, the moat that had been constructed that
afternoon slowly filled with water and served its intended purpose. The sand
castle stood in all its glory, with the moat retaining the water even after each
wave receded. But the ocean was not to be denied, and soon large chunks began
to crumble from the corners of our creation. The oldest child, who was about
eight, at first tried to do some repairs, but when that turned into a clearly hope-
less task, he became quite distraught. He could see that his hard work was not
going to survive what, in his view, had by now become an evil onslaught by the
ocean. No parental explanation (that it was time for us to head home anyway)
could provide adequate consolation. From his viewpoint, this was a major disas-
ter and parental logic was not going to improve the situation. It took most of the
trip home to re-establish the mood of what had otherwise been a terrific day.

Of course, for most of us it is much easier to see these “childish™ behaviors in
children than it is to see them when they are demonstrated by adults. Hardest of
all is to see them in ourselves. When kids play on the family’s computer, we
call it “kids playing games on the computer.” When adults play solitaire or
other games on their computers while on a plane flight or in the office, we call it
“taking a well-deserved break from important and exhausting business activi-
ties.” When kids throw a temper tantrum, we call it “kids acting like two-year-
olds™ - which is often the age that they happen to be. When adults throw a tem-
per tantrum, one of the currently popular descriptive terms is “road rage.”

How we interpret a situation can determine how we respond to it and the effect
it has on us. As many of you have, I'm sure, discovered, in most cases an opti-
mistic and perhaps even playful attitude is more likely to lead to a good outcome.

Therefore, in this spirit of not taking life too seriously, let’s take a look at
some of the recent events that are creating great excitement in both the technical
and financial sectors. As we all by now know, any new start-up company that
puts the @ symbol or a “.com” in its name is deemed immediately ready for an
IPO (initial public offering). Whether or not it is ever likely to become a prof-
itable business hardly seems to matter. Right now, the entire financial commu-
nity seems to be tangled up in the Web.

The Internet, the World Wide Web, or just “the Web,” is certainly going to be
increasingly important to us in the display community because the more that is
done on-line, the more new displays are going to be needed. If we are able to
understand the nature and the location of these on-line activities, we should be
better positioned to respond with the right kind of display technologies - current
or yet to be invented. For us, that old marketing adage for business success

contimied on page 48
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A short time ago in a galaxy not so far, far away... there was no such thing as Diffuse Reflective Polarizer
Film from 3M. Thankfully, here and now, it exists. Increasing the brightness of displays throughout the
universe by 45%. Ideal for large screen applications such as LCD monitors and complementing wide
viewing angle technologies—making them light years better. So resist the dim side. Use the force of the
phone and call 1-800-553-9215 to speak with a representative today.

3M™ Optical Enhancement Films
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Check what you need in your display analysis system:

\/ flat panel lests
\/ CRT tests

easy upgrades (hardware and software)
\,slandard for ISO, NIDL, and VESA testing

\/()ptimize(l for fast, accurate, and automatlic tesling

i OT——

"

If you chécked uII: of the above,
you have chosen the Microvision $5200 Family |
of Display Analysis Systems |

With the §8200 family,
you can precisely,
automatically, and
completely measure
display performance—
and that includes Microvision. Innovating since 1983.

flat panels.
. If you checked all of the

above and would like more information,
call Microvision at (800) 951-3188.

IMICROVISION

l Dedicated to the Needs of the Display Indusiry

$5200

Complete turnkey
system with computer,
G-axis positioner,
monilor, software, and
S8200 camera system.
Automatically performs
spatial and luminance
measurements,

$5210

You can easily field upgrade
to the more powerful SS5210
package, which provides all
55200 functions, plus an
integrated spectrometer for
spectral analysis and color
measurements. Includes
response ime measure-
ment capability.

$5220

For flat panel tesling, a field upgrade to
Lthe 88220 is easy. The 58220 provides
spectromel
color analysis, color shift and luminance
testing. Coupled with the §5210, this is the
most comprehensive test system ever
offered—al a fraction of the cost of
individual test instruments. All tests are
performed at NIST-traceable accuracy.

Circle no. 4

sed off-axis measurement,

550 High St., Suite 108 / Auburn, CA 95603
Tel: (530) 888-8344 [ Fax: (530) 888-8349
Toll Free: 1 (800) 931-3188

Email: microvsn.com

Web site: http://www.microvsn.com

International Reps:

Japan - ARGO CORP., 06 339 3366
Taiwan - SUPERLINK 11., 02 705 7090
Korea - B & P INT'L, 02 546 1457
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Red So Real It's Dangerous.

There's an old saying, "If you mess with the bull, you get the horns!" Well, Toshiba has learned that if you
mess with perfection, you get something even better. After bringing superior brightness and higher contrast
to its advanced Microfilter technology, Toshiba has set its sights on adding realism and color purity to its
display images. Introducing Microfilter 99 CRT. By improving the red color filter and red phosphor, Toshiba
has extended the color range by 5%, resulting in brighter colors and glowing red hues that add dimension to
its images. No other CRT can match this realistic color. Microfilter 99. Reds so bright, you might just say Olé.

® ® CRT
i [ 4
micrnfiltEfoog
In Touch with Tomorrow

TOSHIBA

http://www.toshiba.com/taec
Toshiba America Electronic Components, Inc., Electron Tube and Device Division: One Pkwy., North, Suite 500, Deerfield, IL60015 Tel:1-800-879-4963
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Stuck in a tight space? LCDL Thin-Profile Lamps are for you...

B 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 poe
feature reduced power consumption and superior thermal
performance all in a simple, lower weight, more durable unit.

Diffuser

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

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

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

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

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

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

..that’s \'m_ﬂl Wwe ma
LCD I.uightinlg,l Inc.
M~

37 Robinson Blvd. ¢ Orange, CT 06477
203 795-1520 » Fax: 203 795-2874
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Ultra-simple operation. Oversize LCD display. Lab-grade accuracy.

The UDT Instruments SLS 9400 Colorimeter.
Unsurpassed Performance And Convenience.

Want to make your job easier and more effective? puts total control at your fingertips. An oversized,  use only three) closely mirror the CIE tri-stimu-

Pick up the SLS 9400 Colorimeter from UDT backlit LCD display for strain-free viewing. Plus ~ lus curve, making it ideal for a complete range
Instruments, a world leader in an RS-232 port for remote operation.  of demanding applications.
advanced photometric instru- / It's all so simple, you'll hardly need 0h yes—the SLS 9400 also beats competitive
mentation. the instructions. units on price, too.

First you'll notice its unique <, . Then there’s the sensor head. For more information, please call today.
ergonomic design. Comfortable. You'll enjoy a low-profile design (800) 891-2709. Or write UDT Instruments,

that's perfect for hard-to-reach 727 S. Wolfe St., Baltimore, MD 21231,
places. And a vacuum-seal suction Website: www.udtinstrumenis.com

Extremely light weight. And tilted

for easy viewing—even when you set

the instrument on a tabletop. cup that holds securely—yet releases
Next you'll discover its refreshingly simple * in moments.

operation. Including intuitive, menu-driven And the performance? Nothing short of lab

commands. A four-position toggle switch that grade. A combination of four sensors (others &@T INSTRUMENTS
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Teamwork.

The essence of teamwork at Lexel is
talented, dedicated people working
together and striving to achieve
ever-increasing levels of excellence.
Excellence is evident everywhere at
Lexel and is the reason our special
purpose CRTs are so valued in the
industry.

Pride in achieving excellence is the
cornerstone of the Lexel Team. Pride
in the design and manufacturing of
CRTs which exceed customer
requirements and expectations; pride
in continually improving our
processes and products; pride in our
commitment to our customers and in
providing them with superior quali-
ty, value, performance and service;
but most of all, pride in ourselves
and in our continuing commitment
to each other.

Excellence, Pride and Teamwork -
That's Lexel

LEXEL

IMAGING SYSTEMS, INC

A SUBSIDIARY OF LEXEL CORPORATION

1501 NEWTOWN PIKE « LEXINGTON, KY 40511
PHONE (606) 243-5500 ¢ FAX (606) 243-5555
SALES & MARKETING (970) 731-5260 » FAX (970) 731-5261

Visit our website: www.lexel.com
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“Avionics products reach new
heights with Terrapin® films,
from Tekra’s Advanced
Technologies Group.

Terrapin’s smooth, tough
surface is the perfect choice
for airplanes instrumentation
panels, offering:

® High-resolution matte
hardcoating to reduce
surface glare

® Maximum hardness to
protect against pens, _
fingernails and other points

e Superior resistance {
chemicals, cleaners
and abrasives

* Class 10,000 clea:
coating to minimi
contamination

F_ir_i:d-éu_t where Terrapin can
you. Call ATG or visit our

_30_0'f443.'0291 Fax: 41427973276
ww.tekraatg.com i
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v

Thin Films

-

As multi-faceted as a diamond.., Balzers Thin Films
FL-9496 Balzers

Principality of Liechtenstein

are the many solutions we offer as a
leading producer of thin films and
optical components. Always providinga  Tel. +41(0)75-388 44 44
dedicared effort 1o benefit our worldwide  Fax +41(0)75-388 54 05
partners — Balzers Thin Films has the E-Mail: sales@brf.balzers.net
professional skill and expertise to meet

the needs of your most challenging

USA, Golden, CO

o o Tel. +1(303)273-9700
Combining our proven thin film Fax +1(303)273-2995

technology with our
manufacturing knowledge -

integrated solutions for optical

applications.

Germany, Geisenheim
Tel. +49(0)67 22-99 30
available from one source. Optimized t0  Fax +49(0)67 22-99 31 61

components and assemblies are now

5040/1.99 www.fkp.ch

the needs of the projection display
manufacturer we offer the ColorCube™
and ColorWheel™ for color splitting
and recombination, Silflex™ ultra-high
reflective mirrors, Calflex™ hot mirrors

and much more... heep:/fwww,bif balzers.com
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MICROIJOIN, INC
Poway, CA 858/877-2100

ACF Bonding System for FPD

The Model 6800 is a computer con-
trolled ACF bonding system. It can
perform TAB and chip-on glass assembly
operations on flat panels of up to 40"
(1.02M). It is ideal for high mix,
low volume assembly or rework
environments. The system incorpo-
rates MicroJoin’s Ceramic Hot Bar
Technology™ providing highly
repeatable part co-planarity and
superior heat conduction. The 6800
features high precision hot bar z-axis
actuator for pressure control, vision
alignment system option for parts to
90 microns, multi-axis motion system,

Windows NT-based operating system.
The computer controls motion, vision,
lighting, and logs process parameters
for SPC analysis. The system is Class
100 clean room compatible.
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Hot Bars

Ceramic Hot Bar Technology™
(CHBT™) from Microjoin assures
process control and part consistency
for ACF, heat seal, and reflow solder
bonding processes. Microjoin’s
CHBT performs with exceptional
flatness and part co-planarity, very
low thermal gradients, complete
electrical isolation from the parts,
and no oxidation build-up.

You can use Ceramic Hot Bar Technology for flex-to-glass, flex-to-flex, mlcro
flex-to-PCB, chip-to-glass, edge connectors, ibbon cable and more,

Contact Us Today...

Phone: 858 877-2100 e-mail: hotbars@microjoin.com

Better Bonds

ACF BONDING HEAT SEAL BONDING REFLOW SOLDERING

MICROIJOIN, INC
Poway, CA 858/877-2100

Polarizer Laminator for FPD

The Model 6300 is an all new work-
station for application of polarizing
film to flat panel displays diagonals
of up to 21" (533mm) with an aspect
ratio of 4:5. The 6300 features five
standard roller lengths for a variety of
film sizes and vacuum hold-down for
LCD panels. Lamination repeatability
is +/- 0.3mm. Typical cycle times
range from 39 to 66 seconds including
load/unload. The system is Class 100
clean room compatible.

Circle No. 2

Even more, these critical process
features can be demonstrated
under a wide range of dynamic
conditions. MicroJoin has over 25
configurable system platforms to
meet specific application require-
ments. Stemming from its Toddco
General, Palomar, and Hughes
roots, Microjoin has more than
50 years of combined expertise.

join

APk T Comgasy

MICROIOIN, INC
Poway, CA 858/877-2100

4200 PDI for LCD Module
Bonding, Testing

The 4200PDI provides two

bonding and two testing positions for
LCD module assembly. Using two
bond heads with MicroJoin’s Ceramic
Hot Bar Technology,™ the 4200 can
increase throughput by a factor of
three times. While two modules are
bonding, another two are tested then
unloaded. Its computer controller and
camera provide real-time viewing of
LCD pixels for quick assessment of
bond quality.

Circle No. 3




The Year of the Rabbit

This is The Year of the Rabbit in the Chinese calendar — a
congenial time in which money can be made. But the largest

SID Symposium ever held seemed more notable for its energetic

diversity than for marking a year of anything in particular.

by Ken Werner

’I:E SOCIETY FOR INFORMATION DISPLAY’S

1999 International Symposium, Seminar &
Exhibition (SID ’99) was a great success, but
it punctuated a year of contradictions. Overall
attendance was up to approximately 6600
from last year’s 6200, 255 exhibitors rented
402 booths compared to 235 exhibitors and
380 booths in 1998; and registrations to the
technical symposium were up to 1710 from
1660. (Only registrations for the Monday and
Friday seminars were down, which left the
SID 2000 Executive Committee considering
whether some fine tuning was in order.)

The growth occurred despite continuing
bearishness (in the sense of a “bear market” -
there is no “Year of the Bear” in the Chinese
calendar) among many Asian display manu-
facturers and substantial continuing losses at
some of the major Asian electronics conglom-
erates. For the first time, one major Japanese
display supplier did not participate, while
other Asian companies cut back on their origi-
nal booth reservations.

But these cutbacks were more than made up
for by new exhibitors that included compo-
nents, materials, and applications-oriented
companies. Among these were Dai Nippon
Printing with its Display-of-the-Year- Award-
winning Ultra Contrast Screen, single-board-
computer maker Applied Data Systems, micro-

Ken Werner is the editor of Information Dis-
play Magazine; 203/853-7069, fax 203/855-
9769, e-mail: kwerner @sid.org.
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Ken Werner

The early morning sunshine illuminates San Jose's McEnery Convention Center (with the red
slashes of tile work over the entrance) during SID '99.

prism-backlight producer Lumitex, and new
EL vendor and OLED developer Lite Array.
Similarly, the increase in overall attendance
occurred despite the likelihood that employees
of at least some Asian companies were find-

| ing it harder to obtain travel expenses. This
left members of the SID Executive Commit-

tee, the SID 2000 organizing committee, and
Show Management very optimistic about con-

0362-0972/99/1509-012$1.00 + .00 © SID 1999

tinuing growth next year in Long Beach. Sub-
stantial growth is anticipated on top of the
growth experienced this year. The Asian dis-
play industry is expected to continue to
recover from last year’s LCD glut and the
effects of the “Asian flu” and grow more
bullish. The Symposium plans to extend this
year’s successful initiation of the Display
Electronics and Display Applications tracks,



During show set-up, workmen erect the Golden Gate Bridge reproduction that spanned the
Philips Flat Display Systems booth during the show.

could reshape the entire flat-panel industry - if
it lives up to its promise (more on this later).
The flashiest story at SID was the very well
attended Keynote Session, which presented
the rationale for digital cinema and included
exciting large-screen demonstrations of the
two leading digital projection technologies:

and to undertake a serious expansion of its
Display Manufacturing track.

Although this was not a year in which any
one item dominated the entire conference and
show, a remarkable number of activities,
trends, demonstrations, and new products were
significant. Some were exciting, and one

Hughes-JVC’s ILA® and Texas Instruments’
DLP". The session was kicked off by Holly-
wood veteran Curt Behlmer (Studio Systems,
Inc.), who traced the visual, acoustic, and
venue development of cinema from the begin-
ning (Edison and the Lumiere brothers) to the
present (cup holders on theater seats and digi-
tal sound), and outlined the compelling tech-
nical and financial case for electronic projec-
tion. He concluded that “digital cinema is
inevitable,” but among the implementation
issues to be resolved are technical standards,
the choice of an end-to-end or component sys-
tem, and the way of allocating costs and bene-
fits. (Without adjustments, distributors will
reap the biggest financial benefits and
exhibitors will incur the largest expenses.)
After Behlmer's introduction, Bill Bleha of
Hughes-JVC described his company’s ILA®
| technology. The theatrical version of the EC
12 projector produces 12,000 Im, a sequential
contrast ratio (CR) of 1500:1, and 2000 %
1080 pixels - the same number that film pro-
jectors produce in theaters. The new D-ILA
technology, which won this year’s SID/Infor-
mation Display Display Product of the Year
Award, will be used for cinema in the future.
Then Larry Hombeck discussed the Texas
Instruments cinema projector based on the
company’s DLP system, which incorporates
Digital Micromirror Devices (DMDs). The
three-chip third-generation projector was pro-
ducing 10,000 Im and had a 42-bit color depth,
a sequential CR of 800:1, and 1280 x 1024 pix-
els stretched to wide-screen proportions by an
anamorphic lens. Hornbeck made much of the
fact that DLP is a completely digital system.
Both projectors were demonstrated with
telecine conversions from feature-film stock
onto D5 digital video tape, with images shown
on a 50-ft. screen. From a viewing position
close to the screen, the greater pixel count of
the Hughes-JVC projector made a marked dif-
ference, but as one moved far enough back so
that the difference in pixel count was no
longer visible, the high contrast and color
depth of the TI projector was extremely
impressive. (For more details, see Chuck
McLaughlin’s microdisplay article elsewhere
in this issue.)

Wait Until Next Year

It’s a little too soon for this to be the “Year of
the Microdisplay,” but the consensus among

| microdisplay developers is that next year will
be big time.
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In the San Jose Convention Center’s cavernous Exhibit Hall 1 was a
large white tent bearing an invitation to step into the Display Tech-
nology Showcase (DTS). As one entered, the dim lights and hushed
voices of observers gave the impression that one had stumbled into
an art museum by mistake. But instead of paintings by the masters,
the room was filled with products crafted by the masters of display
technology.

For the second year in a row, the SID Symposium included space
for the DTS, where participants could view the latest designs side by
side with their peers. These ranged from technology demonstrations
and prototypes to commercially available products.

To level the playing field, all devices received the same images at
appropriate resolutions. ALTINEX (Brea, California; www.
altinex.com) provided the technical expertise to design, construct,
and monitor the signal distribution and conversion so that each device
was assured a clean source for the image data. The most challenging
infrastructural requirement was providing simultaneous analog and
digital versions of the same images, said ALTINEX President Jack
Gershfeld. (An employee of one of ALTINEX's competitors was
overheard to say that doing this was “impossible.”)

The test patterns were designed and provided by Senera Tech-
nologies (Rumson, New Jersey; www.displaymate.com), publisher of
the DisplayMate program. Motion-video source material came from
Universal Studios Home Video and Sony Entertainment. (A CD-
ROM containing the still images - test patterns, 24-bit photos, and
24-bit scans of fine art - used during DTS is available for $100 plus
shipping and handling; contact Nutmeg Consultants at 203/853-7069,
fax 203/855-9769.)

The Display Technology Showcase

The displays were divided into four categories: Microdisplays,
Desktop Displays, Larger Video Graphics (direct-view and projec-
tion), and HD Video Displays. The two entries in the Microdisplay
category were from Colorade Microdisplay and MicroDisplay Corp.,
using viewfinder-style mountings.

Five of the desktop displays demonstrated scaling engines from
Arithmos and Genesis Microchip, while three more focused on con-
troller circuitry from Sage and Silicon Image. Data Modul, Emco
Electronics, and Mitsubishi exhibited AMLCD panels ranging in
size from 8.4 to 15.1 in. on the diagonal. One of the most striking
products in this group was the 18.1-in. AMLCD panel by Planar
Advance designed to be readable in direct sunlight. Rated at 800
cd/m?, it was dramatically brighter than most other panels. Also high
in brightness (rated at 1700 cd/m®) was the Emco panel designed for
sunlight viewing, particularly in ATM applications).

The Larger Video Graphics group of displays were dominated by
42-in. panels and were noticeably brighter and had more contrast than
in the past. IEE, NEC, and Plasmaco provided plasma-display pan-
els (PDPs). Electrohome showed a high-brightness data projector
using three TI DLP chips to create the image. Genesis Microchip
demonstrated a scaling engine used in a Lightware Scout projector
that weighs under 6 lbs. Raytheon showed an intriguing rear-projec-
tion desktop monitor that is commercially available; the 32-in. dis-
play had SXGA (1280 x 1024) resolution using TI DLP technology
in a ruggedized housing.

The two entries in the HD Video Displays group were Sony’s com-
pletely flat 34-in. FD HDTV TV set with a direct-view CRT and 16:9
aspect ratio, and a prototype of Plasmaco’s 60-in.-diagonal PDP.

(The DTS booklet provided specifications
for the 50-in. Plasmaco PDP, but the com-
pany finished three 60-in. models in time
for the show. One of them was at DTS, one
was on the show floor, and one was kept in
a hotel room as a spare.) This 16:9-format
display provided an impressive image com-
pared with the smaller designs around it.

In contrast to all the other PDPs, which
are intended for HDTV or as multimedia
monitors, Fujitsu’s 25-in. SXGA PDP mon-
itor with 0.39-mm pixel pitch is intended as
an engineering-workstation display.

The purpose of the DTS is to help people
understand the inherent strengths of the var-
ious display technologies, and to help sys-
tem houses and product designers make
optimal matches between display technolo-
gies and applications. Therefore, there are
no winners and no losers at DTS. Both last

and products.

The opening “Indian head” slide appeared simultaneously on close to 30 displays around the
Display Technology Showcase tent. It was the first in a sequence of still images and video
designed to help attendees assess the characteristics of widely differing display technologies

year and this year, the comparisons were
informative and entertaining, and produced
a couple of interesting surprises.

- Alfred Poor

Ken Werner
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SID Honors Leaders in the Display Industry

The honorees at the 1999 Society for Information Display (SID) Honors and Awards Banquet again represented an elite group of key contributors
to the display industry. Andy Lakatos (Xerox Corp.), Chair of the Honors and Awards Committee, opened the ceremonies by recognizing all the
award winners for their “hard work, innovations, and entrepreneurial spirit.” As SID President Tony Lowe noted in his written comments in the
awards program, each year through the Honors and Awards program, the Society recognizes “not only the highest achievements from basic
research to entrepreneurial success, but also outstanding service to the Society and the display industry in general.” This year’s honorees clearly
embody this goal.

The Karl Ferdinand Braun Prize was awarded this year to Larry J. Hornbeck, a TI Fellow in Digital Imaging at Texas Instruments. The
Braun Prize is awarded for outstanding technical achievement in, or contribution to, display technology. Dr. Hombeck received his award for the
invention and development of the Digital Micromirror Device (DMD"™) projector.

As he explained in his acceptance remarks, Dr. Hornbeck’s first work on analog light-modulator technology resulted in the original Deformable
Mirror Device, a plastic membrane over a silicon transistor array. The technology was intended for optical signal processing, but executives at TI
immediately started to encourage him to make a display out of it. In 1984, he designed an improved version that was intended as a substitute for
the light bar on Xerographic printers. The first digital version was developed in 1988 and was used successfully in a Xerographic airline-ticket
printer application.

Further encouraged by managers who wanted to make a display device out of his printer imager, Dr. Hornbeck completed the first prototype of a
projection system based on a DMD in 1992. Since then, he has further refined this remarkable device with “hidden hinge” technology and dramati-
cally greater resolutions. A true measure of his success was stunningly illustrated at the opening session of the SID Symposium with a demonstra-
tion of a full-size commercially viable movie-theater projection system using three DMDs. As DMD projectors begin to appear in a variety of busi-
ness markets, the full reach of the DMD development is yet to be fully explored. However, it is one of the more unique and creative contributions
seen in the display industry. This year’s Braun prize also included a $2000 stipend courtesy of Thomson Consumer Electronics.

The Johann Gutenberg Prize is awarded each year for outstanding achievement in, or contribution to, printer technology. This year’s winner,
Dan Hays, was recognized for decades of scientific discovery and innovation in the electrophotographic process that enabled outstanding copy
quality in three generations of copier and printer products. Dr. Hays, who is currently a Research Fellow at Xerox Corporation, guided the audi-
ence through the revolutionary history of electrophotography and how Xerox Corporation actually came about.

Among Dr. Hays’s accomplishments are his many inventions in the area of toners and transfer systems, without which we literally would not
have today’s ubiquitous photocopying technology. This year’s award carried with it a $2000 stipend from the Xerox Foundation.

This year’s winner of the Lewis and Beatrice Winner Award for exceptional and sustained service to the Society was Philip M. Heyman. His
services to both SID and the display community are numerous, including major innovations in the manufacturability of CRTs and research into fer-
roelectric TFTs, lasers, and photochromic materials. Dr. Heyman has served in a variety of posts on Symposium committees, was a major architect
of the current business plan for Information Display Magazine, and is currently Chair of the Conventions Committee. A member of SID since
1975, he commented in his acceptance remarks about how far the Society has grown from its roots as a U.S.-based organization to a truly interna-
tional society with conferences, meetings, and interests in almost every part of the world. Because he knew Lewis Winner, Dr. Heyman said, he
was particularly honored to receive this award, and was especially pleased to see that we still honor Lewis Winner’s standards of quality today.

Also honored were six winners of the 1999 Special Recognition Awards:

John C. C. Fan for the development and commercialization of single-crystal wafer-based TFT-LCD technologies. Dr. Fan is the Chairman,
CEO, and President of Kopin Corporation.
+  Yasuyuki Gotoh for the development of a new class of fluorinated liquid-crystal compounds suitable for TFT-LCDs. Dr. Gotoh is a technical
manager in the Liquid Crystal Production Unit of Chisso Corporation.
Kenji Okamoto for the development of novel and innovative multi-domain vertical-alignment processes for fast, large-screen LCD applications.
Dr. Okamoto is a Deputy Director in the LCD Development Department of Fujitsu Limited.
Kouji Suzuki for the development of novel large-area TFT-LCD array structures and drive systems. Mr. Suzuki is a Chief Research Scientist at

Toshiba Corporation.
»  Yasumasa Takeuchi for the development of low-temperature alignment materials for TFT-LCD applications. Mr. Takeuchi is a Member of the
Technical Staff of the Opto-Electronic Materials Business of Bridgestone Tire Company, Ltd.
»  Malcolm Thompson for entrepreneurship and leadership in the display industry, in particular in high-resolution display and sensor products.
Dr. Thompson was, until recently, President and CEO of dpiX Corp. Ironically, he announced the sale of dpiX to a group of companies during his
acceptance remarks. He is now President and CEO of Novalux and is also the Chairman of the Board of the United States Display Consortium
(USDCQ).

Four distinguished researchers were named Fellows of the SID.
» Makoto Maeda (Sony Corp.) for his contributions to the performance of the Trinitron as well as monochrome flat CRTs.
+  Shoichi Matsumoto (Asahi Glass Co., Ltd.) for his contributions to the research and development of both passive and active LCDs, and for his
leadership in the LCD community.

Terry J. Scheffer (In Focus Systems) for his invention of several seminal display technologies, including STN and active-addressed™ LCDs.
Tsutae Shinoda (Fujitsu Laboratories) for the development and commercialization of color display technologies.
- Stephen J. Atwood
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Convergence and Effervescence Fuel
Success of Evening Panels

Tuesday-evening panel discussions are a tradition at SID, but success depends on a mixture of
topic, moderator, audience, and enthusiasm that is not entirely predictable. The chemistry
ignited beautifully at “Computer Television Convergence: The Start of a New Paradigm?,” and
those in attendance may have been surprised on two counts. First, panel members largely con-
curred on the major issues. Even more striking is the fact that their view of “convergence” is a
bit different from the widely held vision.

Panel moderator Nikhil Balram of Faroudja Laboratories started the discussion by present-
ing a list of trends in the broader marketplace. Analog entertainment is giving way to digital -
as demonstrated by audio-CD replacement of vinyl records - and low-cost increased-capacity
storage media makes this shift more cost-effective. The lower-cost/increased-performance
trend also applies to other components, including CPUs and multimedia accelerators, leading
to the point where it is now possible to obtain “free” PCs. High-bandwidth connections -
ISDN, xDSL, and cable - make more data readily available, and families have started to net-
work multiple devices in their homes. Digital displays and game consoles place impressive
amounts of computing power and resolution within easy reach of many users. And as the
Internet delivers entertainment and two-way interaction as part of its content stream, the lines
between communications, entertainment, and productivity applications become increasingly
blurred.

This opening set the stage for a lively discussion among the panel participants: Eric Hasel-
tine of Walt Disney Imagineering, Robert Logan of Thomson Consumer Electronics, Dave
Marsh of Microsoft, Charles McLaughlin of McLaughlin Consulting Group, Sai Naimpally of
Panasonic AVC American Laboratories, and Trey Smith of Compaq Computer.

The panelists generally agreed that there would not be one single “converged” device in the
home, and that the single “killer app” remains elusive. Marsh asserted that what the market
wants most is simply “a better TV.” Naimpally pointed out that the functions of the device
will be shaped by where it will be used - living room, kitchen, or bedroom - and by the users’
buying habits, which are influenced by familiarity with the technology, price, and perceived
value. Haseltine observed that there “never has been a new medium that obsoleted those that
preceded it.” (True for AM radio surviving the advent of FM and for broadcast TV after cable
and satellite became available. But vinyl records didn’t survive the audio CD except as a low-
volume curiosity, so they’re the exception to Haseltine’s Rule.)

Marsh presented an interesting way to analyze technological convergence in the home
which separates functions into different components. The “receiver” acts as the conduit for
information, and can be connected to cable, telephone, or other sources. One or more
receivers then communicate with the “intelligence™ component, using a high-speed digital con-
nection such as FireWire, USB, or PCI bus. The intelligence device can then be connected to
one or more “glass” components - the displays - which can be sized and formatted as appro-
priate for different locations and applications. The glass components could use either analog
RGB connections or digital connections such as DVIL.

Smith made the point that televisions are already too difficult to operate, and adding more
content sources will only increase the need to streamline the user interface, which will take lots
of development and processing power. Logan stressed that a better interactive programming
guide, which makes it easier to choose content, would be an important step. Both Smith and
Marsh agreed that consumers are ready for the hardware to start making choices for them, to
automatically pick only those items that might be of interest based on past choices. This is a
feature that is already appearing in some video caching devices.

Haseltine pointed out that a critical factor in this automated selection process is “who owns
the customer?” There may be enormous economic advantages to owning the first image that
comes up on the user’s display, as is the case with “portals” on the World Wide Web today.

The panelists also tackled the format question. Most agreed that television will go to the
16:9 format, although McLaughlin observed that making this change is likely to wreak havoc
on production yields for LCD panels, at least in the short term. He also predicted that wide-




format monitors for desktop computing will be an important development over the next few
years, although other panelists felt that this will only happen if the extra pixels can be deliv-
ered for little or no additional cost.

In response to a question from the audience concerning the possible impact of this new tech-
nology on a more global level, Haseltine reported that there are interesting cases where there
was 1o prior technology in place. In parts of Africa, for example, the first telephone systems
are cellular. In China, many families can only afford one device, so they buy a personal com-
puter. Then, they get a TV tuner card for it and use it to watch broadcast television.

Another audience member observed that group viewing seems to inhibit content “surfing,”
whether it’s changing channels or accessing the Web. Haseltine responded that the interactive
component can be effective if designed properly, but that interactive activity generally does
lead to fragmentation, with each family member watching his or her own TV. One possible
solution would be to have a large screen for group viewing, with each viewer having a separate
handset with integral display for controlling individual surfing content.

So where can we expect to go from here? Smith observed that we are now in a situation
where we expect too much in the short term, but underestimate the long-term changes. Among
the important trends the panelists expect to emerge in the next few years are improved pro-
gramming guides, video caching and time-shifting devices, and storage built into TV sets for
guide data and other content. And if the past is prologue to the future, watch for applications
in the workplace to migrate to the home, bringing new digital technology and devices along
with them.

The second panel session, “Reflective Displays for Portable Devices,” treated a narrower
topic, but an important one for the display industry and makers of portable systems, which are
believed to be one of the big growth opportunities for flat-panel displays over the next few
years. When moderator Bill Doane of Kent Displays introduced his interestingly varied panel
of experts - Robert Akins of Motorola, Edward F. Kelley of the National Institute of Standards
and Technology (NIST), Takashi Orimoto of Casio Computer, and Tatsuo Uchida of Tohoku
University - one person was missing. Daniel Munyan of Everybook had run into airline flight
difficulties, but arrived during the introductory remarks.

This panel discussion was more notable for interesting sound bites than for surprising reve-
lations or philosophical positions. Uchida commented that LCDs lost their early advantage of
high brightness when manufacturers moved from monochrome to color. But once color was
established, attempts were again made to remove or improve the backlight. Guest-host tech-
nology achieves brightness by removing the polarizers, but it has poor contrast.

In LCDs, continued Uchida, a rough back surface diffuses incident light, with some light
being internally reflected off the front surface back into the display, and with reflectance
depending strongly on viewing direction. The display doesn’t look like paper at all; however,
at Tohoku University they have designed surfaces that multiply the luminance by a factor of 7
by using parabolic figures with different periods. They have built units that have indoor
reflective performance similar to that of standard backlit units in notebook PCs. Qutdoors, the
standard units wash out completely, while these new reflective units are easily visible, said
Uchida.

Akins pithily informed the audience why the display industry is excited about the mobile
market: From $160 million in 1998, it is projected to grow to $330 million by 2005.

Munyan, victorious in his battle with the airlines, said that Everybook will be prototyping
cholesteric displays from Kent Displays this summer for a 2-1b. e-book. It’s the only current
technology that will give them both the light weight and the low power consumption they
need, he said. In answer to a question from the floor, Munyan said a display needs to be 300
dpi - or an effective 300 dpi with the help of Cleartype or other technology - for people to
react to the display as they would to a printed book.

Recent experience we’ve had with IBM’s 200-dpi color “Roentgen” AMLCD and other
high-resolution displays supports that assertion.

- Alfred Poor and Ken Werner
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Haviland Wright (CEO, Displaytech): “The
big news is a high-volume product for the
Christmas [1999] market. The manufacturing
will be done by Miyota - the leading maker of
mini-CRTs for camcorder viewfinders - and
Displaytech, with manufacturing rolling out in
July.”

Mark Willner (CEO, Colorado Microdis-
play): “I agree that this is the year we’ll be
selling product. We expect to do well this
year and much better next year, with most of
our sales in near-eye applications.”

Referring to David Mentley’s introduction
at the Microdisplay Roundtable press event,
Philip Alveida (MicroDisplay Corp.) pointed
out that “David’s presentation makes it sound

like we're selling futures, and that’s no longer |

true. We’ll be shipping in volume this year,
and that means a distribution and sales sup-
port infrastructure. Next year at this
Roundtable we’ll be comparing how many
we’ve sold instead of talking about how many
we hope to sell.”

Glen Kephart (Kopin): “We're adding
another shift for production.”

And what are the applications that will
drive the microdisplay explosion, according to
participants in the Microdisplay Roundtable?
Kephart: Camcorders and digital cameras this
year. Alan Marty (Hewlett Packard, repre-
senting the HP-Displaytech partnership):
“Gaming and entertainment in 2000.”
Kephart: “Cellular phones won’t come in until
2001 or 2002 in volume because of the lack of
a high-bandwidth wireless infrastructure.”
Willner: “We see lots of headsets this year.”

In the projection portion of the Roundtable,
Alfred Poor asked, “When will we see rear-
projection products?” Haviland Wright said,
“At Samsung’s 30th birthday party in Korea,
we will see a 43-in. rear-projection HDTV
set.” Tom Chubb (Three Five Systems): “A
24-in. RP monitor for about $1000 should be
seen at COMDEX.” Wright: “Definitely
under $1000 for the 24-in., but not until
2000.” Dick Flasck (consultant to Digital
Reflection, Inc.): “Mid-2000 at about $1500.”

Nuggets
In a show as large, rich, and - yes - intimidat-
ing as SID has become, what stood out? Here
are some personal picks:

Plasmaco’s 60-in. 720p plasma-display
panel, with record-breaking size and a hand-
some image, was shown both on the show
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Virtual Vision

FED Corp. subsidiary Virtual Vision (Santa Clara, California) showed this strikingly designed
eGlass™ head-mounted monitor, which incorporates a Colorado Microdisplay SVGA full-color
display. Will Virtual Vision headsets ever incorporate an FED Corp. OLED display? Now that
FED Corp. is concentrating on OLEDs, how much longer can it retain the name “FED Corp.”?

floor and at the Display Technology Show-
case (DTS).

Candescent’s FED panel is long overdue,
but the company now has a panel that looks
like a product. Before it really is one, though,
Candescent must complete its manufacturing
facility and show it can produce a reliable,
consistent, long-lived product in volume - a
challenge that has (temporarily, at least)
derailed Motorola's Flat Panel Division, which
delayed its planned FED-manufacturing roll-
out and cancelled its SID exhibition plans.

Seiko Instruments’ iChip, which puts the
TCP/IP stack into a small IC instead of into
software, is setting the stage for a cheap smart
display module that can communicate directly
with the Internet or an intranet. Picture a vend-
ing machine that tells its manager when it
needs to be filled up with more Mountain Dew.

Sony’s stunning ultra-high-resolution CRT
prototype, with 0.126-mm pitch at screen cen-

ter and 0.161 mm at the sides, marks another
step forward for CRT technology. And
Sony’s 34-in. perfectly flat, 16:9 1080i HDTV
set - shown both in Sony’s booth and the DTS
- may have been producing the best-looking
video at the show outside of the digital cinema
demonstration. The only thing wrong with
this delightful product is its $9000 price tag.

Colorado Microdisplay has carefully made
microdisplay technology easy for system
makers to integrate by developing a three-chip
chip set (the display, display interface ASIC,
and illumination controller). As announced at
SID, the chips are in ball-grid-array (BGA)
packages, which makes it easy to use the tech-
nology in a typical electronic-manufacturing
environment.

Genesis, Arithmos, and Pixelworks have
developed scaling engines that are rapidly
overcoming the “native resolution problem”
in flat-panel displays (FPDs). Particularly



impressive was Genesis’s soon-to-be-shipped
video de-interlacing and scaling engine that
showed excellent video on a 15-in. LCD
shown at the Display Technology Showcase.

And Then There’s Alien Technology
Early in this article I mentioned an exciting
technology that could - if it lived it up to its
promise - reshape the flat-panel industry.
Alien Technology (Hayward, California) was
playing it cool, making its pitch one-on-one in
a suite at the Hyatt Sainte Clair to invited
journalists and analysts. But the pitch itself
was exciting.

Alien, formerly Beckmen Displays, is devel-
oping a new potentially much cheaper way of
making LCD drivers, single-crystal switching
transistors for active-matrix displays, and other
bits of display-related circuitry.

The idea of using single-crystal-silicon
replacements for TFTs and polysilicon on-
board drivers is not new. Kopin uses an
extremely clever proprietary process that fab-
ricates the transistors on a thin layer of silicon
that is transferred to the LCD backplate, and
all silicon-backplane microdisplays are aiming

at the same target, even if their approach is
very different from Kopin’s.

But Alien’s approach is unique: fluidic self-
assembly (FSA). The drivers, clusters of tran-
sistor pixel switches, or whatever, are fabri-
cated in a standard CMOS process and then
etched out of the mother wafer, becoming lit-
tle NanoBlocks™ that have distinctive shapes
related to their function. An assortment of
NanoBlocks are suspended in a fluid and
washed over the display backplane, which
contains indentations that match the shapes of
the various blocks. If it is done right (select-
ing the proper fluid viscosity and flow rate),
the correct NanoBlocks fall into the matching
holes quite rapidly with 100% fill rate. Once
the blocks have fallen into the indentations,
connections are made. At this point, one has
made a large-area AMLCD, for instance,
without large-area silicon processing and
without doing any high-temperature process-
ing on the LCD plate. That makes the
approach well suited to polymer substrates.

Jeff Jacobsen, president and CEQ, said,

“One-line pager modules sell for 90 cents. The |

cost is in the flip-chip 1C and interconnects.

‘We can do it for 20 cents by using distributed
intelligence instead of one chip with high-den-
sity interconnects.” Jacobsen continued,
“Everybody is looking for a place to hide
where the Japanese or Koreans can’t find them.
I don’t want to hide. Alien is going after major
display markets. The people still making pager
displays need a dollar’s worth of silicon. Wait
till they see us do it for 20 cents.”

Alien is planning to produce 2 million dis-
plays per month starting in 2000, and although
the initial displays will be small, Alien plans
| to build bigger ones 2-3 years out. They are
already working with an overseas partner on a
14-in. display with NanoBlock drivers, said
Jacobsen.

Does Alien need money? Not at the
moment. “I went out to raise $6 million,” said
Jacobsen. “I'm oversubscribed.” There’s tal-
ented support, too. Nobel Prize winner Arno
Penzias is a technical advisor.

Alien’s technology could remake a good
portion of the FPD industry - if the company
lives up to its promise in volume manufactur-
ing. Let’s see if that 2 million small displays
per month actually materializes in 2000 with
the kind of cost savings Jacobsen predicts.
Any significant delay or shortfall would be a
danger sign and should provoke hard ques-
tions from the press and Alien’s investors.

But if Alien makes its projections, the display-
industry roller coaster could be launched on
an even more exciting ride.

Reviewing SID 99
This issue of Information Display is devoted
to reviewing SID ’99. In the articles that fol-
low, six knowledgeable journalists and ana-
- lysts will discuss the state of the art in LCDs,
emissive displays, microdisplays, CRTs, man-
- ufacturing equipment and materials, and
related matters as seen through the lens of SID
’99. All of them will add insights and infor-
mation to the quick overview presented in this
article, and they may even disagree with some
of the points made here.
So be it. The Year of the Rabbit is a conge-
nial time in which negotiation is valued and
differences of opinion are tolerated. W

Alien Technology |
Alien Technology proposes to put active-matrix switches and drive circuitry for displays on
NanoBlocks™ that have been etched out of silicon wafers, “wash” the blocks into matching cavi-
ties on a display backplane using fluidic self~assembly (FSA), and use the technique to enable low-
cost processing of rigid displays and roll-to-roll processing of flexible polymer-substrate displays.
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microdisplays

The Beat Goes On

As the tempo accelerates, microdisplay
developers are exhilarated by the dance —
but at least one has become a wallflower.

by Charles W. McLaughlin

’I:E MICRODISPLAY beat goes on, and it’s auditorium with a 50-ft.-wide screen and a tronic cinema. In addition, later in the sympo-
becoming more obvious that the developers of = booming THX™ sound system. It was cer- sium, Silicon Light Machines (Sunnyvale,
microdisplays, personal displays, and projec- tainly an effective wake-up call. After an California) presented a paper describing fur-
tion imagers are increasingly dancing to dif- excellent market overview by Curt Belmer of | ther progress with their laser-scanning linear
ferent drums. The major players are clearly Studio Systems, Inc. (Studio City, California), | microelectromechanical-systems (MEMS)
working to position themselves in different both Hughes-JVC (Carlsbad, California) and array.

market segments, and most remain bullish that = Texas Instruments (Plano, Texas) demon- The performance of both of the showcased
the growth of the projection market will be strated their latest projectors targeted at elec- systems was impressive, and the consensus of
sustained and that 1999 will see the introduc-

tion of several high-volume consumer prod- R

ucts with embedded microdisplays.

The SID *99 International Symposium
showcased a variety of microdisplay-based
products. The kick-off keynote address fea-
tured demonstrations of electronic cinema,
with additional symposium sessions on con-
sumer HDTV, microdisplays, and projection
systems. Once again the annual Microdisplay
Roundtable press conference was a lively
event, and throughout the exhibit hall, one
was never far from a booth where microdis-
plays were featured.

Electronic Cinema and Projection

The electronic-cinema session was a really big
show. One of the major sections of the con- ‘
vention center was configured as a movie

LW W W W oW W W W

Charles W. McLaughlin is president of
McLaughlin Consulting Group, a market and
technology consulting company, located at
1150 University Drive, Suite 113, Menlo
Park, CA 94025, telephone 650/323-7155, fax
650/323-7744, e-mail: chuck@mcgweb.com,
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URL: http;/fwww.mcgweb.com. He has been The MicroDisplay Corp.
tracking the evolution of the microdisplay It really is possible to get an SVGA LCOS display onto a 0.5-in.-diagonal chip, as demonstrated
industry for nearly ten years. by this MicroDisplay MD800G6 “MicroMonitor.”
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Colorado Microdisplay

With the announcement of a complete ball-grid-array chipset, Colorado Microdisplay is making
it easier for customers to integrate its display. The three-chip set consists of an SVGA microdis-
play chip, an interface ASIC, and a small interface chip for lighting.

most observers was that the projectors are
ready for show time. Hughes-JVC demon-
strated their ILA-12K model that uses three of
their electron-beam-addressed reflective LCD
imagers and a 7000-W xenon lamp to project
more than 10,000 Im at true high definition -
greater than 1080 lines.

The TT unit takes the unique design
approach of mounting to an existing film-pro-
jector xenon lamp housing, and uses a three-
chip DMD™ design to project more than 5000
Im. (In his presentation, TI's Larry Hombeck
claimed 10,000 Im.) The 720-line HDTV for-
mat is utilized. While several purists judged
the Hughes-JVC image sharper and brighter,

even the most discerning felt that the TI projec-
tor was ready for the local 20-plex.

The technology is here to fully convert the
movie production and distribution process from
film to electronics, but there are at least two
major stumbling blocks: a business model that
works for everyone and concerns of piracy. At
issue is how do the theater operators get back
their investment in the projection equipment?

Moving from the promise of a new market
to the reality of the existing presentations and
television markets, there were a variety of
papers and exhibits that point to continued
growth and progress in these markets. The TI
DLP™ system continues to be successful in

both the ultraportable and large-venue seg-
ments, but continuous improvements in per-
formance and price are required to keep pace.

S-Vision (Santa Clara, California, at the
time of the SID show, but now relocated to
San Jose) attracted a lot of attention at the
show with their demonstration of a rear-pro-
jection (RP) monitor. And the company pre-
sented several papers describing their liquid-
crystal-on-silicon (LCOS) devices. Unfortu-
nately, things were looking bleak for the com-
pany by the end of the week as prospects for
continued funding dimmed. National Semi-
conductor Company (Santa Clara, Califor-
nia), another developer of projection-imaging
LCOS microdisplays, was not at the SID
show, and rumors abound that the company’s
program will be restructured.

On the brighter side, Displaytech (Long-
mont, Colorado), has clearly thrown its hat
into the projection ring, joining Three Five
Systems, Varitronix, IBM, and JVC, all of
whom have SXGA LCOS devices. A single-
chip HDTV display was demonstrated off the
floor, and Displaytech president Haviland
Wright reported that the company’s partner,
Samsung, would demonstrate an HDTV
receiver later this year. There are now about
10 front-projector models on the market that
use three-chip SXGA LCOS imaging. With
more than 1000 Im of output and pricing in
excess of $15,000, these products are posi-
tioned for boardroom applications.

Personal Displays and Headsets
Microdisplay developers remain bullish that
we will see consumer products with embed-
ded microdisplays by year’s end. This year
the Displaytech/Hewlett-Packard partnership
joined Kopin Corp. (Taunton, Massachusetts)
in predicting the appearance of consumer
products by Christmas. Both companies are
offering small, inexpensive QVGA microdis-
plays for digital-camera and camcorder
viewfinder applications. Kopin predicts suc-
cess with monochrome viewfinders, while the
Displaytech/H-P partnership confidently looks
to digital cameras. The companies forecasted
success at both the low-priced high-volume
end of the market in toy-like cameras and the
high-performance end of the market. It
should be noted that both of these developers
have worked hard to implement camera-
friendly interfaces, with Displaytech and H-P
working in tandem, and Kopin working with
Fuji Camera and others.
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microdisplays

Inviso, Inc.

Inviso, formerly Siliscape, is targeting a variety of cellular-phone and other applications with
its impressive Optiscape II imaging module. This is an Inviso personal viewer demonstrator.

Colorado Microdisplay (Boulder, Colorado)
is targeting more upscale applications, and
announced availability of a complete chipset
that provides interfaces for both computer and
entertainment-system compatibility. Peripheral
headsets and viewers for computers, DVDs,
and information products are targeted. The
three-chip set consists of an SVGA full-color
video-rate microdisplay chip, an interface
ASIC, and a small interface chip for lighting.
CMD president Mark Willner emphasized, “Tt
is important to offer integrators a complete
solution, and the availability of the chipset will
accelerate market acceptance.” As usual,
though, Willner did not elect to reveal large-
volume integrators, but he did predict product
roll-outs by year’s end and volume production
of “near-eye” systems next year.

An old player with a new name, Inviso, Inc.
(Sunnyvale, California), formerly Siliscape,
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remains focused on the use of microdisplays
in wireless data applications. Three Five Sys-
tems, a major shareholder, is leading the
charge into the cellular-phone market for
embedded displays, while Inviso itself is now
developing its own palmtop wireless informa-
tion appliance.

At the heart of these efforts is the new
Optiscape 1I imaging module that delivers the
outstanding SVGA optics of its predecessor,
with two major upgrades: 3-bit-per-color gray
scale and an integrated interface that keeps
total power consumption well under 100 mW.
Such performance makes the Inviso module
the benchmark for embedded wireless appli-
cations. The industry panelists at the
Microdisplay Roundtable press conference
remain bullish on wireless data-appliance
applications, but the consensus is that produc-
tion is still 2 years off.

Another developer, MicroDisplay Corp.
(San Pablo, California), was also on the floor

| promoting a wide range of available microdis-

play configurations from QVGA to XGA.
The company continues to integrate interface
functionality into their microdisplay back-
plane, as well as evolve interface ASICs. The
company reports working with several part-
ners who will be going into production next
year. )

In addition to the prototype headsets shown
by microdisplay developers, three headset
makers were also exhibiting. Virtual Vision
(a subsidiary of FED Corp.) demonstrated a
range of designs including a lightweight
monocular display with an SVGA CMD
imager. MicroOptical Corp. (Westwood,
Massachusetts) was showing two different
design approaches for integrating their
monocular display with eyeglasses. A QVGA
Kopin microdisplay was being used as the
image source. l
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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!

» Performs standard tests including:
VESA, ISO, NIDL & SAE.

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

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.
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Trademarks are property of their respective owners. Patents Pending
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Westar Corp., 314-298-8748 ext.286

Kyokuto Boeki Kaishi, Ltd., 03-3244-3795

Truco, Inc., 02-3487-1070

Advanced Team Enterprise Co., Ltd., 02-27035466
Advanced Team Technology Service, 769-632-6399
Ginsbury Electronics, Ltd., +44 (0) 1634-298200

http://www.westar.com
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Flat and Formidable

In the display world, it is still true that
only LCDs combine the critical mass of
sales volume with the critical mass of
exciting technology required to dominate
both the market and the imagination.

by Ken Werner

LIQUID-CRYSTALADISPLAY (LCD) technol- | portable electronics - particularly, at the

ogy is exciting. And LCDs generate a lot of moment, cellular phones, PDAs, and palmtop
revenue - $10.5 billion in 1999 according to | computers. This has created an expanding
Nikkei Microdevices.! What continues to fuel | market for low- and medium-information-con-
the excitement today are both new technolo- | tent LCDs from companies such as Optrex,
gies, such as Fujitsu’s vertically aligned | Solomon, and EDT.

multi-domain AMLCD that won the

But we are now at the beginning of a power-
ful movement to combine portable devices
with high-bandwidth wireless data communi-
cations. The Palm VII organizer, although it
has very limited communications capabilities,
has stimulated a lot of excitement. Perhaps

SID/Information Display Silver Display of the
Year Award, and new market opportunities.

Fujitsu’s technology was aimed at the bur-
geoning, if still small, market for desktop
monitors based on LCDs. These liquid-crys-
tal monitors (LCMs) - dangled before a sali-
vating LCD industry as its salvation from the
devil of a one-application market (notebook
computers) - have been slow to take off in
volume terms, partly because a rebounding
industry has been able to raise prices, and
many LCMs are price-sensitive products. But |
nobody doubts that the volume is coming. PC |
Expo, held in New York just a month after [
SID '99 closed, contained an impressive array
of LCMs from the likes of Compagq, View-
Sonic, LG, and Eizo, including 18-in. models |
in the $3400-4000 range.

But there has also been excitement on other
fronts, and this was evident at SID 99. The
electronics world is experiencing a boom in

T3 1 [ 15T i ——

Ken Werner is the editor of Information Dis-

play Magazine, telephone 203/853-7069, fax

203/855-9769, e-mail: kwerner @sid.org.
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Toshiba America Electronic Components

Toshiba has been pushing the envelope for low-temperature polysilicon (LTPS) direct-view dis-
plays. This good-looking 4-in. VGA LTPS LCD has 202 pixels/in.



Ken Werner

Samsung’s unannounced 24-in. HDTV TFT-LCD with 1920 % 1200 pixels and 170° viewing
angle was an impressive surprise. Samples should be available in Q4 '99 or QI '00.

more indicative of things to come are the
growing number of cellular digital packet data
(CDPD) modems and integrated devices,
which connect wirelessly at 19.2 kb/s. Even at
this leisurely speed, it is practical to download
Web pages that require rather capable displays
for effective viewing. Microdisplay makers
are excited by this prospect, but an alternative
approach is to use direct-view displays opti-
mized for such applications. It is this poten-
tially lush market that is motivating Sharp and
others to develop reflective color displays with
relatively high pixel densities, and to work on
lighter, thinner, more rugged displays based on
polymer, instead of glass, substrates. And
there are a variety of other applications, big
and small, that are attracting one or another of
the LCD manufacturers. And each niche cre-
ates its own opportunities - real or imagined -
for backlight and component makers.

Let’s see how some of these trends pre-
sented themselves at SID ’99, with the under-
standing that the size of the SID show makes
any such survey selective.

Mitsubishi mounted a large exhibit beneath
the display division’s signature ultralight air-
craft. Product manager Dale Maunu was

emphasizing the company’s AngleView™
high-brightness industrial units. Among them
was a 12.1-in. SVGA unit with 300 cd/m? a
10.4-in. VGA unit with 400 cd/m?, and an 8.4-
in. VGA unit with 300 cd/m?; all with 262,000
colors, CMOS/TTL digital interfaces, and
150g shock/1g vibration tolerance. Mitsubishi
knows that medical, instrumentation, and
other non-PC markets require distributor sup-
port, and they have established alliances with
All American, Arrow Electronics, and Bell
Microproducts, as well as with Sequel for ser-
vice support. Mitsubishi hasn’t abandoned
the PC market. A nice 15-in. model with 200
cd/m? was showing good video, and a 17.3-in.
wide-SXGA unit with 235 cd/m?® was being
shown in a Silicon Graphics monitor.

Toshiba has aggressively been developing
low-temperature polysilicon (LTPS) technol-
ogy, and has made large LTPS LCDs more
quickly than many people thought possible.
Steve Vrablik, Business Development Direc-
tor for Toshiba America Electronic Compo-
nents (TAEC’s), was pushing LTPS as being
nothing less than a paradigm shift in the way
LCDs are made and enable enhanced capabili-
ties in the products that use them.

Toshiba’s Fukaya Works in Saitama Pre-
fecture is the site of the company’s LTPS
LCD-production facility. Construction began

| in the first half of 1998, and the start of pro-

duction was announced at SID. By Q4 99,
capability will be 100,000 pieces per month
(on a 10.4-in. basis), said Vrablik. In the
booth was a good-looking 4.0-in. VGA LTPS
LCD. With 202 ppi, this display may now be
leading the direct-view pixel-density sweep-
stakes, with a transmittance of 5.2%. Also on
display were 10.4-in.-diagonal XGA 200
cd/m? and 8.4-in.-diagonal SVGA 130 cd/m*
LTPS LCDs. Although Toshiba has shown
reflective LTPS prototypes in the past, current
production is devoted to backlit versions.

Toshiba also had bright amorphous-silicon
(a-Si) thin-film transistor (TFT) displays of
5.8 and 7.0 in. on the diagonal with an aspect
ratio of 16:9 and a luminance of 350 ¢d/m” for
automotive and entertainment applications.
The 7-in. has 480 x 234 stripes and the 5.8-in.
has 400 x 234 stripes; both accept NTSC
composite and analog RGB signals.

It’s a measure of the competitiveness of the
LCD business that established Japanese man-
ufacturers are pursuing specialized markets.
On a smaller scale, specialized markets are
what has kept the few remaining North Amer-
ican FPD makers going - in some cases very
successfully.

Planar Systems is one of those successes, in

| part because it has “evolved from an electrolu-

minescent (EL) display company to a multi-
technology company serving specialized mar-
kets,” said Chris King (Group V.P., Planar
Components Group). On the EL side, Tom
Kingsley, marketing V.P., was happy about the
incorporation of a Planar design into Mack
Trucks driver-information systems. Many Pla-
nar products, regardless of technology, are
ruggedized against shake and shock, and toler-
ate a wide operating-temperature range.

The company was showing new color prod-
ucts, which now include industrial-grade NEC
displays in addition to Planar-made devices.
Among the new products were high-brightness
AMLCDs with a luminance of 1000 cd/m2 in
6.5-, 10.4-, and 12.1-in, sizes. The 10.4- and
12.1-in. have a 50:1 contrast ratio (CR) at 3000-
lux ambient illumination - typical for a bright
sunlit room or a medical operating theater.

During SID 99 a consortium of companies

| including Planar signed a previously
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announced agreement with Xerox Corp. to
acquire 80% of dpiX. The buyers are dpiX's
primary customers: Trixell (a joint venture of
Philips Medical Systems, Siemens Medical
Engineering, and Thomson-CSF), Planar Sys-
tems, and Varian Medical Systems. Trixell is
the majority owner.

dpiX therefore remains the only North
American maker of high-resolution liquid-
crystal panels for the defense and aerospace
markets (which are integrated into military
displays by Planar). But many people in the
U.S. defense community are losing their aver-
sion to Asian glass. Recent history clearly
indicates that Japan is a more reliable supplier
of defense/aerospace glass than, let us say,
Michigan. And the confidence level goes up
when that Asian glass is integrated by an
experienced U.S. defense contractor.

Two of those contractors have now decided
to sell their displays on the open market.
Rockwell Collins (Cedar Rapids, Iowa) has
extensive experience in developing displays for
internal use, “but the phone started ringing off
the hook with the demise of OIS, said Steven
Mosnik. Rockwell uses glass from Sharp, with
whom the company has a 30-year relationship,
and is now selling ruggedized 3ATI and 5ATI
modules as commercial products.

Gary Frederick, manager of strategic busi-
ness development, said he is talking with
“lots” of avionics people at the component
level, and is also looking for non-avionic
applications such as off-road and construction
vehicles. Rockwell was showing 7.25-in.
square and ARINC D (8 x 8-in. box) modules.
The displays were bright but exhibited very
little glare. (The ARINC D, which is not yet
for sale, will be used in the new Boeing 767-
400, to be certified in 2000.

Eaton Navy Controls Division (Danbury,
Connecticut) has seen the same light as Rock-
well, and it is offering ruggedized AMLCDs,
plasma, and EL displays. The division was
showing a rack-mounted 20.1-in. AMLCD
incorporating ruggedized NEC glass. Also
available are modules based on Sharp 18.1-in.
glass and DTI 16.1-in. glass, said Robert Stet-
son. (DTI is still shipping 16.1-in. panels but
will discontinue them when their 18.1-in. pan-
els start shipping. Eaton’s modules will
accommodate the 18.1-in. as a replacement.)

NEC was showing a range of AMLCDs
from 6.4-in. VGA to 20.1- in. SXGA, includ-
ing 15.4- and 18.1-in. models. The 18.1-in.
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Solomon Technology (USA) Corp.

A new addition to Solomon Technology's broad range of small LCD modules was this quarter-

VGA module with white-LED backlighting.

features full-color SXGA, 200 cd/m?, a view-
ing angle of +80°, and includes an interface
board. Target applications are financial,
industrial, medical monitors, and kiosks, said
senior marketing manager Omid Milani. He
said NEC has customers that want an SXGA
AMLCD but feel that 18 in. is too large for
their application. So NEC has created a new
15.4-in. display in SXGA rather than the
XGA display that is more common for this
size. “We’ll see how it flies,” said Milani.
The star of Samsung’s booth was a spec-
tacular but unannounced 24-in. HDTV TFT-
LCD with 1920 x 1200 pixels and 170° verti-
cal alignment (both vertically and horizon-
tally, said the accompanying news release).
Only still images were being used for the
demonstration, but they looked impressive.
Sampling is expected in Q4 *99 or Q1 *00.
The handsome 30-in. UXGA AMLCD - the
large AMLCD made on a single sheet of glass
- seemed to be the same one shown at Asia
Display and Display Works, and it’s still a
prototype and still most definitely not for sale,
said sales and marketing director Carl Steudle.
Still, there were persistent rumors that a mili-
tary contractor had offered $30,000 for the
prototype - and had been turned down.

Only in Samsung’s booth would 17-, 18-,
and 20.1-in. AMLCDs look small. The 17-in.
SXGA SyncMaster 700 was advertised as

| having a “superwide” vertical alignment - and

it did - and a nice matte screen. The 20.1-in.
is clearly aimed at NEC’s ground-breaking
20.1-in., and very competitive prices are being
quoted. A 15.0-in. “SXGA” AMLCD actu-
ally had 1400 x 1050 color pixels, a 200:1 CR
(minimum), 150 cd/m?, and a 40-ms response
time at 25°C.

Samsung is also on the reflective-color
warpath. A 5.8-in. display had 400 x 234 pix-
els (16:9 aspect ratio), 30% reflectance, 30-ms
response, and 0.15-W power consumption.

Sarnoff Corp. was showing its self-scanned
a-Si display (SASID), which is an a-Si TFT-
LCD with integrated drivers also made of a-Si.
SASID promises all the advantages of inte-
grated drivers with the added benefits of 30%
lower manufacturing costs than conventional
AMLCDs and the ability to make displays on
standard AMLCD production lines without new
equipment or facilities, said Roger Stewart,
head of solid-state displays at Sarnoff. (Stewart
has since left Sarnoff for Alien Technologies.)

The big news at the Philips Flat Display
Systems (FDS) booth under an attention-get-



ting replica of the Golden Gate Bridge was
that Philips and LG Electronics had just
signed a letter of intent under which Philips
will acquire 50% of LG LCD, the largest
AMLCD manufacturer in the world. Philips
is investing about $1.6 billion.

The focus of Philips” LCD exhibits was an
“office of the future”: a futuristic desk with
(among other things) an 18-in. SXGA FPM,
an 8.4-in. reflective monitor, a fingerprint sen-
sor, and, of course, a Philips Nino palmtop
computer. FDS CEO Matthew Medeiros said,
“We’re entering an image-centric age in
which displays - or human interface surfaces,
as we like to call them - become critical to
simple, everyday functions such as talking on
the telephone or cooking a meal.”

Sony had some marvelous CRT products to
look at and the born-again FEDs of partner
Candescent, but the Sony/Sharp/Philips
plasma-addressed liquid-crystal (PALC) dis-

play was not in evidence. Indeed, the only
LCD in the booth was Sony’s three-panel 50-
in. rear-projection TV, which is compact and
produces a very nice image.

ROLIC Technologies Ltd. (RTL) (Basel,
Switzerland) is a joint venture of ROLIC Ltd.
and BTG, “a worldwide leader in the manage-
ment and commercialization of Intellectual
Property Rights.” RTL wasn’t selling dis-
plays at its booth; its mission is to commer-
cialize the LCD technology developed by
Martin Schadt and his team at ROLIC Ltd.
ROLIC has a portfolio of 800 patents and
patent applications, and RTL’s goal is nothing
less than to become “the leading independent
supplier of innovative electro-optical materi-
als and device technology.” Among the tech-
nologies covered by the portfolio are linearly
polarized-light multi-domain alignment, lin-
early photopolymerizable polymers, deformed-
helix ferroelectric LCDs, and compact

IEE’s ShopVue™ POS pole displays have dual inputs so that transaction information can be
displayed when input is being received from an electronic cash register. Advertising can be dis-

played at other times.

- cholesteric color filters and polarizers for pro-

jection displays. (/D will look at some of
these technologies in more detail as part of
our coverage of EuroDisplay '99.)

A Conversation with Joel Pollack

If any single company dominates the note-
book market, it’s Sharp, but V.P. Joel Pollack
was more interested in talking about reflective
displays. And Sharp’s booth contained some
nice reflective displays from the company’s

| HR series, including an impressive 8.4-in.

TFT VGA unit. Also shown was an interest-
ing 2-in. display on a polymer substrate. In a
philosophical mood, Pollack said, “The ideal
display is a piece of paper. In a good-enough
reflective display, nobody would complain
about brightness. Reflectives are now
(finally) good enough to support color. The
Game Boy color display [made by Sharp] is
very successful.”

Although some standard-sized reflective
displays were being shown in the booth, most
of the business is custom, said Pollack. Varia-
tions are available with front light and touch
panels. Sharp was also showing a transflec-
tive color STN. “The contrast isn’t as good as
a TFT’s but it’s getting much better,” said
Pollack. “The reflector is built into the dis-
play, just as it is in the HR TFT.” “[Reflec-
tives are an] important direction for Sharp and
the industry as a whole.”

Plastic substrates are another avenue that
Sharp is pursuing. Early efforts had price pre-
miums that were more than the industry could
tolerate. Now, Sharp has gone back and used
a different substrate that is thinner and meets
the same environmental specifications as
glass, said Pollack. Five products are about to
be manufactured in Japan at an affordable
price. Companies will come out with glass
and plastic displays that look alike, and the
market will be able to choose. Plastic sub-
strates could enable thinner cellular phones,
but customers need to have the opportunity to
become familiar with the plastic devices and
learn to trust them.

On the large end of the LCD spectrum,
Sharp has developed an 18.1-in. SXGA with
both wide vertical alignment and fast
response, said Pollack. It will be available in
Q4 99, and will be followed by a 20-in. ver-

| sion. Sharp is committed to digital interfaces
| for FPD monitors (FPMs). “The next-genera-

tion Genesis and PanelLink chips are very
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good. The largest manufacturers of these
monitors will determine the actual standard.”
Pollack thinks the supply situation for LCDs
should remain tight into the third quarter of
2000. “And some people say longer,” he said.

Sharp anticipated the growth in non-PC dis-
play products, and is now seeing the take-off
of automotive displays in North America.

The first application will be a 6.4-in. display
for rear-seat entertainment, followed by 3.8-
in., 5.8-in., and other sizes for automotive PCs
incorporating navigation and information
functions. Pollack thinks this has potential for
big growth.

Pollack is pleased with Sharp’s color multi-
bit addressing (MBA) display, an STN display
with 100:1 CR and 150-ms response that is
less costly than other multi-line-addressing
(MLA) approaches, he said. There has been
some rebound for STN displays in the note-
book market, the cause of the TFT shortage.

Although Sharp has dabbled in microdis-
plays, “it is not a thrust for us.” Sharp’s
approach for projection is in its continuous-
grain-silicon (CGS) TFTs, perhaps going to
high-resolution with 3-in. imagers. Initially,
Sharp will produce the entire projection
engine, and TV receivers will be available
through the Shoigi division. Corporate execu-
tives have committed Sharp to getting rid of
CRTs in television. In addition to projection,
Sharp is exploring large direct-view LCDs,
Pollack said.

Small LCDs

Optrex was showing its dizzying variety of
standard and custom LCDs, ranging from
small alphanumeric and graphic modules to
high-resolution monochrome and color tech-
nologies, including multi-line addressing.
White-LED backlights for small modules are
de rigueur this year, and Optrex has them.
The company now has full design and manu-
facturing facilities in North America and
Europe, as well as Asia.

Seiko Instruments introduced its G4 Vit-
rium chip-on-glass (COG) display. The 1/4-
VGA display is the big brother of the 1/8-
VGA G8 introduced last year. The COG units
are admirably light and thin (at 2.2 mm with-
out backlight and 4 mm with backlight) com-
pared to the chip-on-board (COB) displays
they replace. The G4 has a CR of 8:1 and
luminance of 14-16 fL. It’s available in por-
trait or landscape versions, and a plug-and-
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Hunet showed bright field-sequential-color (FSC) TN-LCD modules, which are now available.

into an FSC unit.

play kit is available for evaluation. Early cus-
tomers are using the G4 for point-of-sale
(POS) terminals, GPS applications, and bar-
code readers. The current display is
monochrome, but two-color and full-color are
part of the product plans, said product market-
ing manager Mike McLachlan.

If COG doesn’t make a display that’s thin
enough, Seiko has something else in the
works: chip-on-flex (COF), in which the
driver chips are bonded not to the display
glass but to the flex connector. Seiko
patented this technology in Japan and planned
to initiate limited production during the sum-
mer. When Seiko rolls out its iChip (see man-
ufacturing article elsewhere in this issue), it
will be in a COF package.

The LCD department of Hunet (Tokyo) is
now selling bright color TN-LCD modules
based on the field-sequential color (FSC)
technology developed over the last several
years by Bright Labs. Because there is no
color filter to absorb light, FSC displays can
have five times the luminance of traditional
color LCDs based on color-matrix filters with
the same power consumption, or they can con-

| Also for sale was a 12.1-in. three-color backlight and controller to turn a monochrome LCD

sume one-fifth the power at the same lumi-
nance, said Masaya Okita. The demonstration
units indeed displayed bright, pure, saturated
colors. Also for sale at a SID special price of
$4800 was a 12.1-in. three-color backlight and
controller that turns a monochrome LCD into
an FSC unit. The driving technology that
allows an AMLCD with 50-ms response time
to show clean video when driven in FSC
mode requiring (at least) a 17-ms response
time is part of Hunet/Bright Labs’ closely
held intellectual property (IP). LCD color
break-up is not a problem because it can be
“tuned out.” How? Okita just smiled, but
then said, “Data transfer is changed a little.”

Data Modul was showing a wide range of
industrial alphanumeric and graphic LCD
modules and displays, and LCD monitors up
to 20 in. with NEC glass. There was also a
42-in. plasma-display-panel (PDP) monitor
based on Fujitsu glass with built-in speakers
and with all of the components placed inside
the monitor.

IEE is NEC’s value-added reseller for
PDPs. (The company ruggedizes the displays,
supplies the video card, and provides a cus-



Seiko Instruments

At SID '99, Seiko Instruments introduced the Vitrium™ G4, the quarter-VGA version of the
extremely light and thin eighth-VGA chip-on-glass (COG) Vitrium™ G8 introduced last year.

tomized housing.) Although a variety of nice
IEE 42-in. PDPs were scattered around the
show floor, the company’s major business has
been LCDs packaged for special applications.
IEE’s new ShopVue POS pole displays can
take two inputs, one from the POS terminal
(that’s electronic cash register to most of us)
and one from a program source. When a trans-
action is being tallied, it is shown on the pole
display. When there’s no input from the regis-
ter, advertising or public-information material
is shown. The pole displays come in 5.5-in.
active-matrix or 7.75-in. passive-matrix fla-
vors, both in color. IEE is currently negotiat-
ing with Coca-Cola to implement an arrange-
ment in which pole displays will carry Coke
advertising exclusively at Hershey Park points
of sale, said regional sales manager Rod Bone.
Among the broad line of modules from
Solomon LCM Division was a “paper-white”
1/4-VGA module available with white-LED
backlighting or as a reflective display. A cellu-
lar-phone module had very even lighting by
way of a white LED and a special diffuser. The
company is building a new 6000-m” factory in
Kaohsiung, Taiwan. The in-house technology
is backlighting, COB, COF, TAB, COG, and
TAB-on-board. Marketing director Judith Lov-

gret said the capacity is 1.5 million modules a
month. Backlights are now as thin as 2 mm,
and modules now run on 2.4 V to match current
microprocessor voltage requirements.
Emerging Display Technologies (EDT), a
Taiwan-based maker of LCD modules, was
exhibiting at SID for the first time. The com-
pany is “about the same size as Solomon,”
said marketing manager Deanna Lofquist.
New products include a 20 x 2 module with a
white-LED backlight and 320 x 200 graphic
FSTN display with CCFL backlighting.
Crystaloid (Hudson, Ohio) is another U.S.
LCD maker that has been doing very nicely,
thank you, by supplying niche markets. The
company’s niche is custom-designed TN and
STN displays for industrial, military, and
avionics applications. Crystaloid announced

| that it now had COG capabilities and was

offering it initially in two standard products: a
2 x 16 positive-mode STN and a 3 x 12 posi-
tive/green-mode STN. Both are 2.7 mm thick.
Pricing starts at $12.00 in quantities of 100.
Advanced Display Systems (ADS) (Amar-
illo, Texas) and Kent Displays (Kent, Ohio)
talk to each other mainly through their attor-
neys these days, but we can mention them in
the same paragraph. Both companies have

developed low-power reflective cholesteric
LCDs. (It’s who developed what that’s one of
the bones of contention between them.) Kent
has products now, and is actively pitching to
the POS, signage, and portable-products mar-
kets. ADS reported reduced drive voltage and
showed video-rate, reflective-color, and pub-
lic-information prototypes. Strategic planning
director Ken Richardson says ADS will have
products out this year.

Backlights and Inverters

Although the likes of Sharp, Samsung, and
Philips are working hard on reflective LCDs,
the backlight companies keep rolling along.
Indeed, the urge to make reflective displays
despite an awareness of their remaining limi-
tations leads some manufacturers to compro-
mise by designing fransflective displays,
which provide another niche for the back-
lighters. Backlight makers are driven by sev-
eral factors: sunlight readability for displays,
such as those made by Emco (ATM monitors
- Emco makes its own backlights), Planar/
dpiX, and Rockwell Collins (avionics dis-
plays); low power consumption (for PDAs
and cellular phones); and some of each in
varying combinations for notebook PCs and
desktop monitors. Being very thin and very
lightweight is highly desirable for portable
applications, low-temperature operation is
necessary for automotive applications, and
being lower in cost than your competitors is a
good idea in general.

Landmark Technologies (San Jose, Cali-
fornia) specializes in backlights for sunlight
readability. Sizes now include a 20.1-in.
model that can give NEC’s 20.1-in. IPS
AMLCD a luminance of 650 cd/m?, said
accounts manager Annabelle Lee.

Linfinity Microelectronics (Garden Grove,
California) held the first public demonstration
of its new dual-mode power-inverter technol-
ogy for operating CCFLs at severe tempera-
tures. The LXM1614 module accelerates heat

| and light output of CCFLs with a controlled
power boost, and then shifts into a digital-

dimming duty-cycle mode with a dimming
ratio of up to 500:1.

“We’re at the start of a significant ramp-up
in LCD applications,” said sales and market-
ing V.P. Roger Holliday. “Between naviga-
tion systems, automotive PCs, and desktop
displays, you're looking at a market potential
in the 10-million-unit range by the year
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2003.” Some new self-heating lamps can be
operated effectively with the new module
from -40 to +85°C, said Holliday. Pricing is
$19.98 in quantities of a thousand.

Lumitex (Strongsville, Ohio) was showing
its efficient, thin microlens backlights for
small modules, as well as its older woven-
fiber lights for medical and other high-bright-
ness applications. Seiko Instruments is a
happy customer for the microlens backlights.
Sales director Brad Lizotte said white LEDs
are hot. He was delighted with the large num-
ber of serious contacts he made at the show,
even delaying his return to scenic Ohio for
follow-on conversations. Lizotte said there
are plans afoot to make the microprism back-
lights in larger sizes.

Astra Products (Baldwin, New York)
makes a thin backlight with a wedge-shaped
polymethyl methacrylate (PMMA) light pipe
containing several inorganic particulates to
scatter the light. The company’s Clarex high-
scattering optical-transmission (HSOT) light-
pipe material received its public introduction

at SID, but has already been applied in a

| Casio hand-held LCD TV set.

In addition to a remarkably extensive line
of phosphors for everything from FEDs to
CCFTs, OSRAM Sylvania (Danvers, Mas-
sachusetts) was showing its Planon™ flat
backlight for LCMs. Looking like a white
tile, the lamp — made by OSRAM GmbH in
Germany - produces a luminance of
5000-7000 cd/m* at a luminous efficiency of
8.5 cd/W, increasing to 10 cd/W by the begin-
ning of next year, The lamp has a Lambertian
distribution and uses xenon for a mercury-free
light source, which is temperature-indepen-
dent and has a lifetime of 100,000 hours. The
lamp is intended for desktop monitors, televi-
sion, multimedia, and industrial applications.
Standard sizes are 5, 18, and 20 in. on the
diagonal. Prices are 2-3 times that of an
edge-lit system, but the goal is for mass pro-
duction to bring prices down to a 30-50% pre-
mium, said Diane Seymour.

Endicott Research Group (ERG) (Endi-
cott, New York) introduced its K series of

OSRAM Sylvania

OSRAM Sylvania introduced its Planon™ flat backlight for LCD monitors. The lamp produces
a luminance of 5000-7000 cd/m® at a luminous efficiency of 8.5 cd/W, is mercury-free, and has

a lifetime of 100,000 hours.
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inverters for dual-CCFT low-cost 8-mm-high
backlights and its R series for powering up to
10 CCFTs with up to 30 W. The fully encap-
sulated R series is an enhancement of ERG’s
MT series, which it replaces. Also new is the
MC Platform, an open-frame module that con-
sists of the innards of the R series but can sup-
ply up to 40 W of output power, said regional
sales manager Bryon Cole.

The press folder said www.xentek.com on
the front, but the message inside was that
Xentek Power Systems was in the process of
merging with parent company Taiyo Yuden
(San Marcos, California) and would take on
the Taiyo Yuden moniker. There was a new
addition to Taiyo’s family of backlight invert-
ers, said sales and marketing V.P. Eddie
Yanagida. The SIPF-200 is designed as an
industrial-grade single-tube CCFT inverter. It
accepts dc input voltages from 8.5 to 20 V and
has a 4-W output. The price is $16 each in
OEM quantities.

Notes

'Nikkei Microdevices, Flat Panel Display
1999 Yearbook, p. 15 (Nikkei Business Publi-
cations, 1999). Translated and published in
English by InterLingua, Redondo Beach, Cali-
fornia, M
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emissive displays

Emissives Sizzle and Fizzle

No single emissive display technology is a universal
solution, but a wide variety of technologies are available,
are being worked on, and are being sold.

by Alan Sobel

RSMA DISPLAYS are getting bigger and
brighter. In addition to some dazzling demon-
strations on the SID 99 show floor, there
were many research papers presented at the
Symposium. Research contributions from
Korean organizations arc increasing, although
there were no plasma-display panels (PDPs)
from Korea on the show floor.

All of the PDP manufacturers have effec-
tively solved the problems of motional arti-
facts, which was a serious issue a few years
ago. Now, one has to strain to see anything of
the sort. One problem - common to most dis-
plays that use pulse-width modulation for gray
scale - is scintillation or “swimming™ that is
noticeable and moderately annoying in large
areas, especially in single colors. But from
the usual viewing distance, this is not a real
problem.

Plasmaco had two 3-week-old 60-in. 16:9
high-definition displays, one in the Display
Technology Showcase (DTS) and one on the
show floor. They are aimed at HDTV, featur-
ing a 16:9 aspect ratio, 1366 x 768-pixel reso-
lution, 450 cd/m? of luminance, and a claimed
intrinsic contrast ratio (no ambient light) of
500:1. They looked very good indeed, as did
Plasmaco’s smaller panels.

At the DTS, there was a 34-in. Sony CRT
next to Plasmaco’s big panel. Size does make
a difference, of course, but even a plasma afi-
cionado like myself must admit that the

CRT’s blacks are blacker, the whites are
whiter, and the overall picture punch is
punchier. If I had to choose between them it
would be a difficult choice.

PDPs were also being displayed by Fujitsu,
Philips (allied with Pieneer - Philips does the
electronics and Pioneer provides the glass),

and NEC (alone and also in an arrangement
with JEE). While most of the panels were 42
in. on the diagonal, Fujitsu had a 25-in. 4:3
unit displaying video games, which looked
excellent.

Fujitsu described a new addressing tech-
nique for PDPs - Alternate Lighting of Sur-

Alan Sobel is a display consultant and the
Editor of the Journal of the Society for Infor-
mation Display; telephone 847/869-5607,
Jax 847/869-5607, e-mail: editor@sid.org.
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Plasmaco

Plasmaco had two very-good-looking 3-week-old 60-in. 16:9 high-definition plasina displays —
the largest color PDPs ever shown — aimed at HDTV and featuring 1366 x 768 pixels, a limi-
| nance of 450 cd/m?, and a claimed dark-room contrast ratio of 500:1.
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Westaim ADT

Westaim showed a 17-in. prototype of its thick-film electroluminescent display, which the coni-
pany plans to develop as a lower-cost competitor to plasma for large-screen flat television.

faces (AliS) - which dramatically reduces the
number of row drivers at the “expense” of
requiring an interlaced display. The com-
pany’s 42-in. 16:9 panel has a claimed 400-
ed/m? luminance and 852 x 480-pixel resolu-
tion. For computer monitors, interlaced scan-
ning can cause annoying flickering of text;
this was not apparent in the pictorial images
on the Fujitsu panel.

Booth attendants said this panel, to be in
limited production later this year, would cost
about $6000 as a component. Fujitsu and
Hitachi have announced an alliance, evidently
aimed at reducing the substantial risks
involved in setting up volume production of
displays. The consensus is that the cost of
HDTYV sets must drop to about $2000 to
become mass-market items, thus putting pres-
sure on plasma manufacturers to meet this
goal.

A major obstacle is the cost of the drive
electronics. Efforts directed at lowering the
cost by using innovative circuit techniques
and changing the panel design to reduce the
required voltages, among other schemes, are
under way. Papers in Sessions 14 and 21
described some of these approaches.

Surprisingly, there was no plasma-
addressed liquid-crystal (PALC) display on

the show floor. The PALC approach has been

demonstrating continuous improvement over
the last several years. Invented at Tektronix,
it is now being pursued by an alliance made
up of Philips, Sharp, and Seny. The alliance
cancelled its plans to exhibit their newest ver-
sion so close to show time that the display
was still listed as a participant in the DTS
Guide.

FEDs Fizzling?

After all the hype and hope of a few years
ago, visible progress on this technology has
slowed abruptly. Big problems include the
use of spacers. With atmospheric pressure of
one ton per square foot, the only sensible way

' to build lightweight FEDs is to place spacers

inside the panel. Making these invisible and
avoiding the problems of electric-field distor-
tion and spacer charging are among the truly
major problems facing this technology.
Another is lifetime. There is a much larger
ratio of surface to volume in FEDs than in

CRTs, and there is no satisfactory place to put

getters. Thus, the desorption of gas from the

panel surfaces is a continuing threat, as is the
outgassing of the phosphors themselves,
which is a problem that is considerably worse
in color than in monochrome displays.

PixTech was on the show floor showing
small FEDs, including a few color models.
The company’s 15-in. unit, which is clearly a
laboratory model, demonstrates that making
FEDs of this size can be done, but with major
problems involving the concealment of the
spacers.

Futaba showed a 7-in. 16:9 color panel.
Candescent Technologies displayed several
5.3-in. panels (evidently these are what their
pilot line is producing) that looked quite good,
but the company has apparently slowed down
while taking another long hard look at some
of the technical problems that must be solved.
Motorola was not even present on the show
floor, after its showy debut last year.

Where will this technology go? The early
boasts of challenging LCDs for notebook dis-
plays have faded as LCDs get better-looking,
less expensive, and more efficient. There are
some niche markets, such as seatback displays
for passenger airplanes, but this is not big
enough to sustain the industry. Could FEDs
challenge thin-film electroluminescent
(TFEL) displays in medical and instrumenta-
tion applications? Perhaps. Currently, it
appears that the few players are rethinking the
situation. Both PixTech and Candescent have
declined orders for 500,000 units; production
capabilities are not that advanced - not yet.

OLEDs: The New Kids on the Block
There is a great deal of interest in organic
light-emitting diodes (OLEDs). Indeed, Pio-
neer (Japan) received the SID/Information
Display Display of the Year Award for the
first commercial OLED, used in some of their
auto radios. The promise is good color gamut,
good efficiency, low cost, and even the possi-
bility of flexible displays. These could lead to
very interesting products, from large roll-up
displays to pocketable portable devices.

OLEDs use semiconducting polymers in
various combinations to emit light at low
applied voltage. In principal, they are inex-
pensive to build - the semiconductor is put
down by spin-coating, screen printing, or ink-
jet printing. Even if a TFT matrix is needed,
the solid polymers could be less expensive to
handle than liquid crystals, and there is the
possibility of organic TFTs, even on flexible
substrates.
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There wasn’t much on the show floor.
Philips showed a few small polymer LEDs
(PLEDs) - Philips’ preferred terminology -
which looked good. Cambridge Display Tech-
nology (CDT), associated with Cambridge
University in England, has many patents, lots
of ideas, and a trunkful of alliances with major
companies as suppliers, researchers, and even-
tually display manufacturers. The principal
alliance is Aventis Research and Technolo-
gies. One of the co-operators is Sarnoff Corp.,
which has done in-depth studies of problems
and applications. CDT has some excellent peo-
ple working on this, but by no means has a
monopoly on talent.

FED Corp. showed a small white OLED
demo off the show floor, featuring white, 2.5
Im/W at 50 cd/m?, and 5 cd*/area said FED’s
Webster Howard. The company has several
major OLED research achievements to its
credit: full-color video, OLED-on-polysilicon
video, and OLED-on-silicon VGA video.

Lite Array (Novato, California) is a U.S.
company with a production plant in China,
and it is using Chinese university research
groups to provide R&D. The company is
working on both organic and inorganic elec-
troluminescent (EL) displays, and it showed
OLED prototypes from several Chinese uni-
versities. Monochrome inorganic EL displays
are now available at half the price of those
made by the U.S. and Japanese competition,
said Technology and Sales V.P. Paul Beatty.

OLED technology is moving at an acceler-
ating pace, with more organizations getting
into the field and substantial progress being
reported. At the IDRC in Toronto in 1997,
there were concerns that TV-like luminance
would result in melted displays, but that con-
cern is a thing of the past. It is possible that
OLEDs will overtake FEDs as the major new-
technology challenger to LCDs, with the
advantage of much easier scale-up to large
sizes than FEDs - but it will take a few years
for this horse to even approach the finish line.

Electroluminescence has been a high-cost
niche technology, providing limited color
gamut, excellent viewing angle, and rugged-
ness, in products limited to about 12 in. on the
diagonal. Color has been slow in coming.

A relatively new EL product area has been
microdisplays fabricated on silicon dice to
include drive circuitry and reduce the number
of external connections. There have been
only two major suppliers - Planar in the U.S,
and Sharp in Japan - but two Canadian com-

panies, Luxell and Westaim Advanced Dis-
play Technologies (ADT), have emerged.
Westaim ADT calls their product a “Solid-
State Display.” It uses a thick phosphor on a
ceramic substrate rather than the expensive
thin-film phosphors of the company’s rivals.
Westaim showed 5- and 7-in. 1/4-VGA color
displays, which looked good, and a 17-in.
device which was clearly a lab model but
shows promise. Westaim claims that its thick-
film material will be much less expensive than
the TFEL of their rivals and will be more
capable of large sizes. With ample capital
behind it, the company bears watching.

| Very Large Displays

Last year there were large LED displays for
outdoor applications. They were not in evi-
dence at this year’s show, but they are very
much in evidence on the Las Vegas strip,
which is a showplace for large bright displays
of all sorts. Interior displays at casinos and
hotel lobbies are also noteworthy.

A new entry was described by ST Diamond
Technology. They are talking about 2 x 4-ft,
modules using a hot-cathode FED - details
were scanty - to make up billboards of 20 x
60 ft. or more. The market niche is outdoor
advertising visible in direct sunlight, with
contents changeable rapidly and remotely.
The product launch is scheduled for later this
year in Austin, Texas.

Summary

A wide variety of emissive technologies are
either available, are being worked on, or are
being sold. No one of these technologies is
appropriate for every application. None is as
universal as the CRT, but each has advan-
tages: plasma for large sizes, EL for rugged-
ness, and FEDs and potentially OLEDs for
niche applications. As has been the case for
years, the display market is in flux. H
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TROUBLESHOOTING

MONITORS?
15 Day Evaluation Period

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

-
XtroniX®

The Troubleshooter
Model 3030

* 200KHz Horizontal Fregq.
* DDC Test

« Auto Configuration Setup

Oyptional Color Measurement

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

www.xtronix.com
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SUPERIOR MicroPowders

Superior Powders for
Superior Performance

| 1 MICRON |
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The V.1.
Madel 8754
' gives you
the picture!

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

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

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

Uineo InstRuments

2155 Bellbrook Avenue - Xenia, OH 45385-4043
Ph.:800-962-8905 - 937-376-4361 - Fax: 937-376-2802
E-mail: sales @videoinstruments.com

Visit our Web Site: www.videoinstruments.com
Visa - Mastercard - American Express

Supplying Spherical, Micron-Sized
Powders to the Display Industry.

Materials: Applications:
PHOSPHORS FED
GLASSES T
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CONDUCTORS EL LAMP
RESISTORS s
DIELECTRICS LIGHTING
- SECURITY

Suitable for traditional and advanced
(digital) deposition. Experience lower
costs and increased performance with
SMP's powders.

Phone: 505.342.1492

Fax:  505.342.2168

3740 Hawkins NE

Albuquerque, New Mexico 87109
www.smpl.com
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DeSolite Hardcoats

Seeingdlis believing.®

I

DSM Desotech’'s UV curable hardcoats combine
tough abrasion-resistance with an optical clarity you'l
have to not see to believe. For more information,
contact us today.

DSM Desotech Inc. DSM Desotech bv Japan Fine Coatings Co., Ltd.
1122 St. Charles Street P.O. Box 68 3-7-10, Nihonbashi, Chuo-Ku
Elgin, llinois 60120 3150 AB Hoek van Holland  Tokyo, 103-0027

Usa The Netherlands Japan

Tel: +1-847-697-0400
Fax: +1-847-468-7717

Tel: +31-1743-15391
Fax: +31-1743-15523

Tel: +81-3-5205-0181
Fax: +81-3-5205-0182
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www.dsmdesotech.com
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Manufacturing Materials, Equipment,
and Components

The SID exhibition contains a sizeable show within a show devoted
to display-manufacturing materials, components, and equipment.

by Alfred Poor

’I:E “EXHIBITION” PORTION of the SID |

International Symposium, Seminar, and Exhi-
bition has grown to a substantial size. More |
than 240 exhibitors were on hand this year - a
15% increase from last year - and many [illed
multiple booths with elaborate exhibits.

No longer can one just plan on “cruising the
floor” during the breaks between paper presen-
tations, or covering the exhibits by skipping
one or two sessions. If one were to spend just
2 minutes with each exhibitor, it would still
take a full 8-hour day to get to them all.

The exhibits that garner the lion’s share of
the attention are certainly those with displays,
featuring the bright colors and moving images
that make new technologies stand out. But
there are many other interesting and exciting
stories concerning the remaining majority of
exhibits, the ones that offer the films, coat-
ings, chips, test equipment, and manufacturing
machinery that make it possible to create the
attention-grabbing displays.

There aren’t enough pages in Information
Display to tell all the stories that need to be
told about this year’s show, but here are some
representative highlights. ‘

Production Equipment |
As the demand for larger displays grows,
manufacturers must handle larger and larger |

Alfred Poor, a Contributing Editor to both PC i
Magazine and Information Display, is located
at 700 East Walnut St., Perkasie, PA 18944,
telephone 215/453-9312, fax 215/453-0286,
e-mail: Alfred_Poor@zd.com.
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Techni-Met, Inc.
Techni-Met, Inc. (Windsor, Connecticut) does thin-film depositions on flexible substrates such
as polyimide and woven fabrics. The company was exhibiting its line of ITO-coated films, and

| happily announced its strategic supplier alliance with Gould’s Electronic Materials Division.
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TRICOR Systems

TRICOR Systems (Elgin, Illinois) displayed its Model 820 video photometer, which comes with
software that allows the user to outline up to 254 regions of interest with a mouse. The pho-
tometer can then analyze each region independently.

substrates. This is especially the case for the
large plasma-display panels. A number of
manufacturers of thin-film coating machinery
have developed systems capable of handling
substrates up to 1200 x 1600 mm. That’s
roughly 4 x 5 ft. - about the same surface area
as a typical door! Balzers Process Systems
(BPS) has a New Aristo 1600 model that can
process 1600 X 1600-mm substrates.

Responding to the growing interest in
polysilicon AMLCDs, Intevac’s Rapid Ther-
mal Processing (RTP) Systems are capable of
processing substrates at a rate as fast as 60 per
hour. The company’s transient heating pro-
cess reportedly results in reduced leakage and
increased electron mobility compared with
typical furnace designs.

Organic light-emitting diodes (OLEDs) are
also a hot topic these days, and ULVAC Tech-
nologies is ready to help. The company has
already designed, built, and delivered auto-
mated pilot production systems that can pro-
duce OLED displays.

Ion Systems has added to its range of ioniz-
ing products that help reduce damage from
electrostatic discharge and contamination

while also decreasing the chances of micro-
processor lock-up. Some settings require less
stringent contamination control. The com-
pany’s new Gas Jet AeroBar sheathes the
emitter points with a low flow of air - clean
dry air (CDA) or nitrogen gas - that inhibits
particles from accumulating on the emitters,
so the emitters don’t need to be cleaned as fre-
quently.

Shibaura Mechatronics (Shibatec) creates
etch-processing tools for flat-panel displays
(FPDs), and their new UHC series of
machines uses a two-tier design that delivers
the same capacity as prior models but with a
significantly smaller footprint.

PTG was demonstrating its laser-scribing
equipment that uses “zero-width cutting tech-
nology.” The laser system is capable of cut-
ting 400-600 mmy/sec in substrates from 50
pum to 5 mm thick. (PTG is making it a yearly
ritual to sue Accudyne for patent infringement
during or just after the SID show, and this
year threw in a suit against USDC for good
measure.) Accudyne president Jim Lawson
calls these suits “the action of a desperate
company that cannot compete against a supe-

rior technology and a more highly engineered
tool.”

Laser glass cutting is not yet the norm, and
Richard Seery of Villa Precision - which sep-
arates glass in the tried-and-true scribe-and-
break way - was a happy man. “The show is
good,” he said. “When people are spending
like this on capital equipment, you know
things are going up.”

Lasers are also making their mark in the
photolithography side of display production.
Micronic Laser Systems offers the LRS 1700,
designed to write masks up to 1100 x 1700

: mm, with a climate-controlled chamber and

semi-automatic mask loading. Heltronic
Technologies Ltd. also uses lasers to create
photomasks, but instead of a simple raster-
scan process, the company uses holographic
imaging to create a detailed pattern. The
company’s HMA 400 machine automatically
loads substrates up to 370 x 470 mm.

Test and Repair Equipment

As panel sizes and resolutions increase, the
chances and costs of defects are greater than
ever. Faster and more accurate ways to iden-
tify flaws - and, if possible, to correct them -
can have a significant impact on a manufac-
turer’s finances.

Nikon’s L-MAC700 combines both macro-
scopic and microscopic inspection in a single
unit that features a smaller footprint than pre-
vious products, and the integrated macro- and
micro-inspection speeds processing.

Dark Field Technologies (recently moved
from the building it shared with LED display-
maker Trans-Lux in Norwalk, Connecticut, to
a light-industry-in-the-woods concentration in
Shelton, Connecticut) has new laser-based
scanning systems that can detect defects in
substrates or coatings. One model is capable
of in-line processing at up to 10 m/min.

ELDIM makes automated test equipment
for LCD panels, measuring a range of features

| including luminance, contrast, and color under

varying conditions such as viewing angle,
temperature, and ambient lighting. The CCD-
based equipment uses 16-bit samples, which
provides an extensive dynamic range for mea-
surements, and it uses conoscopic optics so
that all angles are captured at once. (Moving
a photosensor around on an arm to measure
angles is, fortunately, a thing of the past - at
least for those with adequate equipment bud-
gets.) ELDIM announced it was taking its

| approach into the microdisplay realm with the
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Extron Electronics

Extron Electronics showed its recently introduced “universal” CVC 200 Video Converter that
converts 720p and 1080i HDTV and SMPTE 240 to RGBS or RGBHV. It also converts Beta-
cam, SMPTE component video, W-VHS, and DVD component video to RGBS or RGBHYV.

EZLite Micro. The device analyzes a
microdisplay system and its polarizing beam
splitter over an angular range of +30° with a
working distance of 40 mm. “This is the only
solution for this type of measurement,” said
ELDIM’s Jean-Noel Curt.

Photon Dynamics is not content to just
inspect and test FPDs; it also makes equip-
ment designed to repair some types of defects.
Such repairs can increase overall yields and
recoup costs that might otherwise be lost to
flawed units. The ILW-410 Array Repair Sta-
tion can import test and inspection defect
maps, and then use lasers to cut and weld to
repair the panel.

TEAM Systems offers the new UNIGRAF
VTG-1108 test generator for flat panels. This
ISA board is designed to work with any flat-
panel technology, and supports a range of tim-
ings and resolutions.

Not all test equipment is for flat panels;
the CRT market is still alive and well. IPS
Automation has a new ADI 9200 ITC which
is a fully automated ITC alignment system.
It connects the CRT to the test system and
adjusts convergence, purity, and other
parameters, aligning up to 120 ITC/hour.
Minolta has introduced the new IA-1000
CRT image analyzer, which also provides
high-speed inspection for convergence and
geometry.

Sencore showed two new display analyz-
ers. The CM2250 combines a signal genera-
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tor with a sensor to test convergence, color,
focus, and resolution. The handheld CP290
provides portable color analysis.

Materials

| Dozens of exhibitors offered the raw materials

that can be transformed into high-resolution
displays. Glass substrates could be found in a
wide range of specifications at SID 99, along
with all manner of sputtering targets for coat-
ing processes.

Films appear to be garnering a lot of inter-
est among manufacturers for a variety of
applications. According to some industry
observers, rear-projection televisions and
computer monitors may be poised for rapid
growth in the marketplace, and films for rear-
projection screens could be in high demand.
Dai Nippon Printing specializes in this area.
(Its Ultra Contrast Screen won this year’s
SID/Information Display Display Material or
Component of the Year Award.) Polaroid
announced a new film for rear-projection use,
with 99% polarizing efficiency, that comes
sandwiched between two layers of anti-reflec-
tive (AR) glass.

3M was present with a number of new film
products, including one designed to improve
the brightness of reflective displays, such as
those used in PDAs and cellular phones.
According to the company, the new film can
double the effective brightness of such

| devices without decreasing viewing angle.

Some unusual films were on display as
well. At the DuPont exhibit, Zebra Imaging
demonstrated its reflective holographic sys-
tem. The process takes digital image data and
converts it to a holographic image with full
color and a wide viewing angle. The holo-
gram can be as large as 2 ft. square, but these
can then be tiled to create an image of unlim-
ited size, such as a billboard. Physical Optics
Corporation showed their holographic dif-
fuser products, including high-gain rear- and
front-projection screens.

Sheldahl has a full line of film products,
and made a point of highlighting their roll-to-
roll laser inspection system that can check the
in-line resistance and transmission attributes
of their products.

Among the filters and diffusers on display,
Astra Products had new high-scatter panels
for improved display brightness. The product
lines from Balzers Thin Films and OCLI
include color-wheel components to support
the growing application of field-sequential
color in new display technologies. It’s ironic
that color-wheel technology, which was con-
sidered passe in the early 1950s, once again
has things spinning its way. When it comes to
color wheels, it seems that what goes around
keeps going around again.

ColorLink demonstrated the new Color-
Switch product that takes a different tack for
field-sequential illumination. This electroni-
cally switchable color filter can produce addi-
tive or subtractive primary RGB outputs (as
well as white and black), with analog control
for up to 16 million colors. The device is
capable of up to 360-Hz operation with no
mechanical moving parts, which eliminates
the noise and vibration that can occur with
color wheels.

CLCEQ demonstrated another novel mate-
rials application, using cholesteric liquid crys-
tals for a variety of uses ranging from color
filters to windows that can be electronically
switched from clear to opaque for privacy.
And the company has even used the material
to create iridescent paints for a variety of
products, including Mercedes-Benz automo-
biles.

A large number of companies were on hand
to offer their services in applying thin-film
coatings to a variety of products. Thin Film
Devices has developed a black-chrome
coating process that provides 94 % light
absorbance. Viratec recently completed a $15
million expansion program, adding the Infin-




ity V vertical anti-reflection coater with a pro-
duction capacity of 20 million ft.*/year. The
company also has created a new lightweight
coated glass faceplate for AMLCD screens
that protects the panel against dents and
scratches while enhancing brightness and
reducing glare.

Getting film layers to stay where one wants
them can pose challenges, especially in the
attempt to combine them with other layers.
Adhesives Research specializes in pressure-
sensitive adhesives, and the new ARclear
product line is optically clear and designed for
use in FPD manufacturing.

Elo TouchSystems specializes in touch-
screen technology, and offers IntelliTouch
surface-acoustic-wave and AccuTouch five-
wire designs. The new iTouch touch-on tube-
surface product puts the IntelliTouch system
right onto the screen of Apple Computer’s
iMac displays to create a user-friendly touch-
screen interface.

Electronics

As direct-address displays take on increasing
importance in the marketplace, the logic
devices required to process analog or digital
signals of different resolutions and timings
become significant partners in this success.
Arithmos, SAGE, Pixelworks, and Genesis
Microchip were all on hand with their latest
products, offering improved scaling technol-
ogy and high levels of integration that help
reduce development time and production costs
for FPD designers.

Genesis Microchip also was demonstrating
their new gmWarp24 image-processing chip.
Like a silicon version of Kai’s PowerTools, this
programmable device can deform an image
with sophisticated warping and scaling abilities.
One of the most interesting potential applica-
tions for this chip is in low-cost projection sys-
tems. The chip could be used to compensate for
defects in the optics of a display, creating a cor-
rected image with perfect geometry.

Another new chip was to be found at an
improbable location: a display manufacturer’s
booth. Seiko Instruments was highlighting
their new chip-on-glass displays, but also
exhibited their new iChip. This remarkable
device incorporates TCP/IP support, including
a network stack, plus e-mail, Web browser,
and peripheral interface support, on a single
chip - without the need for separate software.
The result is that manufacturers can build

Molex

Molex introduced its MicroCross connectors designed to support the DDWG s newly adopted
Digital Video Interface (DVI) standard. Molex is clearly not ignoring the virtual certainry that
there are going to be a lot of DVI monitors and controller cards coming.

Web-enabled devices that don’t have to boot
up and have significantly reduced power con-
sumption and component counts.

Silicon Image also presented new products
based on the widely adopted PanelLink™ digi-
tal interface for monitors that is now available
from a number of sources. Silicon Image is
creating chips that put the digital interface, all-
digital image processing, and a “display adap-
tion layer” all on a single device, making desk-
top monitors easier to design at lower cost.

Among the companies with complete elec-
tronics products, Appian Technology was on
hand with their multi-port graphics adapters,
which make it possible to connect more than
one monitor to a single system while using
only a single expansion slot. The company’s
HydraVision software for Windows makes it
easy to manage multiple displays, and can even
run them at different resolutions if desired.

Applied Data Systems demonstrated their
single-board computers intended for embed-
ded applications ranging from crop-seeding

| systems to interactive displays in golf carts.

And Extron Electronics demonstrated their
latest products in an extensive line of signal
adapters, line doublers, and switching devices.
Even something as simple as cables and con-
nectors made news at the exhibits. Molex pre-
sented their MicroCross I/O connectors
designed to support the newly adopted Digital
Video Interface (DVI). This standard calls for
a number of different configurations that still
maintain compatibility, and Molex now offers
a full range of cables, adapters, and receptacles.
Without doubt, this high-speed sprint
through the hundreds of exhibits is sure to
overlook important new items that would be
of special interest to certain Information Dis-
play readers. The only way to make sure one
doesn’t miss out on the newest items is to start
making plans for next year. When coming to
Long Beach next May for SID 2000, make
sure to leave plenty of time to give the
exhibits the attention they require - and
deserve. And, if recent history is a guide, one
can expect that the exhibits will be even more
| numerous and informative than this year’s.

Information Display 9/99 39




The Old Dog - Some New Tricks

CRIT5 are a very mature, very effective technology,
S0 we expect no more than evolutionary progress —
but there were innovations to be seen at SID ’99.

by Joe Hallett

ONCE AGAIN, the annual SID Interna- ‘

tional Symposium was not to be the occasion
to lament the departure of the cathode-ray
tube (CRT). In fact, in what has become an
annual ritual, market projections continued to
push out the magic moment when the CRT
begins its serious decline. According to Dave
Mentley of Stanford Resources, we can expect
to see component dollar expenditures for |
CRTs fall below that of flat-panel displays
(FPDs) sometime around 2002 or 2003.
Although that means FPDs have a higher
growth rate, the CRT business is still expand-
ing. And parity occurs at an annual expendi-
ture for components of around $20 billion |
worldwide. That’s not too shabby for a
declining market share! As a result, CRT
manufacturers at the SID show could afford to
be optimistic about the future of their mature
technology.

It’s been said that it takes a village to raise
a child, and it certainly takes an extended
infrastructure to build, test, and apply a CRT.
Most of the necessary elements were repre-
sented among the exhibitors at this year’s SID
show. Glass bulbs and faceplates from Schoit |
Corp. and Techneglas; internal parts and
materials by OSRAM-Sylvania, Superior
MicroPowders, and Viratec Thin Films;
special test and assembly equipment by

Joe Hallett is a business consultant located at |
22370 S.W. Grahams Ferry Rd., Tualatin, OR
97062-8022; telephone 503/692-5554, fax
503/692-5649, e-mail: joeh24@aol.com. He
has been actively involved in the display
industry for over 30 years.
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Chroma Ate, LMT, MECC, Minolta, Quan-

| e .
fum Data, and Sencore Electronics; magnetic

deflection yokes by CELCO, Syntronic
Instruments, and WinTron Technologies;
magnetic shields by Ad-Vance Magnetics,
Amuneal Manufacturing Corp., and Gerome
Manufacturing; special power supplies by
American High Voltage, Eldec Corp., Emco

High Voltage Corp., and TDK Corporation
of America; deflection amplifiers by Citronix;
photomasks and plotting equipment by
Micronic Laser Systems AB and Advance
Reproductions Corp.; and CRT applications
and monitors by Kristel Corp., Sarnoff Corp.,

| SGB Enterprises, and Sony Electronics. Of

course, CRT makers were represented as well:

Sony

. Sony is aggressively extending the application of CRTs with completely flat screens. This 21-in.

Sflat monitor with a 0.22-mm grille pitch was shown at SID, along with flat-screen HDTV and

NTSC television receivers.
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Brimar, Imaging & Sensing Technology
Corp., Lexel Imaging Systems, Teltron Tech-
nologies, Thomas Electronics, and Thomson
| Components & Tubes Corp.

Each year there have been some changes in
CRT industry infrastructure, or a significant
missing person or company at the SID show.
This time it was Clinton Electronics - still a
major force in the business - which decided to
spend its trade-show dollars elsewhere. But
yoke-maker WinTron Technologies - one of last
year's missing exhibitors - was back this year.

Optimism for the future of projection dis-
plays was obvious at the technical sympo-
sium. Sessions on new light sources and
imaging devices drew overflow audiences that
spilled into the halls. “The CRT still is a very
significant part of our business,” said Electro-
home’s Terry Schmidt. “It is very good for
entertainment displays and simulators that
require edge-blending for multiple screens,

\ fast phosphors for 3-D display, and warped
} displays for domed screens.”

Sony’s large exhibit emphasized a “flat is
beautiful” theme, with impressive new wide-
screen digital TV sets, monitors, and projec-
tors. A developmental CRT, using an
extremely fine mask pitch, was shown by
Sony. The mask technology - described in a
conference technical paper by Dai Nippon
Printing of Japan - has been tested down to a
0.065-mm pitch, a significant reduction over
0.25-mm designs currently used.

There continue to be significant pockets of
CRT activity. CELCO’s John Constantine
said, “There aren’t many new military CRT
programs, but there’s good activity in the
training and flight-simulation areas.” Andrew
Fay of Thomson Components & Tubes said,
“We're comfortable with market niches where
the CRT is hard to beat. Projection is still an
exciting opportunity for us.”

“We still see a long life for the CRT,” said
James Kyle of Techneglas, a major supplier
of glass bulbs. “Today’s customers are look-
ing for superior quality. We are providing
bulbs to makers of projection CRTs - it’s a
growing market.”

Suprasad Baidyaroy, president of CRT-sup-
plier Princeton Display Technologies, was
found working the floor as an attendee. “Vol-
ume is going down, especially in military and
industrial applications,” he said, “but I see
sustaining work where platforms are already
developed and need to be maintained. How-
ever, new programs are in question.”

One of the show highlights - keynote talks
and demonstrations of digital electronic cin-
ema - gave some CRT folks a reason to smile,
especially the CRTs that help the Hughes-
JVC light-valve projector achieve its remark-
able image quality. The Hughes-JVC elec-
tronic cinema projector uses CRTs made by
longtime CRT maker Lexel Imaging Systems
- which was once a part of Hughes. “People
have stopped at our booth, looking to see if
they can do new things with CRTs,” said
Lexel’s George Petro. “It’s been a good
show.”

Some firms are looking for ways to diver-
sify, using their expertise from years of CRT
activity to gain entry into new businesses.
Gerome Manufacturing Co. is leveraging
metal-fabrication capabilities to uses other
than magnetic shields. “Our CRT shield busi-

' ness is now mostly test and measurement,”

said Gerome’s Dave Ryner.

“We are rebounding from last year’s
absence,” said WinTron’s Bill Holt. “We're
focusing on yokes, flybacks, and power sup-
plies. We are seeing activity, but it’s slower
than in past years, and there are not really any
new applications, just some new customers in
preexisting fields. We’re hopeful for business
in new medical imaging and display equip-
ment. And we’re looking at other opportuni-
ties in electronic assembly.”

“It’s been a good show,” said a spokesman
for OSRAM-Sylvania. “The CRT is still a
very dynamic business for us. Probably
20-40% of all CRTs use our materials and
parts.”

From Honeywell’s John O’Donnell came a
quotable comment that may have summed it
up best: “CRTs are still pulling the plow.” B
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SID honors and awards

nominations
As chairman of the SID Honors and Awards
Committee, I am appealing for your active
participation in the nomination of deserving
individuals for the various SID honors and
awards. These awards include the prestigious
major professional prizes (the Karl Ferdinand
Braun prize, the Johann Gutenberg prize, and
the Jan Rajchman prize), the major society
prize (the Lewis & Beatrice Winner award),
the SID Fellow awards, and the SID Special
Recognition awards. The selection and nomi-
nation process is relatively simple, but
requires that you and perhaps some of your
colleagues devote some time in the prepara-
tion of the supporting material that the Honors
and Awards Committee needs in order to
evaluate each nomination for its merit.
Nominations can now be entered through
the Internet simply by logging in at
www.sid.org. At the SID Web site, in the SID
Information Center box, click on Awards.
This action opens the Honors and Awards sec-
tion of the SID site. Then click on the Nomi-
nation Form found on the middle of the page,
i.e., the display screen, to open the Nomina-
tion Form. The “How to Use This Form™ box
at the beginning of the Nomination Form very
simply explains how you can use this elec-
tronic form to nominate someone for any of
the prizes or awards. The SID Honors and
Awards Committee encourages the use of this
electronic version. Volunteer labor is used to
process all the nominations. Electronic filing
saves a lot of administrative work, and helps
with reducing the workload on our volunteers.
But we will still accept hardcopy nominations.
The associated text box appearing in this col-
umn contains a complete description of each
of the prizes and awards, along with a detailed
description of the information that is asked for
in support of each nomination. Please note
that there is one significant change in the
nomination process for the Fellow Awards.
With each Fellow Award nomination, five
written endorsements by five SID members
will be required. These brief endorsements —
a minimum of 2-3 sentences to a maximum
of one-half page in length — must state why,
in the opinion of the endorser of the nomi-
nee, deserves to receive the Fellow Award.
Identical endorsements by two or more
endorsers will be automatically rejected (no
form letters please). Please send these
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SID honors and awards

nominations

Nominations are now being solicited from
SID members for candidates who qualify
for SID Honors and Awards.

* FELLOW. Conferred annually upon a
SID member of outstanding qualifications
and experience as a scientist or engineer
in the field of information display, and
who has made a widely recognized and
significant contribution to the advance-
ment of the display field.

JAN RAJCHMAN PRIZE. Awarded for
an outstanding scientific or technical
achievement in, or contribution to,
research on flat-panel displays.

KARL FERDINAND BRAUN PRIZE.
Awarded for an outstanding rechnical
achievement in, or contribution to, dis-
play technology.

JOHANN GUTENBERG PRIZE.
Awarded for an outstanding technical
achievement in, or contribution to, printer
technology.

e LEWIS & BEATRICE WINNER
AWARD. Awarded to a SID member for
exceptional and sustained service to SID.

e SPECIAL RECOGNITION AWARDS.
Granted to members of the technical, sci-
entific, and business community (not nec-
essarily SID members) for distinguished
and valued contributions to the informa-
tion-display field. These awards may be
made for contributions in one or more of
the following categories: (a) outstanding
technical accomplishments; (b) outstand-
ing contributions to the literature; (c) out-
standing service to the Society; and (d)
outstanding entrepreneurial accomplish-
ments.

Nominations for SID Honors and Awards
must include the following information,
preferably in the order given below.

1. Name, Present Occupation, Business and
Home Address, Phone and Fax Numbers,
and SID Grade (Member or Fellow) of
Nominee.

2. Award being recommended:

Fellow*

Jan Rajchman Prize

Karl Ferdinand Braun Prize

Johann Gutenberg Prize

Beatrice Winner Award

Special Recognition Award
*Fellow nominations must be supported and
signed by at least five SID members.

3. Proposed Citation. This should not
exceed 30 words.

4. Name, Address, Telephone Number, and
SID Membership Grade of Nominator.

5. Education and Professional History of
Candidate. Include college and/or university
degrees, positions and responsibilities of
each professional employment.

6. Professional Awards and Other Pro-
fessional Society Affiliations and Grades of
Membership.

7. Specific statement by the nominator con-
cerning the most significant achievement or
achievements or outstanding technical lead-
ership which qualifies the candidate for the
award. This is the most important considera-
tion for the awards committee, and it should
be specific (citing references when neces-
sary) and concise.

8. Supportive material. Cite evidence of
technical achievements and creativity, such
as patents and publications, or other evi-
dence of success and peer recognition. Cite
material that specifically supports the cita-
tion and statement in (7) above. (Note: the
nominee may be asked by the nominator to
supply information for his candidacy where
this may be useful to establish or complete
the list of qualifications).

9. References. Fellow nominations must be
supported by the references indicated in (2)
above. Supportive letters of reference will
strengthen the nominations for any award.

Send the complete nomination - including all the above material by October 15, 1999 -
to the Honors and Awards Chairman, Dr, Andras 1. Lakatos, Joseph C. Wilson Center for
Research and Technology, Xerox Corp., 800 Phillips Rd., M/S 0105-73C, Webster, NY
14580; 716/422-1617; fax -7716; e-mail: Alakatos@ wh,xerox.com.
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endorsements to me either in hardcopy or by
e-mail (preferred). The Honors and Awards
section of the SID Web site contains all this

information along with the names of all previ- | but there were very few nominees for most of

ous award winners.

Last year the Honors and Awards Commit-
tee received a good selection of nominees for
the Fellow and Special Recognition Awards,

| the major awards. Tam especially appealing

Test Signal Generator for
Digital Flat Panel Displays

Support for multiple bitmap formats

Text with Bitmap and Vector fonts

Resolution up to 1920 x 1440 and higher

Windows and MS-DOS software

Full control of sync polarity and state

Full DDC (read/ write) and ATE support
tiple generators in one PC

Unlimited number of permanent patterns,
olours, palettes, signal formats

Panel-Link, RGB analeg, parallel
interfaces and for future solutions
Scrolling colours or bitmaps for test
pattern animation

UNIGRAF

VTG-1108

The VTG-1108 ISAboard is g
a digital video signal
generator designed for g
testing, evaluating and
servicing different types of =
Flat Panel Displays in
Manufacturing, R & D and =
Service. It supplies the
necessary signals for ®
displaying test patterns on
LCD, EL or Plasma Displays ®
or other equipment using

digital video inputs, colouror ®
monochrome. -
]
]
[ |

/ij UNIGRAF

UNIGRAF Oy, Ruukintie 18
FIN-02320 Espoo, Finland
Tel. +358 9-802 7641

Fax + 358 9-802 6699
Email: sales@unigraf.fi
Http:/fwww.unigraf.fi
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to you and urge you to nominate worthy can-
didates for all the major prizes as well as can-
didates for the Fellow and Special Recogni-
tion awards.

As I wrote last year: “In our professional
lives, there are few greater rewards than
recognition by our peers. For an individual in
the field of displays, an award or prize from
SID, that represents her or his peers world-
wide, is a most significant happy and satisfy-
ing experience. In addition, the overall repu-
tation of the society depends on the individu-
als who are in its “Hall of Fame’.

When you nominate someone for an award
or prize, you are bringing happiness to the
individual and his or her family and friends,
and you are also benefiting the society as a
whole.”

Thank you for your nominations in
advance.

- Andras I. Lakatos, Chairman
Honors and Awards Committee
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Fifth International
Conference on the Science
and Technology of
Display Phosphors
SAN DIEGO, CALIFORNIA
NOVEMBER 8-10, 1999

* An international conference on the future
prospects of phosphors for:
[ - - — FEDs
[ | — CRTs — Plasma Displays
— PL Devices — LC Backlights

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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editorial

continued from page 2

Among the vendors I talked to, Sceptre was |
the price leader at $2299 for an 18-in. LCD
monitor, but the unit was back-ordered. A
representative said the glass was Japanese, ‘
and that the response time was 20 ms on, 30
ms off. |

Sony was not the first company to produce
CRT monitors with completely flat screens,
but it is now the company pushing the tech-
nology forward most aggressively. The first
of Sony’s “FD” monitors were expensive 21-
and 19-in. units intended for graphic artists, ‘
magazine-layout people, and the like. The
performance was uncompromising - and the
prices intimidating. |

At PC Expo, Sony introduced a less expen-
sive G range of FD monitors with 21-, 19-,
and 17-in. diagonals. The 21-in. CPD-G500,
for example, has a 0.24-mm grille pitch and
will sell for an estimated $1199.99, compared
to the 0.22-mm grille pitch and $1899.99
MSRP for the flagship GDM-F500. The 17-
in. CPD-G200 has a 0.24-0.25-mm variable
grille pitch and will come with a $499.99 esti-
mated selling price. The G-series monitors
have screen resolutions ranging from 1600 x
1200 at 75-Hz refresh for the G200 to 2048 x
1536 for the G500, and only the most discern-
ing eye is likely to be aware of the perfor-
mance difference between the G- and F-series.
These are fine-looking monitors.

Sony was also showing its WVGA 42-in.
plasma-display panel (PDP), which could be
seen all over the hall as a presentation device
in other booths. Sony has been selling the
panel for about a year, said Visual Communi-
cations Business Manager Lloyd Klarke.
‘When asked, Klarke said the glass in the PDP
was Japanese, but declined to reveal the
maker. Plasma-addressed liquid-crystal
(PALC) displays, he said, are not yet commer-
cial products.

Eizo was also showing a fully flat 17-in.
CRT monitor. The tension-mask unit is good
for 1280 x 1024 at 76 Hz or 1024 x 768 at
101 Hz, at a price of about $579. The com-
pany also had a 42-in. PDP that looked like it
had a lot more luminance than its claimed 120
cd/m?®. Mitsubishi was showing “Natural
Flat™ CRT monitors using Diamondtron™ NF
CRTs (and Sony-licensed technology). The
17-in. is new, and will go for an estimated
street price of $449. iiyama had 17-, 19-, and
22-in. “TrueFlat” CRT monitors using Dia-
mondtron tubes. The 22-in. VisionMaster Pro
510 has an aperture-grille pitch of 0.25 mm,

44 Information Display 9/99

Sony

Sony's completely flat-screen CRT monitor for the masses — the 17-in. CPD-G200 - was intro-

duced at the PC Expo.

and a maximum screen resolution of 2048 x
1536 at 80 Hz, for an ESP of $1229 (the 19-
in. is $699; the 17-in. is $469).

Toshiba was focusing mainly on its projec-
tor line, but also introduced 41-in. SVGA
videowall cubes based on TI's DLP™ tech-
nology, and announced the company’s first
PDP, a 42-in. WVGA display with an intrinsic
contrast ratio of 550:1. The unit accepts
10801 HDTYV signals.

Princeton Graphic Systems introduced the
model AF3.0HD, “the world’s first 30-in. all-
format high-definition display for HDTV,
NTSC, and XGA.” S-video and component
video are processed with a built-in line dou-
bler; the aspect ratio is 16:9 and the MSRP is
$4100.

The major makers of digital cameras were
out in force; most of the cameras had a 1.8- or
2.0-in. LCD on their backs. The only camera-
related display innovation I saw was the Sun-
Catcher™ on Agfa’s 1.9-Mpixel ePhoto®

| CL50. The SunCatcher is a little door over

the LCD that flips up to reveal a lens whose
length is about the same as the width of the
display. The lens is intended to capture sun-
light and directs it behind the LCD, acting as a
solar backlight.

Bausch & Lomb introduced its PC Magni-
Viewer, a 6 x 8-in. magnifier with mounting
hardware that sits between the front of the PC
monitor and the user’s eyes, but considerably
closer to the eyes. The magnifier makes the
images on the screen look larger and, perhaps
more importantly, makes the image appear to
be 33-60 in. away from the user’s eyes. This
reduces the need for near focusing and, B&L
claims, reduces eyestrain.

Not Displays

Well, I couldn’t ignore the non-display
exhibits completely. First of all, there was
iMac-inspired translucent colored plastic
everywhere, some of it in an iMac near-looka-




like that corrects two of the iMac’s deficien-
cies: omitting a floppy drive and running the
Mac OS. This Windows monoputer comes in
“five brilliant gemstone colors™ and is made
by Future Power (Santa Clara, California), a
joint venture backed by Daewoo Telecom.

I was impressed by cellular digital packet
data (CDPD) PCMCIA-card wireless
modems. Slide one of these into the PC card
slot on the portable computing device of your
choice, and you have wireless access to the
Internet at (currently) 19.2 kb/s. Several car-
riers - including AT&T, Bell Atlantic, and
GTE - provide CDPD services, with Internet
access running in the range of $40-59 per
month. Where use is not unlimited, payment
is by the kilobyte, not by the minute, so one
can still be connected all the time.

Novatel Wireless seems to be pushing the
price-conscious end of the CDPD wireless-
modem business - “price-conscious” being an
attractive term for those of us on an editorial
budget. The company’s new “Merlin” is a
Type-2 PC card that works with Windows CE
and Windows 95 and higher, and will sell for
$279 when it becomes available in August,
said marketing and media relations manager
Mona Thomas. The same performance can be
had in the Minstrel 3, a cradle that wraps
around a Palm TIT or IIIX. Since the price is
$369, one can get more functionality than can
be had from a Palm VII at less cost.

Minstrel versions are coming for the Cassio
E-15 and Palm V, high-speed modems are in
the works for late this year, and modems with
smaller form factors - such as Qualcomm’s
Flash - are being developed.

3Com® had a large area with tiny boaths for
its software and service providers. One of
these was Etak, which is “known for the best
digital maps,” said marketing V.P. Craig
Lynar. Now the company is expanding by
supplying applications and information ser-
vices to sit on top of those maps. One of
those services is real-time traffic information.
For the Palm VII, the information is delivered
as pure text to describe incidents along a route
previously defined by the user. If the user
departs from such a route, regional informa-
tion that has not been customized can be
obtained.

Starting in 2001, Etak sees substantial auto-
motive applications, and not just for simple
navigation systems. Full automotive informa-
tion systems would include active traffic
information, e-mail, and other features, along

intelligent systems. (The system knows

where you are, knows things about you and
your vehicle, and has access to a database; so, [ m
it can suggest directions to a gas station when '
the fuel level is low. Or, knowing that you

like Italian food for lunch on Tuesdays, it can
suggest nearby Italian restaurants at lunchtime

- whether in New York or Dubuque. N 0 V E M B E R

Now that I think of it, these “non-display™ _ . ,
items all have display aspects to them. And 8 F lfﬂ'l International

many things do - or will. We are embarking Conference on the Science

upon an even more exciting era of display | | and Technoloot Of
applications than we have yet seen. All we | DlSP lay PhOS%){I o0Fs
lead it. SAN DIEGO, CALIFORNIA

|
i
have to do is keep up with it - or, better yet, ‘
|
|

NOVEMBER 8-10, 1999

* An international conference on the future
prospects of phosphors for:

- KIW

We welcome your comments and suggestions.

You can reach me by e-mail at kwerner @ — OLEDs — ELDs — FEDs
sid.org, by fax at 203/855-9769, or by phone ‘ — CRTs — Plasma Displays
at 203/853-7069. The contents of upcoming ‘ — PL Devices — LC Backlights

issues of ID are available on the /D page at
the SID Web site (http://www.sid.org).

~

THERE IS MORE TO MAGNETIC SHIELDS THAN THE
MAGNETIC SHIELDING PROPERTIES

SOME SHIELDS ARE MECHANICAL MONSTROSITIES -
= SOPHISTICATED DESIGN
~ » COMPLEX CONFIGURATION

e PRECISION MACHINED BEZELS, FLANGES,
MOUNTING PADS AND BRACKETRY

e EXTREMELY TIGHT TOLERANCES
- = HIGH QUALITY FINISHING

AD-VANCE CAN CUSTOM FABRICATE
THESE COMPLICATED DEVICES TO
COMPLY TO YOUR SPECIFICATIONS

Request AD-VANGE Magnetics'
20-page Procurement Catalog which
gives major designing/procuring
guidelines. The 64-page Engineering
Catalog offers magnetic shielding
users the major technical guideline
data needed to design and choose
the optimum magnetic shielding
solution for a given application.
Yours for the asking.

AD-VANCE MAGNETICS, INC.

P.O. Box 69 » 625 Monroe Street ® Rochester, Indiana 46975

AD-Vance Shielding:
The “Nickel’s” Worth

(219) 223-3158 = FAX (219) 223-2524
E-Mail: sales@advancemag.com
Web Home Page: http://www.advancemag.com
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SID '99
International Symposium,
Seminar and Exhibition
May 16-21, 1999
San Jose, California
San Jose Convention Center
® §ID's MAJOR ANNUAL EVENT, featuring:
- Technical Sessions, Poster Session
- Author Interviews, Evening Panels
- Short Courses, Application Seminars
- Technical Seminars, Application Sessions
- Product and Technology Exhibits
- Display Technology Showcase

SID

Euro Display

{ September 6-9, 1999

Berlin, Germany

| * Aninternational conference on display

research and development aspects of:
- Display Fundamentals, Display Devices
- Hard Copy & Storage, Input Systems
- Ime?mleg Devices and Device
Ap? cations
- Mulfimedia Systems
- Image and Signal Processing
- Color Percepfion, Human Faclors

- Product and Technology Exhibits

E =

or Infomation Displaly

Display Phosphors Conference
November 8-10, 1999
San Diego, California

o 5th annual international conference on
display phosphors

L

EID '99
NOVEMBER 16-18,1999
Esher, Surrey, UK

f| *EID is a single-track technical conference

and exhibition featuring UK and European
display produds.

g
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(olor Imaging Conference

W November 16-19,199

Scottsdale, Arizona

© An international muli-disciplinary
forum for dialogue on:
- (reation and capture of color images
- Color image reproduction and
interchange
- olor image disElluy
o (o-sponsored with 58T

Oisar

s

[DW ‘99
December 1-3, 1999
Sendai, Japan

| < nformafion Displur Workshops

® [nvited experts will present falks
at workshops on:
- Emissive Displays
- Non-Emissive Displays
- Plosma and EL Displays
» Sponsored by SID/Asia
Region, Japan Chapter, IEICE), ITE)

N
I
For Information on SID Conferences, Contact: » - o
A L -
R R e = Wl - — - = s A i
_ DeePvmont: == -
SOEIEaleldnformation Display e

SNECETMianestreet, San Jose, CA, USA 95HNZ2 006

Since 1962, a professional worldwide inferdisciplinary SID

society committed fo the advancement of information display.

FAX: 408-977-1531
WorldWideWeb: http://www.sid.org

TEL: 408-977-1013
EMAIL: office@sid.org




display continuum

continued from page 4
“find a need and meet it” is more applicable
than ever because of the explosive growth in
the variety of display applications.

Therefore, if we can capture the essence of
the Internet, we should be able to predict what

will happen in the future, what the impact will
be, and what this will mean to us in the dis-

| play community. With this perspective, are
you ready to do a little playful puzzle solving?
Here is your assignment. Take a small sheet

of paper and, in as few words as possible,
write down what unique function you think
the Internet (or, if you prefer, the World Wide
Web) performs. Next, again in as few words
as possible, write down what unique functions

He's Checking
His Portfolio.

He can see perfectly in all directions, yet hovering in front of his eyeglasses appears an
“Invisible Monitor*™ showing his stock portfolio, e-mail, faxes—anything he can call up
on his personal communicator, cell phone, WatchMan® or PDA.

For more industrial uses, imagine what your customer will be able to do:

e Troubleshoot a tiny circuit with the oscilloscope wave form directly superimposed
over the probes

 Medically perform a surgical procedure with patient monitoring data continuously
shown at the side of the field of view

» View sonoscope/endoscope images superimposed on the patient
Clever uses for the "Invisible Monitor" are nearly endless.

Wit Gptical

ORPORATION

Qualified OEMs are invited

to expand their business

horizons by sampling the
MicroOptical CO-3 Clip-On or

the EG-7 Integrated EyeGlass
Display “Invisible Monitors," and
finally answer the question,

"What do you want to see today?"

33 Southwest Park, Westwood, MA 02090
Tel 781.326.8111 Fax 781.326.4110
www.,microopticalcorp.com

- €0-3 Clip-On EG-7 Integrated EyeGlass Display
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are provided by each of the following: the
post office, telephone, radio, movies, televi-
sion, fax, and the PC. After all, all these tech-
nologies co-exist and have become an integral
part of our lives. Why is that?

Are you finding this easy or challenging?

I found it quite challenging. Here are my
answers for the technologies mentioned.

(I will leave it to you to match them with the
corresponding technology.)

« Instant access to remote programmed

audio information and entertainment.

+ Instant, bi-directional, site-to-site trans-
mission of text and printed images,
mostly in monochrome.

+ Remote, instant, location-to-location
voice and data communications.

- Site-to-site movement of written and
printed communications, and the move-
ment of some material goods.

Instant access to remote programmed visual
and audio information and entertainment.

+ Remote, repeatable, pre-selected visual
and audio information and entertainment.

+ Computing power, data storage, and data
communications for each individual and
location.

Do we agree? Quite well? Not at all? As
always, I would enjoy hearing your thoughts.
If you would like to help me refine these defi-
nitions, as well as the one that follows for the
Internet, please send me your ideas using any
of the information-transmission media listed
at the end of this column.

As we can see, each of the technologies listed
can be described in a way that makes it
uniquely different from the others. Therefore, if
the Internet is so darn important, we should be
able to give it a description that endows it with
its own unique capabilities. Here is my try at it.

I believe that the Internet fundamentally
provides a near-instant and worldwide
“search and acquire” capability. What we
search for may be information or a product.
And what we acquire as a result of our search-
ing may also be information or a material
item. In very simple language, the Internet is
an instant and giant worldwide swap meet for
information and goods.

Given this, is it any wonder that so many
business types have jumped into the fray?




The Internet is a new channel for commerce.
It’s as important as creating new shipping
channels were in the days of Christopher
Columbus. It’s as important as railroads were
in the second half of the 19th century. And
it’s as important as electronic communications
and computers have been in the last five
decades of this century.

On the other hand, there are many functions
and activities that the Internet will not replace.
All the technologies listed above will continue
to exist: the telephone, radio, television,
movies, fax machines, and PCs - as well as
newspapers, books, and magazines. The Inter-
net is an added capability, not a replacement of
what we have today. Most stores will not go
out of business. And the ones that do will fail
because of lousy customer service (while con-
veniently laying the blame on competition
from Web-based businesses). Newspapers will
continue to exist. Bookstores will continue to
be filled with best sellers and rows upon rows
of computer self-help books. Mail-order
houses will stay in business and simply add the
Web as a convenient alternative to the printed
catalog. But catalogs will continue to be sent
and printed advertising will be just as prevalent
ten years from now as it is today. However,
every merchant will need to add a Web site as
a parallel information channel. Would you
like to guess who is eventually going to be
paying for all this extra convenience?

The Internet will not grow into some kind of
giant super-intelligent artificial brain with all
the remote computers being interconnected in
neuron-like fashion. In fact, it will take many
years for us just to be able to expect reason-
ably reliable information-retrieval and mail-
order services over the Internet. The problems
we are having today with various viruses,
computer hackers, and the basic fragility of
software will get worse before they get better.

We are currently in a transitional period
during which the Internet has been chang-
ing from mostly a scientific data-communi-
cations tool to now predominantly a tool of
commerce. As a scientific and data-commu-
nications tool, it was managed and used by
knowledgeable people who had mostly good
intentions. High average integrity levels and a
low greed coefficient made for a generally
friendly and supportive environment. But
now there are fortunes to be made and market
shares to be won. So much for good inten-
tions and a supportive environment! What
happened in the past with the railroad barons,

| and with the developers of the telegraph, tele-

phone, television, and film industries will now
happen with the Internet. Money and greed
really do cause problems, don’t they?

The good news is that eventually this will
all pass. We adults are a little slow at this, but
consider a group of children anywhere in the
world. Put a group of kids together and

600 MHz

The World’s Fastest
and Quietest Video
Signal Generator.

12 hits per pixel
monochrome

36 bits per pixel true color
Super quiet: < 5mV noise pp

Included formats for 5 and
6 megapixel medical displays

Now shipping

The Art of Technology

QUANTUMDATA

2111 Big Timber Road,
Elgin, IL. 60123

Phone: (847) 888-0450

Fax: (847) 888-2802
Website:www.quantumdata.com
E-mail: sales@quantumdata.com
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display continuum

within minutes they have figured out how to | of the next century to figure out how to do this = show them how it should be done. Sometimes
“play fair.” But since adults are sometimes a with the Internet. And furthermore, I will the “rich kids” are the last to pick up on such
little more “sophisticated” in their ways, I pre- | make the easy prediction that Microsoft will obvious concepts as “playing fair.”

dict that it will take us the entire first decade not lead the way. The other kids will have to In the meantime, we display engineers will

be blessed with many new opportunities. As a
medium of commerce, the Internet will

. — demand displays that provide instant and
1 ; o N
LCD Dot Matrix Modules in Sizes and Styles to sometimes location-independent access. That

Fit Every Need. When it comes to variety and ‘ means displays of every size and shape,
litv perfi thi t including ones that can be portable and wear-
SUEGE RertRRR ee, BRkIE] FERED: T 4 - able. Information-transmission bandwidth will

Data Modul character and graphic LCD dot matrix modules. grow faster than computing power in the first
decade of the next century, which will allow

Available in the industry’s broadest selection, ® for the transmission of more images and more-
with wide viewing angles, character heights complex data. This high information com-

i . plexity will require correspondingly higher-
from 3mm to 12 mm, and versatile graphic quality displays, especially for portable use.

In many ways, we can look at the Internet
as the modern version of a gold rush. And as

[
|
1
1
:
|

capabilities, our LCD modules offer the following advantages:

® Custom modification options

e Full range of temperatures C a ra cte rs
e Full line of accessories

 Available in TN, STN and FSTN technologies

with the gold rushes of old, while only a few
miners made it rich, most of the provisioners
did exceedingly well. We in the display busi-
ness are like the provisioners. While the min-
ers seel their riches, we will create successes
that are, perhaps not as spectacular, but will
have more lasting value, both from a technol-

* Choice of colors ®
ogy and from a business standpoint. The time
e Availability from stock c is right. The opportunities abound.
Should you wish to add your thoughts, to

* IS0 9001 and CE certification suggest alternative scenarios, or to challenge
my expectations regarding the Internet, you
Contact us to find out how our modules may reach me by any of the following com-

@
o icati dia: e-mail at silzars@ibm.
n fit into your plans, or for the THIMEACHE N0
CAN DED o net, fax at 425/557-8983, telephone at
distributor nearest you. 425/557-8850, or the post office at 22513 S.E.

I 47th Place, Issaquah, WA 98029. B

SID 00

Symposium, Seminar,
and Exhibition

D ATA M D D U L Long Beach, California

Long Beach Convention Center
120 Commerce Dr., Hauppauge, New York 11788 « Toll Free: 877-951-0800
Tel: 516-951-0800 ¢ Fax: 516-951-2121 » Website: www. datamodul.com May 14-19, 2000
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Test, tune, and

demonstrate
your displays!

SOCIETY FOR INFORMATION DISPLAY

eTest patterns eColor photos  ¢Graphic control interface

Order the Display Technology Showcase

CD-ROM today!

[ |Yes! Please send me the SID 99 Display Technology Showcase CD-ROM.

Total # of copies @ $100.00 = $
DTS CD-ROM resolutions:
.« 160 x 120 « 320 x 240 QVGA Tax: (8.25% CA sales only) $
* 640 x 480 VGA * 800 x 600 SVGA Shipping/handling: (First class rate]
o 853 x 480 WVGA «1024x 768 XGA U.S. $8.50 / International $15.00 S
* 1366 x 768 WXGA #1280 x 1024 SXGA
« 1600 x1200 UXGA Total Due $
Please ship to the following: Method of payment:
FAME L] eHeck [J motey OrDER
COMPANY O — = @
ADDRESS
PHOMNE CARD #
FAX EXPIRATION DATE
E-MAIL SIGNATURE
Please mail check or money order to: Please fax your credit card order to:
Nutmeg Consultants, 2 Shady Brook Lane, Norwalk, CT 06854, Nutmeg Consultants

USA. Tel: (203) 853-7069 Fax: (203) 855-9769




sustaining members

Acer Display Technology

Ad-Vance Magnetics, Inc.

Advance Reproduction Corp.

American Panel Corp.

Applied Concepts, Inc.

Arconium

Artesyn Solutions, Inc.

ATI Technologies

autronic - Melchers GmbH

BPS

Brewer Science, Inc.

Brimar Ltd.

Brown & Sharpe Surface Inspection
Systems, Inc.

Canon, Inc.

CELCO

Cherry Electrical Products

Chunghwa Picture Tubes, Ltd.

Clinton Electronics Corp.

Colorado Microdisplay, Inc.

Coming Incorporated

Coming Japan K.K.

Crystaloid LCDs

Display Laboratories

DisplaySearch

Displaytech, Inc.

DNP Denmark

Dolch Computer Systems

Earth Computer Technologies

ELDEC Corp.

Electro-Plasma, Inc.

Emco Electronics Ltd.

Endicott Research Group, Inc.

ERSO/ITRI

FED Corp.

F-P Electronics

Futaba Corp. R&D Center

General Vacuum, Inc.

Hewlett-Packard Co.

Hitachi, Ltd.

Hoya Corporation USA

IBM

Imaging & Sensing Technology
Imaging Systems Technology
Incom, Inc.

Industrial Electronic Engineers, Inc.
Infinite Graphics, Inc.

Infodex, Inc.

Instrument Systems

Interface Products, Inc.
Interserv Corp.

Interstate Electronics Corp.

Ise Electronics Corp.

Kent Displays

LCD Lighting

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

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

Mitsubishi Electric Corp.
Molex, Inc.
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Motorola FPD Division

NEC Corp.
Nippon Seiki Co., Ltd.

OES/ITRI

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

Philips Flat Display Systems
Phosphor Technology Ltd.
Photon Dynamics

Photo Research

Pilkington Micronics Ltd.

Pix Electronics, Inc.

Planar Standish, Inc.

Planar Systems

Plasmaco, Inc.

Polar Vision, Inc.

Polytronix, Inc.

Progressive System Technology

Q.C. Optics, Inc.
Quantum Data Inc.

Retinal Displays, Inc.
RF Power Products
ROLIC Research Ltd,

Sarnoff Corp.

Schott Corp.

Semiconductor Systems, Ine.
Sharp Corp. - Japan

SI Diamond Technology, Inc.
Sony Corp. Rescarch Center
Stanford Resources, Inc.
Superior MicroPowders
Supertex, Inc.

Symbol Technologies, Inc.
Syntronic Instruments, Inc.

Tamarack Scientific

TDK Corp.

TEAM Systems

Techneglas, Inc.

Teledyne Lighting & Display
Terapixel, Inc.

Thomas Electronics, Inc.
Thomson Components & Tubes
Three-Five Systems, Inc.
Torrey Pines Research

Toshiba America Electronic Corp.

Ultra Electronics Command &
Control Systems

ULVAC Technologies, Inc.

UNIGRAF

Unipac Optoelectronics Corp.

Universal Display Corp.

Ushio America, Inc.

Viratec Thin Films Inc.

Vishay-Dale Electronics, Inc.

Westaim Advanced Display
Technologies

Westar Corp.

White Electronic Designs, Inc.

WINTEK Corp.

WinTron Technologies

XCITEK, Inc.

XMR, Inc,

Ad-Vance Magnetics ...
Balzers Thin Films........
CELCO (Constantine Engineering
Laboratory Company) ..C4
CyberTouch ...
Data Modul ...
DSM Desotech...
Goldentek Display America ...,
LED LAging, ..zssossosssss
Lexel Imaging Systems,
Liquid Crystal Institute.
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Palisades Institute for Research
Services, Inc.
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212/460-8090 x212  Fax: 212/460-5460

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

required.

3218.

DEVELOPMENT ENGINEERS

Philips Display Components, the world's largest color
television manufacturing co., is seeking Development
Engineers for its Ottawa, Ohio facility. These candi-
dates will be an integral part in the introduction of a
new product line, as well as the improvement of ex-
isting systems. Areas of particular interest include,
but are not limited to, physical and chemical process-
ing (i.e., electron gun and phosphor dusting system
development.) Limited international travel may be

A Bachelors Degree in Chemical or Electrical Engi-
neering is required. Masters Degree is preferred.
Candidates will also possess excellent interpersonal
and communication skills, and a minimum of 5 years
experience in a manufacturing environment.

Philips offers a very competitive salary and benefit
package including relocation. Applicants should for-
ward their resume and salary requirements to: Phil-
ips Display Components, 700 North Pratt Street, Ot-
tawa, OH 45875, Attn: T. Mello, OR fax to (419) 523-

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

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

3M"™ Optical Enhancement Films

Brighter, wider, better.

2 Innovation
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As CELCO celebrates their 49th year providing
state-of-the-art components for CRT displays, we wish
to thank not only our longtime friends, but also the new
pioneers in the CRT imaging industry.

We are excited fo be on the leading edge of the
newest fechnology in space, avionics, defense, medi-
cine, scientific research, virtual reality and miniature,
portable display applications.

CELCO's newest generation of high resolufion yokes is
the result of challenges to meet the needs of high
performance in specialized medical imaging displays.

CELCO, a Charter Member of the ever-growing
Society for Information Display, annually exhibits their
newest products for the CRT display industry at SID.

CELCO founder and CEO, John M. Constantine, Sr.,
is a SID Fellow honored by the Society “for his widely
recognized and significant contribution to the advance-

ment of the display field.”

resolution medical montiors

Computer-wound, patented design for high

CELCO Yoke
for Naval
Shipboard Display
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CELCO HMA400
Deflection Yokes for
Helmei-Mounted,
Miniature and Viriual

Reality Displays

FRENE SWEW oo CELCO Yoke Design Engineers

with your exact display requirements

70 Constantine Drive ¢ Mahwah, NJ 07430
Tel: 201-327-1123 ¢ Fax: 201-327-7047

Q Y

E-Mail: info@celco-nj.com ¢ www.celco.com ¢ www.deflectionyoke.com
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