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measures, Monitors, |
plays, fishes,
communicates,
computes
an
displays with g
Optrex LCDs

And that'’s just the beginning,.

The applications for LCDs keep growing and so does Optrex.

B

Why? Innovative engineering and design support, exceptional quality,

and a nationwide distribution network. Our creative design approach allows you to

develop new applications and enhance the performance of your existing products.

s !
OPTRE,Y,.-L\, .‘e:- C

Most importantly, it allows you to create the custom or semi-custom LCDs that

turn your bright ideas into reality.

Our customers like that. You will, too.
For more information, call (734) 416-8500, or fax (734) 416-8520 today.

&9 OPTREX

ERICA, INC.

44160 Piymoutt OAks Bivp. » Piymoutd, M1 48170
(734) 416-8500 » FAX: (734) 416-8520
ledinfo@optrexusa.com
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COVER: From May 16 to 21, San Jose, the capital of
Silicon Valley and home of SID's International Head-
quarters, will welcome the largest SID Symposiumn and
Exhibition ever held.

Credit: San Jose Convention and Cultural Facilities

For more on what's coming in liformation Display, and for
other news on information-display technology, check the
SID Web site on the World Wide Web: http:/fwww.sid.org,

Next Month in
Information Display

SID "99 Show Issue

» Thin-Film Micromirror Array

» High-Quality Optics for Microdisplays
+ LCoS Displays

» Company Profile: Varitronix

» Color Conference Review
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Witchceraft and the Rise of H1-B Visas

Since you, Dear Reader, are probably an engineer,
technical manager, or high-tech marketer, it may have
escaped your attention that there is a boom going on
in the U.S. and Europe - a boom in witchcraft.

Now, I'm not saying that you are about to fall fool-
ishly and inexplicably in love, grow warts, or develop
an embarrassing facial tick. Of course, you may
develop any or all of these symptoms but, if you do,
they will probably not be from a witch’s spell. (Shakespeare had it right: “The
fault ... is not in our stars, but in ourselves that we are underlings.” - Julius
Caesar, Act 1, Scene II)

The fact is you don’t have to believe that spells and potions are effective to
acknowledge the growth in the number of people who follow the Wiccan reli-
gion and practice the witch’s craft. And the evidence of that growth is striking.
In an October 26th article in the New York Times, Carol Publishing Group
reported that while sales of books on Wiccan topics averaged between three and
four thousand copies a year each in the late 1980s, the more popular titles now
sell 40,000 copies.

The surge of interest has been reflected in movies and a new TV series, and
major book publishers are now exploiting the market developed by specialized
publishers like Carol. New “Wiccan titles,” as they are being called in the book
trade, are available from St. Martin’s Press, Harper San Francisco, and Bantam
Books. There are also Web sites. Fritz Jung, webmaster of the Witches’ Voice,
says his site gets nearly 17,000 hits a day, and he estimates there are a total of
2000 sites that relate to witchcraft.

Most witches, who tend to be college-educated women, make a point of explain-
ing that Wicca is a peaceful, nature-oriented religion. So why should we care?

The potions and incantations of witchcraft constitute a technology for manipu-
lating the physical (as well as biological, psychological, and emotional) world,
but it is a non-scientific technology. Through what physical mechanism would a
spell based on tin foil, cinnamon, salt, sugar, bread, and pennies help the spell-
maker find an apartment (as specified in The Supermarket Sorceress’ Enchanted
Evenings by Lexa Rosean, St. Martin’s Press)? None, of course, but people who
believe they can manipulate the world through witcheraft are people who tend
not to study the manipulation of the world through science and engineering.

How many circuit designers do we lose to Wicca in this way? How many dis-
play system engineers do we lose to voodoo? (New York City is home to about
500,000 people of Haitian extraction. Members of the New York Haitian com-
munity estimate there are thousands of voodoo altars scattered through the com-
munities of Brooklyn and Queens, where most New York Haitians live.)

Assuming that we can take the claims of engineering shortages made by many
U.S. high-technology companies at face value, would the number of lost engi-
neers and technicians be enough to cover the alleged shortfall in technical tal-
ent? Last October, the U.S. Congress passed the American Competitiveness and
Workforce Improvement Act that increased the number of H-1B visas - visas
that allow non-U.S. technology workers to work in the United States - from
65,000 to 115,000 in each of the next two years in response to appeals from
those companies, who said they could not otherwise obtain enough skilled
employees.

continued on page 44
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i Powerful New Video Generators.

The Smart Choices.

H

STANDALONE

ASTRO VG-851/354

. Dot Clock to 400 MHz

: Horizontal Scan to
. o0k

B mse T [Cxtremely easy operation
- =¥ from front panel or PG

e Highest Available
Perfarmance

. 256 Levels at all
N Frequencies

Fully cempatible with
{ all HDTV-formats-
even 1080p

Standalone Units from $2950

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 vou 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-baéed Performance
Dot Clock to 300MHz

Horizontal Scan to
250KHz

Fully Programmable
Patterns

Fully DDC Compatible
Accepts Bitmap-Files

UNIVG-D300pe Units
with Win 95 &
Win NT 4.0

PC-Based Units from 32500

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.

DIGITAL

ASTRO VG-826A

True “Digital” Video
Generator

Dot Clock to 75MHz /
150 MHz

Operated directly from
a PC or with “Remote”
Frontpanels

Very Compact &
Lightweight

8 Bits resolution/
pixel/ color

Digital Units from 35950

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

Eiﬂ 1-800-338-1981 .o www.team-systems.com

See Us at SID ’99 Booth 622

TEAM

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

Tel.: 408-720-8877 Fax: 408-720-9643
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the display continuum

There Comes a Time ...

by Aris Silzars

When it’s already 2:00 a.m. on Saturday in the city
that you left seven hours ago and your airplane has
yet to start its descent for landing at your home air-
port, there comes a time ...

When you’ve watched the sun, apparently perma-
nently affixed fifteen degrees above the horizon, for
hours on end as you fly the polar route to the Far East, there comes a time .

When you know that if you reply to just one more e-mail your brain is gomg
to go into dysfunctional rebellion, there comes a time....

When for the last three days you’ve spent all day and all evening working on
that final report and it’s still not done, then also there comes a time ...

There comes the time when our brains simply will not accept one more
assignment or one more significant thought. The mind rebels. It’s time to take a
break. Sleep? Yes, that sometimes works. Other times, such as during those
long airplane flights, sleep may not be the most tolerable option. Just because
the brain is fried doesn’t mean that the body is similarly exhausted. In fact, sit-
ting on an airplane with nothing to do but eat every few hours is perhaps not
very healthy, but physically, it’s really not all that exhausting. And sleeping in
the typical airplane position is hardly the relaxing activity one desires.

We arc not all made alike in our abilities to sustain challenging activities, be
they physical or mental. T suspect there is a Gaussian curve that could be used
to characterize the general population, from serious “couch potatoes” on one
side to those who seem never to get tired of work-related activities on the other
end of the distribution. We should be able to quantify some of these behaviors
in terms of the well-known “sigma-variance” terminology used for measuring
the quality of manufactured products.

Can you imagine a six-sigma couch potato? This person would most likely be
able to sustain just a few minutes of meaningful activity each day. The rest of
the time would have to be spent in non-interactive entertainment, such as watch-
ing movies, soap operas, or game shows. Perhaps even game shows would be
too demanding for such an individual.

What would we find at the opposite six-sigma extreme? I suspect that I have
had the dubious pleasure of working with one or two individuals in my career
who exhibit this behavior. These are the types who think nothing of giving you
a call at 1:00 a.m. to discuss a technical or management problem, who take it as
a personal affront that you don’t want to put in another seven-day week after
having already done that without a break for the last four months, and who
can’t understand why you want a day off to go to your daughter’s wedding -
or your own.

Fortunately, most of us find ourselves closer to the mean, although I am indu-
bitably correct in asserting that the average /D reader has a significantly more
active and energetic brain than the general population. And thus, while the typi-
cal couch potato may need an hour of phase-out time for every hour of thinking
activity, our ratio may be more like 5:1 or maybe even as high as 8:1 - counting
only our waking hours, of course. Thus, I'm sure we compare favorably with
the business types I encounter on airplanes who spend a good part of each flight
engrossed in their laptop computers.

continued on page 42
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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!

1
A

Video and CD

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

Copynght © 1999, Westar Corporation
Trademarks are property of their respective owners Patents Pending

See Us at SID 99 Booth 307

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

 Precision BTN

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) 1634-298900

http://www.westar.com
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Introducing the world’s most advanced
FED technology in a high-volume cluster tool.

The new Temescal® FCE-7000 from BOC Coating
Technology is very big news: In fact, if you're looking for
high-volume FED flat panel deposition with lowest cost of
ownership and incredible flexibility, it just doesn’t get much
betrer than this...

To start with, there’s BOC’s world-class e-beam technol-
ogy — which gives you the best uniformity, highest rates,
longest life and largest source inventory, to cite just a few

of its merits.

Then,
this is a
cluster rool.
So you can
deposit a single

film or a

whole stack, in

just about any way youd like.
Plus, your panel size choices are virtually unlimited.

The tool now handles up to 600mm x 720mm, which

happens to be the largest in the world. But BOC can also

configure it for even larger sizes upon request.

Highest throughput.
Lowest cost of ownership.

The FCE-7000 is a proven production tool that generates
throughput speeds of from 10 to 60 panels per
hour — and even up to 70 and 75 on certain
processes. And when you combine that kind
of throughput with high production
quality levels, you get a very attractive

return on your investment.

Designed Jor production, BOC's
Mexible clusier configuration lels you
deposil a single film or an entire stack,

See Us at SID °99 Booth 1146
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And this system BOC's FCE7000), the
world's largest FED

production tool, can
process panels up lo
GOOnum x 720mm.

also reduces downtime
and requires less main-
tenance.

Plus, it provides
more advanced automation =
and higher materials utilization.

So you can see how it achieves the | 3
lowest cost of ownership of any flat panel

deposition system in the industry.

A full spectrum of solutions.
BOC has been

producing coating
systems for more
than 35 years now.
So they can
provide not only
high-throughput
production sys-
tems, but also
prototype R&D
and intermediate
systems, as well.
They can also
provide you with
an unmatched
repertoire of
process and sys-
tem knowledge
and managed
engineering
expertise.

So, even if
your process is not yet fully developed, you can depend on
BOC to help you answer the questions, negotiate the risks
and get where you want to go.

Bottom line, it means smarter solutions — from the big

performance guys, BOC. Call them and see for yourself...

Temescal, a part of BOC Coating Technology, 2700 Maxwell Way,
Fairfield, CA 94585. (707) 423-2100. Fax: (707) 425-6071.

&7 BOC

COATING
TECHNOLOGY




Computer Monitor Analyzers
7 The Compiete Solution For Troubleshooting,
| L Testing, And Aligning High Resolution Dispiays.

e 250 MHz RGB Video Generator for compleie
testing of high bandwidth computer monitors

I o = =77 * Integrated Color Analyzer for critical white
'LLFZ \ balance adjustments

» Service Process Generator simplifies and
standardizes testing and alignment procedures

— * DDC Capabilities give instant access to the
The CM2250 is fully programmable to match the requirements monitor’s formats
of the monitor under test. The CM2250 stores formais by
manufacturer and model number for efficient testing of
multi-format monitors.
[ 2 s o s i e
S |
iz - = 198 " % K | { : S aia i WSEUEE i :E_; ::
i | . = ees
T ane. e E"_ = 2aeE
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The CM2250’s color analyzer delivers performance g"' }.a__‘_f_t?‘
specifications required by the industry and is NIST S ® gae a_—
traceable, giving you the confidence your monitors are e

aligned to laboratory preeision. W( f&: ; l

GM2250 250 MHz
. : oo mEE Gomputer Monitor Analyzer
=l : y= 0 |
s o~ p Y= 24, ORI % ok 5
________________________ s e 2 ;
|
e : I
T e 1
The CM2250's ‘Service Process Generator’ simplifies the GM2250-PC “Pro” 250 MHz
creation of effective testing and alignment procedures and
simplifies the use of these procedures. Gomputer Monitor Analyzer

Circle no. 5

SENCORE: 1.800.736.2673 / www.sencore.com / sales@sencore.com




@ Synirenic

SYNTRONIC INSTRUMENTS, INC.

A Half Century of '
| Innovation and
Performance ,

Svntronic’s proven “system” design approach and creative
engineering, augmented by modern tooling, assembly
equipment and advanced ferrite core designs, combine to
offer innovative, high quality products at competitive prices.
These combined superior aspects of Syntronic’s capabilities
ultimately provide for an optimized display and system.

e ——— e ———

Svntronic offers a full line of Electro Magnetic Components from deflection yokes, focus coils,
beam alignment and shaping devices to CRT mounting accessories and system alignment services.

g S‘,n'r"cni 100 Industrial Rd. » Addison, IL 60101 = Phone: 630-543-6444 * FAX: 630-543-0287

E-MAIL: sales@syntronicinst.com ® WEB SITE: www.syntronicinst.com

EASTERN REGIONAL OFFICE : 30 TWO BRIDGES ROAD, STE 330 » FAIRFIELD, NJ 07004 » PHONE: 973-808-6676 * FAX: 973-808-6860
WESTERN REGIONAL OFFICE: 28202 CABOT RD., STE 250 = LAGUNA NIGUEL, CA 92677 ® PHONE: 948-365-1337  FAX. 949-365- 1341

See Us at SID ’99 Booth 508 Circle no. 6




BM-SERIES [LLUMINANCE COLORIMETERS

SEE COLOR AND LUMINANCE
INAWHOLE NEW LIGHT...

Work smarter, not harder.
— * Complete evaluation of color displays

The Topcon BM-5A/BM-7 are fully integrated pho- « Reflected light measurements

tometer/colorimeters that automatically read + Automotive/ Avionics pa
Luminance and Chromaticity coordinates, Color « FPD and LCD testing il
Temperature, or CIELAB and CIELUV values, in a sin- « SAE chromatid e

gle measurement. Manual operation of filter wheels, softwal

recording data and computing Chromaticity values o prall

are things of the past. The fully automatic BM-5A
and BM-7 make laboratory work more accurate and
efficient. All information is instantly available on a
backlit rear panel LCD.

GP-I1B or RS-232C interface options a
be easily exported to a-personal

ument requirements.

Topcon America Corporation
37 W. Century Rd., Paramus, NJ 07652
Tel. 201-261-9450 « Fax 201-262-1504
Visit us at: http://www.topcon.com
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Check what you need in your display analysis system:

\,ﬂal panel tests

/ CRT tests

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

\, optimized for fast, accurate, and automatic testing
with many packaged Lést suites

If you checked all of the above,
you have chosen the Microvision $5200 Family
of Display Analysis Systems

With the S8200 family,
you can precisely,
automatically, and
completely measure
display performance—
and that includes Microvision. Innovaling since 1983.
flat panels.
If you checked all of the
above and would like more information,
call Microvision at (800) 951-3188.

IMICRDVISIDN

. Dedicated to the Needs of the Display Industry

$5200

Complete turnkey
system with computer,
G-axis positioner,
monitor, soflware, and
§S200 camera system.
\utomatically performs
spatial and luminance
measurements,

$$210

You can easily field

to the more powerful §8210
package, which provides all
§5200 functions, plus an
integrated spectrometer for
spectral analysis and color
measurements. Includes
response time measure-
ment capability,

See Us at SID 99 Booth 621

$5220

For flat panel testing, a field upgrade to
the §8220 is easy. The $8220 provides
spectrometer-based off-axis measurement,
color analysis, color shift and luminance
testing. Coupled with the 85210, this is the
most comprehensive test syslem ever
offered—al a [raction of the cost of
individual test instruments. All tests are
performed at NIST-traceable aceuracy.
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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:/jwww.microvsn.com

International Reps:
Japan - ARGO CORP., 06
Taiwan - SUPERLINK
Korea - B & P INT'L,

)2 705 7090
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& SOLOMON CM

Division

SOLOMON Group

HIGH QUALITY
» LCD Modules

Standard and custom designs

SOLOMON Technology Corp.
LCM Division

TW-812 Kaohsiung
Taiwan,R.0.C.
Phone:+886-7-872-1787
Fax: +885-T-872-1786
E-mail:jl@solomon.com. tw

42—-1 Chang Tai Str.llsiao Kang District

See Us at SID *99 Booth 1243
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US Branch Oflice:

SOLOMON Technology (USA) Corp.

21038 Commerce Pointe Dr.

Walnut , CA 91789

USA

Phone: (909)-468-3733 Ext.3038 & 3039
Fax: (909)-869-6258
E-mail:,jb4lcm@ix.netcom.com




LCD design

Self-Scanned Amorphous-Silicon AMLCDs

Self-scanned amorphous-silicon integrated displays (SASIDs) combine the benefits of
integrated drivers with the economy and familiarity of amorphous-silicon processing.

by Roger G. Stewart

INTEGRATING THE NECESSARY scanning elec-
tronics into the perimeter of displays has
always been an advantage for active-matrix
LCDs (AMLCDs) made with polysilicon
(poly-Si) or bulk-silicon thin-film transistors
(TFTs). These “self-scanned” displays are
more compact, more reliable, and cost less
than their hybrid-scanned counterparts.
Unfortunately, poly-Si and bulk-silicon TFTs
are much more expensive to manufacture than
standard amorphous-silicon (a-Si) TFTs.
Now, however, self-scanned AMLCDs have
been fabricated with low-cost a-Si processing.

Why AMLCDs?

AMLCDs improve the performance of liquid-
crystal light shutters by driving them with a
matrix of TFTs. (Diodes and MIMs are used
in some applications, but TFTs are, by far, the
dominant active element.) For high-resolution
displays, the active matrix increases the black-
to-white voltage-control range from a typical
0.2 to 4 V or more.

By providing precise control of the pixels
through their full 0-6-V range of operation,
the AMLCD delivers the excellent image
quality possible with LCDs. With contrast
ratios of 400:1, wide viewing angles, excellent
uniformity, vivid colors, low power dissipa-
tion, and video-rate response times, AMLCDs

|
Roger G. Stewart is Head, Solid State Display |
Group, Sarnoff Corp., CN 5300, Princeton,

NJ 08543-5300; telephone 609/734-3128, fax
609/734-2873, e-mail: rstewart@sarnoff.com.
The author would like to acknowledge the
contributions of many people at Thomson-

LCD and Sarnoff to the success of this work.
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are the first flat-panel technology to exceed
the excellent image quality of the proven but
bulky cathode-ray tubes (CRTs).

After waiting 50 years, the world has now
embraced these new high-quality flat-panel
displays (FPDs) with enthusiasm. The
AMLCD market has grown explosively to

| over $8 billion in less than 10 years (Fig. 1),

and is now larger than that for all other FPDs
combined, continuing to grow at roughly 20%
annually!

Why Self-Scanned AMLCDs?
Promising as this new AMLCD market is, the

AMLCD business has been plagued by cycles
of oversupply, with resulting price instabili-

| ties. Market concentration in a few products

such as laptop computers has aggravated these
instabilities. Price instabilities have hindered
growth and caused the pricing structure to col-
lapse drastically in 1995 and 1998. To create
a healthy business, we need to diversity the
AMLCD product base.

Integrating the scanning and other display
electronics into the display itself to create a
self-scanned AMLCD is helping to expand
and diversify the AMLCD product base in
three ways:

AMLCD Market Growth

14 Bﬁ
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8 B$-
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4 BS$+
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19901991 19921993 19941995

1996 19971998 19992000

oPMLCD
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Fig. 1: The AMLCD market has grown explosively to over 88 billion in less than 10 years, and
continues to grow at roughly 20% per year. (Data courtesy of Stanford Resources, Rambus,

and DisplaySearch.)
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While the benefits of self-scanned AMLCDs

are well established, the TFT technologies

currently used to fabricate them are expensive |
(Fig. 3). The advantages of integrated scan- i

ﬁAB Hybrid Assembly -- labor & equipment - $'ﬂﬂ iSASID Assembly -- labor & equipment -- $2 j

TAB ASIC Interface Chip (s) SASID ASIC Interface Chip (s)
60 leads - 3.3V digital 60 leads -- 3.3V digital
custom interface, logic, data formating, timing| |custom interface, logic, data formating, timing
Cost = $6 Cost=$6 PCB

| Why a-Si Self-Scanned AMLCDs?
|

TAB Misc Analog Circults SASID AV Interface Chip Mech. ners for small high-resolution displays are so |
20 leads - 15V analog 60 leads - 30V analog 5;;'“‘93‘?‘ overwhelming that even the 10-times-higher

backplane & adj, HV supply, caps, misc.
Cost = §2

backplane & adj, HV supply, level shift, ramp

o cost of CMOS high-temperature TFT process-

ing is justified. Consequently, most viewfind-
ers and projection light valves are currently
built with a high-temperature poly-Si TFT
process.

But for larger displays, the more modest
integrated-scanner cost advantage of 10-35%
is not enough to offset the higher poly-Si pro-
cessing costs of 30-1000%. Consequently, 1
most AMLCDs larger than 2 in. are built ‘
without integrated scanners, using a lower- i
cost a-Si process. i

Clearly, the ideal solution would be to

Data Data Data Data Data Data Data Data
'Scanner||Scanner||Scanner||Scanner||Scanner| Scanner||Scanner{|Scanner,
Chip Chip Chip Chip Chip Chip Chip Chip
> | 300 culpuls | | 300 cutputs | | 300 cutputs || 300 cutputs || 300 cutputs | | 300 cutpuls || 300 cutputs || 300 cutputs,
TAB chip || TAB chip || TAB chip || TAB chip || TAB chip || TAB chip || TAB chip || TAB chip
cas:=sa_5q Cosi=§3.60 Cost=33.6 Cosi=83.60 Cost=53. osl=sa.sq Cost=$3.60 Cost=53.

Select Scanner Chip
300 outputs
ITAB Chip Cost = $4.20

8.4V SVGA AMLCD Display
600 select lines x 2400 data lines
Total yielded cost without scanning electronics or interface = $70
SASID scanner with added yield loss (3% @0.003) = 70 + 2 =%$72

Select Scanner Chip
300 outputs
ITAB Chip Cost = $4.20

Hybrid Display Cost =$70+10+6 +2 +8+28.80 + 8.40 =$133.20 . .
SASID Display Cost =$72+ 2+6+3+8+ 3.60+0.00 =$ 94.60 somehow fabricate self-scanned displays
Cost Reduction =$ 38.60 (29%) using a standard low-cost a-Si TFT process.

But previous attempts to integrate scanning
circuitry onto the perimeter of a-Si AMLCDs
have been blocked by the low carrier mobility

Based on DisplaySearch data 5/21/88 ~ 1 2¢/ead bent TAB data, 1.4¢/ead bent select TAB

Fig. 2: A cost analysis for a representative 8.4-in. display demonstrates the cost advantages of | - .
a self-scanned a-Si SVGA AMLCD with integrated scanners over a hybrid-scanned SVGA Table 1: Specifications for an

8.4-in. Sub-Notebook SASID

AMLCD.
\
« Compactness. The integrated circuits ' ing lifetime. The improved ruggedness General !
(ICs) on self-scanned AMLCDs usually and reliability provided by self-scanned Display SVGA direct view
occupy less space than the tape-auto- AMLCDs is particularly important in Color RGB (color filter)
mated-bonding (TAB) or chip-on-glass opening up new markets in automotive Diagonal 8.4 in.
(COG) circuitry used to drive hybrid- displays, military and medical systems, | Aspect Ratio 43
scanned AMLCDs. Self-scanned and portable devices, where reliability Addressing Mode Row inversion

AMLCDs are therefore ideally suited for
emerging markets like projection light
valves, PDAs, and video watches, where
compactness is especially important.

+ Reliability. A typical hybrid-scanned
display requires 3000-5000 wiring con-

bility of hybrid-scanned AMLCDs is

and ruggedness are critical.

+ Cost. A cost analysis for a representative
8.4-in. display demonstrates the cost
advantages of a self-scanned a-Si SVGA
AMLCD with integrated scanners over a
hybrid-scanned SVGA AMLCD (Fig. 2).

chips has reduced the product cost by

Storage Capacitor
Frame Frequency
Pin Reduction

Previous row
75 Hz
202 from 3000

Data Scanner

nections to connect the display to the The total electronics cost for the hybrid- g;i?;?;;gzquemy S;O&p;g TR \I
hybrid scanners arranged around it on scanned display is about $55, and a net Video Inputs 120 ‘:%
two, three, or four sides. The failure of cost reduction of $38.60 can be achieved Ditiiiix Ratio 20:1 ‘
even one of these connections manifests with integrated scanners even after | Output Hold Time 10 jisee ’.
itself as a “line fault” in the display allowing for slightly lower yields and a Output Amplituds sv ‘
image, which demands that the display high-voltage interface chip. In this case, RMS Accuracy <7.5mV
be either repaired or replaced. The relia- eliminating most of the TAB hybrid S Widil 375 I

canner Width 3.75 mm . ‘

limited by these randomly occurring fail-
ures. Increased integration and reduced

29%. The cost savings provided by the
integrated scanners depends on the size

Select Scanner

lead count improves the reliability of and resolution of the display. It ranges | Output Amplitude 25V

AMLCDs - just as it does for ICs - by from 10% for large low-resolution dis- Line Frequency 45 kHz

dramatically lowering the rate of ran- plays to more than 50% for smaller Umfommy_ <75mV
Scanner Width 1.9 mm

domly occurring failures without degrad-

high-resolution displays.
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LCD design

- less than 1 em?/V-sec - of a-Si TFTs, the
high parasitic capacitance of the non-self-
aligned a-Si TFT structure, the absence of a
PMOS TFT or other load device, and the
threshold instability of a-Si transistors. How-
ever, this situation began to change 3 years
ago with the announcement of the first self-
scanned a-Si AMLCD at the annual SID Sym-
posium in Orlando in 1995.

Recent Progress

Since 1995, circuit innovations have been
developed to compensate for the limitations of
a-Si TFTs and permit a standard a-Si TFT
process to be used in the fabrication of self-
scanned displays in sizes ranging from 1.4 to
8.4 in. on the diagonal and with screen resolu-
tions up to SXGA (Fig. 4, Table 1). The
SVGA display requires only 202 connections,
compared with 3000 connections for existing
hybrid-scanned AMLCDs.

Although some early SASIDs had limited
lifetimes, the most recent devices have been
improved to the point where their overall reli-
ability is better than current hybrid-scanned
displays.

The overall reliability of an AMLCD is
limited both by randomly occurring failures
and by limited lifetime. Randomly occurring
LCD-screen failures account for the highest
percentage of problems in portable computers
sent back for repair. The average failure rate
for AMLCD laptop computers is approxi-
mately 10% per year, including “trauma,”
TAB hybrid assembly failures, and other
causes. Excluding trauma - such as dropping
a notebook computer onto a hard floor or
attempting to close its lid on a pen - the over-

DMDs-Micromirrors

$2007T"

AMLCD Manufacturing Costs

Cast ircludes direct coss plus NAE, capital, proil, perimeter 10

High-Temp Poly on Quartz Plates

s | 0%6-20M5
Low-Temp Poly on Glass Mini-fab Plates
1998 - 100 MS$
2207
] Low-Cost Poly on Glass Production Plates
2000 - §500 M$
s
SASID aSi AMLCDs
ST 1999 - 5 MS
& t f } I
12p 24 50u 100 u
HMDs  Rear Projection Workstations Rear Projection TV Direct View Displays
Virtual Reality Commercial P
| inum

Fig. 3: On a cost-per-square-inch basis, bulk silicon is the most expensive TFT technology for
self-scanned AMLCDs, while a-Si is the least expensive. The advantages of integrated scanners

Jfor small high-resolution displays are so overwhelming that CMOS high-temperature TFT pro-

cessing is sometimes justified, despite its expense.

all design-related failure rate for laptop
AMLCDs is currently about 5% per year. TAB
and COG hybrid assembly failures are the
dominant non-trauma failure mechanism for
AMLCDs and the cause of roughly 45% of all
field failures. [See “FPD Field Failure Modes
and Repair Techniques” by L. M. Bejtlich, Dis-
play Manufacturing Technology Conference

Table 2: AMLCD Lifetime Requirements by Application

Application Expected Lifetime Accelerated Qual Test
Laptop Computers 10,000-50,000 hours 1000 hours

(10-40°C/typical intermittent use) (50°C, continuous)
'1_“Vs, PDAs, Cameras, 10,000-50,000 hours 1000 hours
Telephones, CE Products (0-40°C/typical intermittent use) (50°C, continuous)
Projection Light Valves 10,000 hours 1000 hours

(0-50°C/typical intermittent use) (70°C, continuous)
&mmotive 5000 hours 1000 hours

(-20-70°C/typical intermittent use) (85°C, continuous)
Avionics 10,000 hours 1000 hours

(-20-70°C/typical intermittent use)

(85°C, continuous)
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Digest of Technical Papers, 27-28 (1998).]
The average failure rate of the TAB and COG
hybrid assemblies used in current laptop com-
puters is therefore about 2% per year.

Although the failure rates for different TAB
and COG assemblies vary significantly, the
failure rates for TAB hybrid assemblies are
roughly proportional to the number of external
leads. Assuming that the lead dimensions are
similar between the internally scanned and
externally scanned displays, it is possible to
compare the failure rates of TAB hybrid dis-
plays and SASIDs with integrated drivers
(Fig. 5).

The figure shows that the reduction in lead
count from integrated scanners improves upon
the TAB failure rates by a factor of 15. The
overall failure rate has been improved by
roughly a factor of 2. In addition, because the
use of integrated scanners eliminates the
requirement for tight pitch, the external leads
used in a SASID design are typically larger
than the external leads used for existing TAB
hybrid displays. The larger size of these
| external leads means that failure-rate



Sarnoff Corp.

Fig. 4: This 8.4-in. SXGA SASID requires only 202 connections, compared with 3000 connec-

tions for comparable hybrid-scanned AMLCDs.

improvements are even greater than shown in
(Fig. 5).

Lifetime of SASIDs

Despite their advantages in compactness,
reduced failure rates, and cost, self-scanned
AMLCDs must also meet the lifetime require-
ment for each application (Table 2). The table
includes the accelerated qualification tests that
are typically used to qualify lot samples to
ensure that the product meets or exceeds the
expected lifetime for that application.

Some applications are far more demanding
than others because display lifetime is
strongly dependent on operating temperature,
operating voltage, and duty cycle. Avionics
and automotive display applications are the
most demanding because they combine long
periods of continuous operation with high
temperature. Laptop computers and most
consumer-electronics products have less
demanding lifetime requirements since they
typically operate for limited periods of time at
lower temperatures. Qualification testing is
typically accelerated by subjecting the dis-
plays to uninterrupted operation at tempera-

| which can be completed in about 2 months.

Evaluation of SASIDs has included both
the normal 1000-hour accelerated qualifica-
tion test plus extended accelerated life testing
out to 10,000 hours of real time. During the
useful display lifetime, a-Si TFT threshold

voltages shift at roughly a constant rate over
time, but they increase more than linearly with
duty cycle. The threshold-voltage drift rate
increases proportionally to the square of the
voltage stress and increases exponentially
with increasing temperature.

A TFT used as the pixel switch in an
active-matrix array will be used only one time
per frame, which is equivalent to a duty cycle
of less than 0.2%. The TFTs used in the
SASID select and data scanners, on the other
hand, could be exposed to much higher fre-
quencies and higher duty cycles, ranging from
0.4 to 30%. Unless the circuit design is modi-
fied to minimize transistor duty cycles and
compensate for transistor threshold-voltage
drift, the lifetime of SASIDs would be shorter
than for TAB hybrid displays.

Consequently, new circuit solutions have
been developed to extend the lifetime of
SASID select and data scanners to the point
where lifetime of the SASIDs meets all of the
lifetime requirements listed in Table 2. These
SASID devices include the following improve-
ments: constant gate-overdrive operation,
dynamic circuitry with minimum duty cycles,
and closed-loop compensation.

Constant Gate Overdrive. SASID circuits
working in the constant gate-overdrive mode
continually self-adjust the local applied gate
voltage so that key transistors operate at either
a constant current or constant impedance level
instead of the constant-voltage mode typical

SVGA Color Laptop Display TAB/Hybrid SASID/integrated
SVGA color laptop display - 600x800x3
Number of External Leads 3000 202
Estimated Random Failure Rate 2 %lyear 0.13 %l/year
Overall Failure Rate 5 %lyear 2.9 %lyear

tures higher than their normal maximum oper-
ating temperature. Most accelerated qualifica-
tion testing is done with a 1000-hour test,

Fig. 5: Other factors being equal, the random failure rate of an internally scanned display is
much less than that of an externally scanned display, contributing to an overall failure rate that
is about half that of the externally scanned display.
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of conventional circuits. Key voltages within
SASID scanners are shifted in response to
temperature and time, and transistor threshold
shifts of up to 8 V can be accommodated
without significant degradation of display per-
formance.

Dynamic Circuitry with Minimum Duty
Cycles. For high-speed demux sampling on
the input side of the data driver, a big current
surge and fast switching are required to sup-
port demux ratios of 20:1 or more. Here,
SASIDs use the conventional constant-voltage
drive mode, but the duty cycle is minimized to
maximize lifetime. Accurate modeling of the
TFT voltage drift has been used to further
extend lifetime.

Closed-Loop Compensation. In addition
to using negative-feedback circuitry to com-
pensate locally for threshold-voltage changes,
some SASID designs also employ negative
feedback globally by using closed-loop com-
pensation at the system level. Global closed-
loop compensation minimizes performance
variations caused by both short-term tempera-
ture changes and long-term threshold-voltage
effects.

Electro-optical measurements were used to
measure the operating margin of a 1.4-V
SASID data scanner over time. This SASID
data scanner had operated continuously for
10,000 hours (1.3 years) at 50°C without
exhausting its operating margin or affecting
its dynamic operating characteristics. Its
extrapolated lifetime is over 100,000 hours,
even when operating continuously at elevated
temperature.

Another, similar, SASID data scanner has
been operated continuously for 5000 hours at
70°C without failure. Its extrapolated lifetime
is 15,000 hours of continuous operation at
70°C. The operating margin for both devices
is decreasing at a rate of about 2 V/decade.
Based on a measured temperature-acceleration
factor of 2 times for each 10°C temperature

| rise, these SASID data scanners can be

expected to provide at least 5000 hours of
continuous operation at 85°C with minimal
adjustment in the initial operating voltages.

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

The SASID select scanners have also been
life-tested out to 10,000 hours, with a select-
scanner lifetime even longer than that of the
data scanner. All of the displays maintain an
operating design margin of more than 6 V
even after 10,000 hours of continuous opera-
tion at 50°C or 3000 hours at 70°C. The
extrapolated lifetime is 40,000 hours at 70°C
and over 100,000 hours at 50°C.

A comparison of these results with the
accelerated qualification test requirements for
various display applications shown in Table 2
shows that these SASIDs now meet the life-
time requirements for laptop computers, TVs,
PDAs, cameras, telephones, other consumer-
electronics products, and projection light-valve
applications. The most recent SASID designs
can now meet the lifetime and reliability
requirements of the more demanding auto-
motive and avionics applications as well. B
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LCD-monitor market

LCD-Monitor Market Share Rises on

Falling Prices

A respected Japanese editor looks at the increases in LCD production

and predicts the price levels for LCD monitors in the year 2000.

by Kenichi Ohta

IN JUNE 1998, a TFT-LCD monitor (LCM)
went on sale for less than ¥100,000 (about
US$870) for the first time in Japan. TFT-
LCMs have been attracting attention in Japan,
which is partly due to their frequent appear-
ances in TV commercials. LCD manufactur-
ers are now devoting their full attention to
preparing LCM-product line-ups in anticipa-
tion of this long-awaited major market - one
the industry has badly needed to supplement
notebook computers.

The Rapid Spread of TFT-LCMs
TFT-LCMs have only recently become a hot
topic in the marketplace, even though 8-10-in.
LCMs have been around for a while. But
their prices were prohibitive - well above that

Kenichi Ohta, now retired, was a member of
the Editorial Department of the respected
Japanese magazine FPD Intelligence, which is
based in Tokyo, 2-4-5 lidabashi Chiyoda-Ku,
Tokyo 102-0072, Japan; telephone +81-(03)-
3230-3249, fax +81-(03)-3230-4906. The

original version of this article appeared in the |

September 1998 issue of the magazine. FPD
Intelligence is translated into English by
InterLingua, Redondo Beach, California
(japanese2 @worldnet.att.net), which also
publishes the English-language edition in
electronic form as part of its “Display Tech-
nology Library.” This article was adapted
and updated from the InterLingua translation
by permission of the publisher.
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of the PC itself - and were therefore well
beyond the reach of most PC users. Why
have TFT-LCMs suddenly begun to catch on?
The first reason is the appearance of large
high-resolution LCDs on the market at rela-
tively inexpensive prices. In targeting a CRT-
monitor market in which 15-17-in. screens
are the rule and resolutions are at XGA level
or above, an LCD offering similar or superior
quality would have to be at least a 13-in.
model at XGA or higher resolution. As the

| sizes of notebook-PC screens expand, LCD

manufacturers have invested in production
lines capable of efficient production of large-
sized LCDs, and all of these production lines
have gone into operation nearly simultane-
ously. As aresult, large-sized LCDs - 14 in.
and larger - can now easily be mass-produced

| for use in monitors.

The second reason is the falling prices of
TFT-LCMs. The preparation of lines for
large-sized LCD production by the different

%10,000 units
12000

10000 [~
o0 With 14* CRTs
6000

4000

2000

‘97 '8

With 15" CRTs

With 17" and larger CRTs

With LCD monitors
‘99 0 ‘01

Fig. 1: TFT-LCD models accounted for less than 3% of all PC monitors 17 in. and greater in
size in fiscal 1997, but LCMs should reach 20% of the total monitor market in the year 2000.
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LCD manufacturers has not only made possi- |
ble a supply of large-screen products, it has
also enabled cuts in LCD prices. The recent
rapid advances in the phase-locked loop
(PLL) and other peripheral devices used in
TFT-LCMs, including more sophisticated
functions and lower costs, have also con-
tributed greatly to pulling down LCM prices.
The third reason is the intensifying demand
for greater energy efficiency and smaller
footprints; users are willing to pay a premium
price for these advantages. There is no doubt
that the mounting global emphasis on ecology
- as seen in the focus on carbon-dioxide
emissions during the Kyoto conference on
global warming held in December 1997 -
will further accelerate the widespread adop-
tion of TFT-LCMs, which require only about
one-third the space and power of their CRT
counterparts.

In addition to the above factors, it should
also be noted that the slump in TFT-LCDs for
notebook computers beginning in the summer
of 1997 spurred LCD manufacturers to
develop LCDs for use in monitors, which
promise to be the next major LCD market.

14-in. Monitors Priced for Growth
Until 1997, TFT-LCMs had very limited
sales. It has long been held that widespread
adoption of TFT-LCMs will hinge on price,

Fig. 2: The forecasted demand for TFT-LCDs cannot be satisfied by the current full capacity of
all LCD manufacturers — including production lines now in the planning stage.

and, now that 14-in. monitors have appeared
at street prices under ¥100,000, sales are
beginning to show signs of explosive growth.

| Opinion is divided on the specific break-

through price for TFT-LCMs - whether it is
twice that of CRT products, or 1.5 times, or

| some other level. But more important than

price ratios, an absolute price of less than
¥100,000 seems to have given the market the
impression that lower prices have arrived,
leading to a rapid rise in demand.

A look at the prices of monitors offered by
different manufacturers reveals considerable
disparity (Table 1). Many products have
“open” prices, with no standard or list price.
This fact in itself indicates that TFT-LCMs
have recently seen sharp price cuts, and that
market prices are in a chaotic state. Once a
manufacturer sets a list price, others immedi-
ately release still cheaper products, and list
prices lose all practical significance.

Yet, this price competition cannot continue
much longer. The ability of LCD manufactur-
ers to compete on the price front is approach-
ing its limits; additional large drops in LCD
prices cannot be expected. Right now, a
14-in.-monitor price of ¥100,000 does not rep-
resent a comfortable profit margin for monitor
manufacturers. Although further gradual
declines in price can be expected, there will
no longer be dramatic drops in TFT-LCM

prices. Having reached the “breakthrough™
price range, 14-in.-monitor prices will see
more short-term confusion, but will likely
remain in the range just under ¥100,000.

14- and 15-in. High-Resolution
Products

Nearly all the TFT-LCMs now on the market
are in the 13-15-in. range, and 14- and 15-in.
monitors - equivalent to 17-in. CRT monitors -
are now the mainstream. It is debatable
whether 14- or 15-in. monitors will dominate in
the future, but, for the time being, 14-in. moni-
tors have the early advantage based on price,
with some gradual shifting to 15-in. monitors.

In terms of resolution, monitors up to 15 in.
will be XGA, and everything above will tend
to be SXGA. Some 18-in. SXGA monitors
are being sold already, and the move from
XGA to SXGA will gain momentum in the
future. Considering the large number of con-
sumers using 17-in. CRT displays in SXGA
mode, 15-in. LCMs capable of SXGA look
promising also.

Twenty-inch monitors have been the focus
of considerable attention because they offer
enough screen space to display two A4-sized
pages side by side, but some analysts think
that such monitors are too large for ordinary
desk work. Therefore, as 18-in. LCMs prolif-
erate, they are expected to find success in rel-
atively limited applications, such as being
paired with engineering workstations. In
light of this, there will probably be interest in
20-in. monitors with still higher (UXGA)
resolution.

As sizes grow beyond 15 in., parallax
issues produce a need for displays with fairly
wide viewing angles, even for single-user
applications. For this reason, manufacturers
recently have moved to LCDs with an optical-
compensation film, or LCDs with in-plane
switching (IPS), multi-domain vertical align-
ment (MVA), or some other new driving
method, among various measures to improve
the viewing-angle range. These improve-
ments have not only enhanced the display
quality of TFT-LCMs, they have effectively
shut DSTN-LCMs out of the market.

Future trends will likely include adding fea-
tures - beyond display quality - to LCMs to
increase their value and appeal. For example,
TFT-LCMs with USB jacks are now being
marketed, which allows these monitors to be
used with USB hubs and peripherals. Compe-

| tition among manufacturers to offer additional
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Table 1: Street Prices for Major LCM Models (Akihabara, Tokyo)

LCD List Price (Yen) Street Price (Yen)
Manufacturer Model Size Type Input (98/97) Store A Store B Store C Notes
NEC-HE LCD400V 14.1 TFT Analog RGB 218,000 122,000
LCD1510V 15.0 TN+RF Analog RGB 248,000 186,000 178,000
LCD1510 150 SFT Analog RGB 328,000 258,000
LCD2010 20.1 SFT Analog RGB 980,000 852,000 784,000 SXGA
EIZO (Nanao) FlexScanE151L  15.0 SuperV Analog RGB 398,000 198,000 198,000
FlexScanE141L  13.8 TFT Analog RGB OPEN 138,000 137,999 138,000
FlexScanL66 18.1 TFT Analog RGB OPEN 457,999 458,000
liyama TXA3601GT 4.1 TFT Analog RGB 98,000 97,999 98,000
TXA3602GT 14.1 SFT Analog RGB 148,000 147,999
TXA3811HT 150 TFT Analog RGB 148,000 147,999
TXA382HT 150 TFT Analog RGB 158,000 157,999 With speakers
TXA3801GT 150 TFT Analog RGB 95,800
MELCO FID-XT15-A 150 TFT Analog RGB 228,000 176,000
FTD-XT14-A 14.1 TFT Analog RGB 198,000 123,000 121,999
FTD-XT14S-A 140 TFT Analog RGB 99,000 99,800 99,799
FTD-XT13-PL 13.3 S-TFT TMDS 198,000 158,400 Including interface board
FTD-ST12P 12.1 TFT Digital 138,000 99,800 SVGA
Sharp LL-T152A 15.0 SuperV Analog RGB OPEN 165,000 167,999 165,000
LL-T150A 15.0  SuperV Analog RGB OPEN 148,000 148,000
LL-T140A 13.8 TFT Analog RGB OPEN 127,800 127,800
CE-LT14M 13.8 TFT Analog RGB OPEN 137,999 178,000
Mitsubishi Electric RDT151 150 SuperV Analog RGB 398,000 148,000 147,999 188,000
RDTI1351R 15.0 TFT Analog RGB OPEN 168,000
RDT141 140 TFT Analog RGB 398,000 108,000 107,999 148,000
RDTI141R 140 TFT Analog RGB OPEN 138,000
Matsushita Electric CF-L15TMIM2 145 TFT Analog RGB 298,000 158,000
Industrial CE-L45TMPI] 145 TFT Analog RGB 238,000 188,000
AL-D40TMPJ 14.0 Analog RGB 358,000 127,999
TX-D14L31-] 140 TFT Analog RGB 348,000 139,800 139,799 139,800
TX-D5SL31AJ 150 TFT Analog RGB 248,000 168,000 167,999
Akia RT1618X 16.1 TFT Analog RGB 398,000 268,000 SXGA
RT150X 150 TFT Analog RGB 164,800 139,800
MT145X 145 TFT Digital 158,000
MD138X 13.8 STN Digital 108,000 79,800
RT133X 13.3 TFT Analog RGB 119,800 99,800 99,800
RT145WX 14.5 TFT Analog RGB 129,800
RT145XR 145 TFT Analog RGB 168,000 167,999
MTI12S 12.1 TFT Digital 148,000 89,800 SVGA

features is likely to intensify. We are likely to

see the emergence of LCMs equipped with
floppy-disk drives, CD-ROM drives, and

other devices.

Analog RGB Still the Standard

LCMs can have either an analog RGB or a
digital interface with the PC. Nearly all the
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LCMs now being sold rely on analog RGB
connections. This is because nearly all PCs
are provided with analog RGB outputs for
comnection with CRT monitors, but do not
have digital outputs for use with LCMs -
which are not yet widespread. At present, a
dedicated board (or one of the few available
combined analog/digital boards) must be

installed in the PC to enable a digital connec-
tion with an LCM. There is also the problem
of board compatibility because not all PCs
will accept such boards. Consequently, LCM
manufacturers cannot easily move to a digital
interface if their products are to be sold as
general-use monitors, and they are obliged to
adopt standard analog RGB interfaces.



Table 1: Continued

LCD List Price (Yen) Street Price (Yen)

Manufacturer Model Size Type Input (98/97) Store A Store B Store C Notes
-0 Data Device ~ LCD-DI5T 150 TN+RF Digital 238,000 187,000

LCD-A14T 138 TFT  Analog RGB 218,000 118,000

LCD-D14T 138 TFT  Digital 218,000 199,999
BM 9514-A04 145 TFT  Analog RGB 438,000 : 158,000 -

9514 14.1 Analog RGB OPEN
Sony CPD-L150 150 TFT  Analog RGB OPEN 228,000 227,999 228,000 :
Hitachi PCTDT3131 133 S-TFT Analog RGB 318,000 178,000 178,000

PC-DT3140 141 S-TFT Analog RGB 318,000
Toshiba PV2007JA 150 TFT  Digital 298,000 247,999 258000  Bundled with PC
Magview 1S500C 150 STN  LVDS 198,000
Proton 9514-A06 145 TFT Analog RGB 148,000

9514-A04 145 TFT  Analog RGB 158,000

9516-A04 16.1 TFT 298,000  SXGA
Logitec LCM-T133A 133 S-TFT Analog RGB 218,000 154,000 137,999
Totoku Electric ~ CV411T 138 TFT  Analog RGB OPEN ' 197,999 268,000 -
Apti LM-1024A 145 TFT  Analog RGB 248,000 147,999

LM-1280 161 TFT  Analog RGB OPEN 357,999 SXGA
Fujitsu VL-1500T 150 MVA  Analog RGB

VL-1510T 150 MVA  Analog RGB 248,000 197,999

VL-1420T 141 TFT  Analog RGB 198,000 157,999

VL-2100T 213 MVA  Analog RGB 1,280,000 997,999  SXGA
Canon TD13A 133 U-TFT Analog RGB 278,000 197,000
CTX PRCMO08 12.1 198,000
TAXAN CV650 145 TFT 418,000 137,999
LG Electronics 500LC 151 TFT  Analog RGB 248,000 147,999
Artwork NLM-141A 14.1 129,800 129,799 :
Sanyo Electric LMU-TFI50A1S 15.0 Analog RGB OPEN 227,099
Samsung 400TFT 140 TFT  Analog RGB 298,000 147,999

500TFT 150 TFT  Analog RGB 388,000 197,999
Compaq Computer  170406-291 145 TFT  Analog RGB 248,000 220800

Processing within PCs is, of course, digital,
and a digital interface between two all-digital
devices - a PC and an LCM - would be more
efficient and cost-effective. In notebook PCs,
the computer and LCD can be connected inter-
nally and a digital interface is employed; but in
the case of an LCM, the length of the connect-
ing cable and the large number of connecting
lines pose problems, requiring innovations to
the data-transmission system. Various digital

interfaces based on different transmission sys-
tems have been proposed (Table 2).

As TFT-LCMs have grown in popularity,
there have been increasingly energetic move-
ments to standardize the digital interface, but
complete standardization has not yet been
achieved. If we do not have further progress
in standardization and in unified specifica-
tions, and if all PCs are not provided with digi-
tal outputs, there cannot be a widespread move

to a digital interface. For the time being, it
appears that TFT-LCMs will continue to rely
mainly on an analog RGB interface.

PC-LCM Bundles?

There is another vital aspect of future market-
ing of TFT-LCMs: the probability that the
proportion of TFT-LCMs that are sold bun-
dled with PCs will shoot upward. Consider-
ing that more than 80% of desktop PCs sold
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Table 2: Proposed Digital Interfaces for LCMs

Data Format Supported Signals

Interface Connectors  Notes

VESA (P&D) TMDS Digital data, analog Molex P&D connectors,

Standard (PanelLink)  data, DDC, USB, 30 digital pins + 5 analog
IEEE1384, stereo sync pins, and compatible

DISM TMDS Digital data, analog ~ Molex P&D connectors, Conforms to

Standard 1 (PanelLink) data, DDC, USB, 30 digital pins + 5 analog VESA (P&D)
IEEE1384, stereo sync pins, and compatible

DISM TMDS Digital data, 3M MDR connector,

Standard 2 (PanelLink)  DDC, USB, 26-pin, and compatible

DISM LVDS Digital data, 3M MDR connector,

Standard 3a DDC, USB, 26-pin, and compatible

DISM LDI Digital data, 3M MDR connector,

Standard 3b DDC, USB, 40-pin, and compatible

DISM LDI Digital data, 3M MDR connector,

Standard 4 DDC, USB, 14-pin, and compatible

Overseas TMDS Digital data, analog ~ 3M MDR connector, Announced by ATI

Standard DSP  (PanelLink)  data, DDC, EDID, 20-pin, analog output Technologies of

DPMS

DB [5-pin, video Canada

output, and compatible

today are bundled with CRT monitors, it is
just a matter of time before TFT-LCMs are
likewise sold in bundled packages.

Many Japanese PC manufacturers are
already combining LCMs with small-footprint
PCs, targeting customers intent on preserving
precious desktop space. A few major U.S. PC
makers are also bundling LCMs with some
systems but, initially, PC-LCM bundles are
likely to have more impact in Japan, where
space-savings demands are more urgent. By
targeting applications where space is short,
such packages may erode part of the note-
book-PC market, and the movements of PC
manufacturers are being watched closely.

Who Drives This Market?
What will be required of the companies that
finally succeed in the TFT-LCM market?
Well-engineered products, of course, but the
most important factor at this time is price.
The LCD panel is the most expensive com-
ponent of a TFT-LCM. The proportion of
the total cost represented by the panel is
extremely high, so, from the perspective of a
monitor manufacturer, the cost of manufactur-
ing a TFT-LCM consists almost entirely of
the cost of parts and materials. In contrast
with CRT monitors, it is very hard to endow
LCM products with added value. So, for
monitor manufacturers, reducing the cost of
the TFT-LCD itself is paramount, but a manu-
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facturer who relies solely on cost reduction
will lose his competitive edge over his rivals.
‘ A TFT-LCM normally consists of the TFT-
LCD, interface, power supply, housing, and
other parts. Overhead and distribution costs

| are also incurred by the monitor manufacturer.

| Innovations among monitor manufacturers to
suppress costs will be crucial to success.

The company that released the industry’s
first under-¥100,000 LCM was MELCO.
Company president Maki relates that in addi-
tion to simply cutting manufacturing costs,
margins for the manufacturer and for distribu-

| tion were also shaved to reduce prices. This is

a sobering observation. To state it a little dif-
ferently, low-priced TFT-LCMs are only
made possible by trimming overhead and
squeezing distribution costs, in addition to the
cost of the LCD itself.

This problem of overhead and distribution
margins is especially pressing in the case of
companies producing monitors on an OEM
basis. In addition to the manufacturer’s own
margins, the overhead and distribution of the
client firm must also be considered.

From this standpoint, it appears that moni-
tor manufacturers with low overhead and the
ability to market their own brands, and PC
manufacturers with their own LCD production
lines, will do the most to promote the
widespread adoption of TFT-LCMs,

Challenges

We have made projections of the TFT-LCM
market, which lead to some interesting con-
clusions (Figs. 1-4). As a fraction of all PC
monitors 17-in. and larger in size, TFT-LCD
models were under 3% of the total in fiscal
1997. However, the market is set to take off
in 1999, and by 2000 should reach 20% of the
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Fig. 3: The big price drop for 14- and 15-in. TFT-LCMs has already occurred.
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Fig. 4: Steady but appreciable price reductions are predicted for 18- and 20-in. TFT-LCMs.

total monitor market (Fig. 1). An extremely
high average annual growth rate of 250% is
anticipated.

But a problem arises here. The demand
we’ve predicted cannot be satisfied even by
the full capacity of all LCD manufacturers -
including production lines now in the plan-
ning stage (Fig. 2). In other words, to make
this kind of expansion possible, LCD manu-
facturers will have to make huge equipment
investments. But LCD makers are just now
recovering from a business slump resulting
from dropping market prices, and they have
no plans to augment production equipment.

So, the key to future expansion of the TFT-
LCM market lies in resolving the cost prob-
lems of the LCD producers and in making
large equipment investments with virtually
guaranteed recovery. Although the price of
14-in. monitors, having once fallen below
¥100,000, will probably not drop much fur-
ther, the prices for 15-in. monitors, now
around ¥150,000 (US$1300), will likely move
closer to ¥100,000 (Fig. 3). In the year 2000,
it appears probable that 14-in. XGA monitors
will cost around ¥80,000 (US$700), 15-in.
XGA monitors will sell for ¥100,000, and 18-
in. monitors will be priced at around ¥200,000
(US$1750) (Fig. 4).

So long as the TFT-LCD accounts for half
the cost of an LCM, there is no doubt that the
prices of TFT-LCMs will continue to hinge on
the cost-cutting measures implemented by the

| LCD producers. But cost-cutting by the LCD

producers has nearly reached its limit, so fur-
ther cost reductions must await some epochal
new technology. Many different plans to
lower costs have been announced, such as fil-
terless LCDs, polysilicon devices, and a
smaller number of drivers. LCD manufactur-
ers will be under intense pressure to pursue all
possibilities for the further reduction of pro-
duction costs. ll
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CRT design

Will CRTs Survive?

The CRT flat-panel challengers are formidable, but
impressive technology advances are allowing CRT5 to
not only survive, but maintain their market dominance.

by Makoto Maeda

IT IS DIFFICULT to overstate the role of the
cathode-ray tube (CRT) in today’s display
market. To characterize it as “dominant” is a
bit like asserting that the oceans hold most of
the world’s water. Yet, new technologies -
such as liquid-crystal displays (LCDs),
plasma-display panels (PDPs), and field-emis-
sion displays (FEDs) - are always lining up to
take their shot at the title.

As a result of these challenges, CRT
designers have constantly sought to optimize
and improve their products, focusing on key
attributes such as resolution, brightness, con-
trast, display size, depth, and weight. A brief
review of some relatively recent develop-
ments indicates how far CRT technology has
advanced.

Flat-Faced CRTs

A great stride in the history of CRTs was the
successful invention of flat-surface displays.
Eliminating the curved surface of a standard
display greatly reduces reflected glare, result-
ing in a more pleasing image. Although there
are several engineering problems involved in

Malkoto Maeda is General Manager of the
CRT Development Project at Sony Corp., Dis-
play Device Division, Atsugi Technology Cen-
ter No. 2, 4-16-1 Okata Atsugi-shi, Kana-
gawa-ken 243-0021, Japan; telephone +81-
462-27-2479, fax +81-462-27-2150, e-mail:
maeda@ddv.sony.co.jp. This article was
adapted and updated from the author’s invited
paper at Asia Display 98, held September 28
to October 1, 1998, in Seoul, Korea.
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creating flat-faced CRTs, the flat display is
likely to dominate in future CRT designs
(Fig. 1).

Zenith invented the flat tension mask
(FTM) and used it in their own innovative
flat-display CRT, but, unfortunately, compli-
cated manufacturing methods prevented its
success. Matsushita subsequently developed
the “pure flat” CRT for computer displays,
which has a thin mask pulled from four direc-
tions.

Sony is well known for its Trinitron® tubes
that have been flat in the vertical plane, but the
company has now developed a new technol-
ogy for both computer and TV displays that is
flat in both directions, One of the most diffi-
cult design considerations for such a tube is
the creation of a structure capable of with-
standing the atmospheric forces while main-
taining a reasonable weight. Sony uses pre-
stressed tempered panel glass to prevent an
increase in glass weight. Both the inside and

Sony

| Fig. 1: New flat-faced Trinitron® CRTs are available in a wide range of sizes and shapes.
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outside surface layers of the CRT glass are
under compression, while the body of the glass
(between the surface layers) is under tension.
Mitsubishi and Toshiba also sell flat-faced
CRTs. Flat-faced-CRT designs require better
deflection-yoke technology because they are
more susceptible to raster distortion and con-
vergence problems.

These designs also require more advanced
masks. As the CRT face is made flatter, the
mask should be flatter too. But a flat mask
can be set into vibration more easily, and the
doming of a flat shadow mask is greater than
that of a traditional curved one. For control-
ling the vibration, the aperture grille in the
Trinitron® type of tube must be curved uni-
formly so that the effect of the damping wires
can be uniform. In shadow-mask tubes, the
mask is made more rigid by increasing the
thickness.

Shallow CRTs

One major problem with traditional CRTs is
their great length (or depth). Not only does
this take up more valuable space in the home
or workplace, but it also results in heavier dis-
plays that cost more to manufacture and ship.
Some analysts view monitor depth as the most
vulnerable attribute of CRT technology, open-

Fig. 2: The “Camel CRT" is a new short-depth design that uses a pair of yokes in a single tube

ing the door to competition from thinner and
lighter flat-panel technologies.

Traditional CRT technology can offer a
shallower depth if the deflection angle is
made wider, but this requires more deflection
power. To reduce the required deflection
power, other modifications are necessary,
such as making the neck diameter smaller and
improving the deflection sensitivity. These
modifications have been implemented in con-
sumer-TV applications for some time, but
only recently the deflection angle of 17- and
19-in. CRTs for computer use has been suc-
cessfully increased from 90° to 100°,

Approaches other than simply widening the
deflection angles have been tried. Aiken
announced the first shallow CRT in 1951,
although it was monochrome. W. W.
Siekanowicz made a sample of a shallow
color CRT in 1982. For these CRTs the elec-
tron beam was deflected by electrostatic
deflectors. Although the depth of these dis-
plays was sharply reduced, the structures were
too complicated for practical use.

Recently, A. A. S. Sluyterman proposed a
new CRT that has two necks and is only half
as deep as a traditional design (Fig. 2). This
“Camel CRT” is essentially two conventional
CRTs placed side by side in one glass enve-

lope. It is inevitable that a CRT with two
electron guns and two deflection yokes costs
much more than a CRT with one electron gun
and one deflection yoke. How much of a
price increase will buyers accept just to have
the depth made thinner?

There are flat “thin CRTs” available on the
market today, but only in small monochrome
designs. Even though such CRTs are still in
large-scale production, they are currently lim-
ited to a screen size of 4 in.

The FED shows promise of providing us
with true flat-panel CRTs. Once they become
widely available in larger screen sizes, depth
will no longer be a problem because their
design is based on thousands of electron guns.

Improved Electron Guns

The electron gun is a key component in CRT
performance, and improvements have been
achieved in three critical areas: resolution,
power consumption, and cost.

Resolution can be improved by maintain-
ing a round electron-beam spot, even in the
corners of the display. New electron guns
that prevent beam spots from becoming oval
are now appearing on the market from a
growing number of sources. These guns,
which include quadrupole lenses in two
cases, can correct deflection defocusing prop-
erly.

Power consumption can be reduced by
decreasing the neck diameter. However, this
requires the use of smaller lenses, which can,
in turn, result in larger spot size (which
reduces display resolution). Advanced design
is required to counter this problem.

These more complex electron-gun designs
improve performance in significant ways, but
their cost tends to be higher. Engineers are
trying hard to simplify the structure and cut
down on the cost while keeping the high per-
formance of these advanced guns. Hitachi’s
autofocus system, which eliminates the
dynamic focusing circuit, is a successful
example of such efforts.

Additional challenges in electron-gun tech-
nology remain. For example, there is a need
for a high-current high-resolution electron
gun. At present, a 32-in. CRT cannot display
bright pictures and SXGA-quality alphanu-
meric characters simultaneously. In this
information age, people want to see characters
and pictures simultaneously on their displays,
but the CRT cannot do it. One proposed solu-
tion to this problem is to increase the number
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of electron beams from three to six. This
could result in a new CRT design that has
three high-current beams for bright pictures
and three high-resolution beams for display-
ing high-resolution information.

Reducing Power Consumption

The problem of reducing power consumption
applies not just to electron guns, but to the
CRT design as a whole. As many as 200 mil-
lion CRTs are produced in the world every
year, and each consumes about 100 W of elec-
trical power on average (CRTs consume much
more electricity than competing flat-panel
technologies). In response to growing con-
cerns in the marketplace about environmental
issues and limited resources, we must come
up with a CRT that consumes much less elec-
tricity.

Working against these efforts, however, is
the fact that the easiest way to improve CRT
performance is to raise the anode voltage to
create a crisper image. At higher voltages, the
image is brighter and the electron-beam diam-
eter is smaller. For these reasons, the typical
anode voltage has been getting higher for
years, and is now at about 30 kV.

The deflection yoke uses 40% of the elec-
tric power consumed by the entire CRT moni-
tor, while only 10% of the power goes to the
screen. Engineers have been trying to cut
down on the deflection power by making
square-shaped funnel glass.

Reducing anode voltage is a challenge, but
it remains the best avenue to reduced power
consumption; however, this will require
improvements in other areas to counter the
loss of picture quality that accompanies the
reduced voltage.

Computer-Aided Design

One key factor in recent CRT advances is the
increasing use of computers, which are now
used extensively throughout the stages of
development, design, and production. In
many cases, computer simulation takes the
place of actually constructing a given CRT
design, which dramatically shortens the
design cycle and results in improved CRT
performance.

The use of computers is not limited to this
sort of simulation, but has been extended to
provide optimum design with appropriate
algorithms. It is difficult to provide a suffi-
ciently good design just by simulating con-
struction, especially in cases where there are
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Fig. 3: The horizontal screen resolution of computer displays continues to increase at a steady

rate.

lots of parameters. Optimizing lots of design
parameters cannot be achieved without a com-
puter.

Environmental Conservation

Glass represents one of the main components
of a CRT, and glass remains unchanged for a
very long time after it is discarded. Moreover,
glass and frit contain large quantities of lead
that can be harmful to the environment.
Therefore, glass should be recycled after the
useful life of the CRT. It is difficult to collect
and disassemble used CRTs at low cost, so

| experimental efforts are under way to make

recycling more economical.

The Future of CRTs
In spite of the recent advances, CRT technol-
ogy must continue to improve if it is to main-
tain its dominant position in the marketplace.
How must CRT technology evolve to meet the
demands of the information age? There is no
question that the flat-faced CRTs now being
introduced will become tomorrow’s standard.
Just as the screen with round corners has been
replaced by the screen with sharp corners, the
hemispherical or cylindrical screen will be
replaced by the flat-faced screen.

The screen aspect ratio of 4:3 has been a

| standard for CRTSs thus far, but wide aspect

ratios such as 16:9 and 16:10 will present

another choice. In the future, the main uses

for CRTs will continue to be as TV sets and
computer displays.

Television CRTs of the Future

CRTs already outperform the present require-
ments of the NTSC and PAL standards, so
performance improvements will provide little
benefit there. Instead, engineers are focusing
on slashing the cost of television CRTs as
their top priority.

The next-generation broadcasting system
can transfer a high-resolution digital signal,
and this will trigger new competition to
improve the CRT. And alphanumeric infor-
mation will play an increasingly important
role. The demand is stronger than ever for
clarity in the simultaneous display of both
characters and pictures on television receivers.
These demands will be met through improved
resolution, brightness, and contrast, and the
electron gun is a key factor in achieving these
improvements.

CRTs have an important advantage over
most flat-panel-display (FPD) designs: they
are able to generate high peak brightness on
the screen. This wide dynamic range of
images displayed on a CRT is well accepted,
but the focus is not good enough at high beam
current - especially when characters are dis-
played. Good focus characteristics at high
beam current is a key improvement for the
next-generation CRT.




Computer-Display CRTs of the Future
The more the computer improves, the more
information it displays on the CRT screen,
which in turn requires a finer dot pitch (Fig.
3). The CRT display is now capable of 1600
dots horizontally. But information content

and density is increasing, and the CRT will
soon be required to display 3200 dots, which

amounts to 200 dots per inch (dpi) on a 20-in.

CRT. Given that there already exist printers
capable of 1000 dpi or higher, and that com-
puters are advancing extremely quickly, the
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200-dpi CRT display will be required in the
next few years.

This super-fine-pitch screen will require
improved masks and phosphor screens, as
well as improved manufacturing methods.
For example, a screen with a finer pitch can-
not be made by the current UV-light exposure
system because the diffraction of light pre-
vents the fabrication of such a fine screen. A
new method for fabricating a fine screen is
required, such as a new light source to gener-
ate short-wave light for exposure, and a pho-
tosensitizer for short-wave light. An exposure
system using an electron beam that works at
these resolutions is available, but it is not yet
economical.

It also becomes difficult to make a fine-
pitch mask by the current etching method
because it is difficult to maintain the precise
hole size in the very thin iron sheet used for
the mask. On the other hand, the mask cannot
easily be made thinner while maintaining its
required strength and structure. One solution
may be to return to the Zenith FTM that uses a
sheet only 25 pum thick, but the challenge of
producing this mask affordably remains
unsolved.

A Look to the Future
CRT technology is more than 100 years old,
and there are few other technologies on the
earth that have provided us with so many
years of service. In spite of its highly refined
level of development, we continue to improve
the technology even further. As a result, we

| enjoy new CRTs at lower cost with improved
performance.

Some people have long predicted that the
CRT would be replaced by the advancing
FPDs, including LCDs and PDPs. Yet the
CRT has remained a stubborn and resilient
competitor. While there are certain markets in
which the FPDs have a commanding advan-
tage, CRTs remain the dominant technology,
and most will agree that the day when flat
panels take over from CRTs is still far in the
future. And if CRT technology continues to
advance at its present pace, that day may
never come at all. l
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The Way to San Jose

The 30th annual SID Symposium will feature the largest
SID exhibition ever held, digital cinema keynotes and
demos, a new display applications and electronics
segment, and the Display Technology Showcase.

by Ken Werner

rI:E SOCIETY FOR INFORMATION DISPLAY

will hold its 30th annual Symposium, Seminar
& Exhibition (SID '99) at the San Jose
McEnery Convention Center (SICC) in San
Jose, California - the “capital” of Silicon Val-
ley - from May 16th to May 21st, 1999. The
headquarters hotel is the elegant Fairmont,
which is just two blocks from the convention
center (see map).

The annual SID Symposium has become
the leading international forum for electronic-
display products, technology, systems, inte-
gration, applications, product engineering,
manufacturing, testing, and human factors. It
is covered by technical and business journal-
ists from around the world. Because of steady
growth, this year’s symposium will once
again feature the largest exhibition of dis-
plays, display components, display-manufac-
turing equipment, display test and measure-
ment equipment, display controllers and elec-
tronics, backlights, and display products and
materials, software, services, and publications
ever held in North America. Over 175
exhibitors have already booked more than
300 booths. Among the exhibitors will be
the world’s leading display companies, major
suppliers of manufacturing equipment and
materials, suppliers of interfaces and compo-
nents, makers of test and measurement equip-
ment, and suppliers of services, including
repair services.

Ken Werner is the editor of Information Dis-
play Magazine.
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Last year’s highly successful Display Tech- - Large video and graphics displays using
nology Showcase (DTS) will be back with plasma, LCD, CRT, PALC, and rear-pro-
' more displays, more categories, and a wider jection technologies;
| variety of signal sources. As was true last - Large- and medium-sized monitors using
year, the DTS will provide cross-technology a variety of direct-view and rear-projec-
comparisons of displays of similar sizes tion technologies for interior and exterior
intended for similar applications - operating applications; and
from the same signal sources. Once again, + Small datagraphic displays using a vari-

there will be sections devoted to [ ety of technologies.

Fairmont Hotel
The jets of the fountain in San Jose's Plaza de Cesar Chavez rise to their full height before the
Fairmont Hotel, headquarters hotel for SID "99.

0362-0972/99/1503-028$1.00 + .00 © SID 1999



New for this year are a section devoted to
HDTYV displays and one devoted to compara-
tive demonstrations of components and sub-
systems such as PanelLink, LVDS, and vari-
ous scaling engines.

For the first time, digital signals will be
available to all displays that require them, as
will wide-format signals for 16:9 displays and
a high-definition video feed from a camera
overlooking the show floor. “We will also try
to implement a system where, at the end of
each day, DTS attendees will be able to have
interactive control of the test suite so they can
better evaluate a particular display for a par-
ticular application,” said Jack Gershfeld, Pres-

ident of Altinex, Inc., and DTS Technical
Director.

Display Week will kick off with 4-hour
short courses on Sunday, May 16th, and 90-
minute seminars on Monday, May 17th.
There will also be 90-minute seminars on Fri-
day, May 21st. A rich multi-track menu of
technical-symposium papers, vendor exhibits,
applications sessions, and applications semi-
nars will all be held from Tuesday, May 18th,
to Thursday, May 20th.

Keynotes on Digital Cinema
The Tuesday morning plenary session will
feature keynote presentations on digital cin-

ema, which is now close to pilot deployment.
Larry J. Hornbeck (TT), inventor of the digital
micromirror device (DMD), will discuss the
creative, technical, and commercial benefits
of digital cinema, and the particular benefits
of coupling digital cinematic program mate-
rial with a fully digital (DMD) projector. Curt
Behlmer (Studio Systems, Inc.) and Bill Bleha
(Hughes-JVC Technology Corp.) will discuss
Cinecomm’s system approach, which “seeks
to replace a century-old tradition of celluloid
with an end-to-end digital system” (see text
box). The keynote session will include clips
from feature films transferred to digital media
and shown electronically.
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interesting architecture within convenient walking distance.

San Jose Convention and Cultural Facilities

San Jose's compact downtown area places the Convention Center, downtown hotels, cultural and entertainment facilities, good restaurants, and
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Digital Cinema: Ready for Opening Night

The SID 99 keynote session will be devoted to discussions of digital cinema by people
who are leading its technological and business development, as well as demos showing
what makes digital cinema so exciting.

Dr. Larry J. Hombeck, inventor of the Digital Micromirror Device™ (DMD™) for TI,
will discuss the creative, technical, and commercial benefits of digital cinema. Hornbeck
told ID that TT has had an ongoing dialogue with the Hollywood creative community,
and that the community is excited about TI's third-generation theatrical projection proto-
types. “DLP Cinema" emulates the quality of film,” said Hornbeck. (DLP™, or Digital
Light Processing ™, is TI’s name for the all-digital projection approach that incorporates
the DMD microchip.) “Cinematographers use different film stocks as part of their cre-
ative vocabulary. One reason for their excitement is that they can see the subtle differ-
ences these stocks produce when the final product is shown on the screen using DLP
Cinema.”

“What excites me as the inventor of DMD technology,” said Hornbeck, “is that it
could create a paradigm shift in the cinema industry. For a display technology to be
great, it must change the way people do their business. If cinematic delivery and exhibi-
tion via film is replaced by digital delivery and exhibition via DLP Cinema, the DMD
could join the CRT and LCD as the third great display invention of the 20th Century.”

ID asked Hornbeck: “When are ordinary people likely to see a demonstration of digital
cinema?” The prompt answer: “It could happen this year.”

DLP™ is not the only candidate for projection of electronic cinema. The other is the
Image Light Amplifier (ILA™) from Hughes-JVC Technology Corporation (HIT). HIT
has joined with Qualcomm to provide technology to a new company, CineComm Digital
Cinema, L.L.C. CineComm is proposing an end-to-end digital system to “replace a cen-
tury-old tradition of celluloid.” Qualcomm is providing signal compression and encryp-
tion technology, while HIT is providing the projection technology. (/D called HIT’s
IL.A-12K the undoubted “king of the show™ at last June’s INFOCOMM.)

CineComm’s presentation will consist of two parts. Consultant Curt Behlmer (Studio
Systems, Inc.) - who was responsible for the conceptual design and implementation of a
new post-production digital infrastructure at Warner Brothers Studios, and served as
Governor for the Sound Branch of the Academy of Motion Picture Arts and Sciences,
among many other achievements - will speak on “Electronic Cinema and Hollywood.”

William J. Bleha - who is Vice President, Engineering, for JVT; winner of the 1986
Rank Prize for Opto-Electronics for his role in the invention and development of the lig-
uid-crystal light valve; and the holder of 20 patents - will speak on “The ILA Projector
for Electronic Cinema.”

Bleha told 7D that digital cinema offers inexpensive duplication of “prints,” quick and
economical delivery to exhibitors, and unvarying image quality that does not degrade
with use as film does. “And digital cinema also eliminates environmental hazards from
the disposal of film,” he said.

The technical sessions will be anchored
with approximately 25 invited papers, includ-
ing

- Mimicking the Sense of Olfaction: A
Conducting-Polymer-Based Electronic
Nose (Nathan Lewis, California Institute
of Technology),

Light-Emitting Polymer Display Driven
by Poly-Si TFT (Tatsuya Shimoda,
Seiko-Epson Corp.),
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- Solid-State Laser-Based Displays (David
E. Hargis, Microlaser Technology),

« Low-Temperature Poly-Si TFT Technol-
ogy (Nobuki Ibaraki, Toshiba Corp.),

- 21st Century Aerospace Defense Dis-
plays (Darrel G. Hopper, Air Force
Research Laboratory),

+ A New PDP Technology to Improve Dis-
play Performance (Yoshikazu Kanazawa,
Fujitsu Ltd.).

Switching speed has been a historical weak-
ness of LCD technology, but that’s changing
rapidly. A whole session, chaired by Phil Bos
and Tatsuo Uchida, will be devoted to the
subject “Fast LCDs.”

New this year is a lively concentration on
display electronics, including sessions on dis-
play controllers and digital interfaces. In
addition, there will be an all-invited session
on video processing featuring papers by two
of the leaders in the field:

+ Video Processing for Pixelized Displays

(Yves Faroudja, Faroudja Laboratories),

+ Video Format Conversion (Gerard De
Haan, Philips Research Laboratories).

Also new this year is a strong group of ses-
sions on display applications, which include
eight invited papers. Among these are

+ In-flight Entertainment Display Applica-
tions (David Frankenbach, Rockwell
Collins),

- Information Display Considerations of
Automotive Plug-and-Play Computers,
(Stephen Buckley, Daimler-Chrysler),

- CRT-Based Display Systems in Radiol-
ogy (Hartwig Blume, Philips Medical
Systems).

Together, these new sessions are intended to
provide information and perspective to system
and product designers, who are finding that
displays are an increasingly important part of
many electronic systems and that the variety
of display technologies and implementations
is steadily increasing.

Special Events

The President’s Reception and the Awards
Banquet will be held Monday evening, May
17th. (Tickets for the Awards Banquet must
be purchased in advance.) The formal open-
ing of SID ’99 will be on Tuesday morning,
and the extremely popular exhibitor-spon-
sored reception will be held in Exhibit Halls
2 & 3 at the SJICC on Tuesday evening, fol-
lowed by the evening panel sessions.

At the gala Wednesday luncheon, the
Fourth Annual SID/Information Display Dis-
play of the Year Awards will be presented. In
addition to the two categories - Display of the
Year and Display Product of the Year - that
have been part of the DY A since its inception
- a new category has been added for this year:
Display Material or Component of the Year.

The winners of this year’s Gold Awards in
all categories are Tohoku Pioneer’s organic
electroluminescent display, Hughes-JVC’s




Do You Know the Way to San Jose?

t San Jose is served by San Francisco International Airport (SFO) for international and
North American flights and by San Jose Airport (SIC) for regional (and some North
American) flights.

r Depending on traffic, it takes between 45 and 90 minutes to drive from SFO to down-
town San Jose, and about 10 minutes to do so from SJC. Rental cars are readily avail-
able, but perhaps the most convenient and economical means of transportation from SFO
is the United Airlines South Bay Flyer shuttle bus (www.landyacht.com/sbf). Reserva-
tions are not required and pick-up is at all blue pillars on the center island outside the
baggage claim area on the lower level at all terminals. The fare is $19.00, which must be
paid in cash, travelers check, or South Bay Flyer Ticket issued by United Airlines.
Departure times are approximately 10 minutes before each hour from 7:50 to 11:50 a.m.
and from 5:50 to 7:50 p.m. Additional departure times are 1:50 p.m. and 3:50 p.m.

For about $26, shuttle service to downtown San Jose is available from the South &
East Bay Airport Shuttle (phone 408/225-4444; fax 408/226-4444) 24 hours a day, seven
days a week. The shuttle provides door-to-door service for every passenger, so you may
find yourself making interesting detours into residential neighborhoods in Palo Alto and
Sunnyvale. Pick-up is from the center island on the upper level outside the airline ticket
counters at all terminals. There is no need to call the shuttle when you arrive at SFO.
Just go out to the center island and tell one of the dispatchers where you want to go.
Assistance is also available from the information desk on the terminal’s lower level and
the Traveler’s Aid booth on the upper level.

South Bay Flyers leave San Jose Airport for downtown San Jose at 15 minutes before
and 15 minutes after the hour for most of the day between 7:45 a.m. and 10:45 p.m., with
a final departure at 11:35 p.m. The fare is $7.00 (cash, travelers check, or United-issued
ticket), but a taxi costs between $10 and $12 to the downtown hotels and is therefore
cheaper for two or more people.
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San Jose Convention and Cultural Facilities
An antique trolley passes San Jose’s McEnery Convention Center on the tracks of San Jose’s
modern Light Rail System.
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East Julian Street (see top of map).

est building, and is open as a museum.

The “Capital of Silicon Valley” Welcomes SID *99

San Jose’s most famous attraction is San Francisco, the unique and marvelous city 50 miles to the north. But San Jose and the surrounding
area offer remarkable riches of their own, not the least of which are the companies and people of “Silicon Valley,” Northern California’s
remarkable engine for technical innovation and the generation of wealth.
San Jose's McEnery Convention Center (SICC) is located in downtown San Jose within easy walking distance of the elegant Fairmont
(the headquarters hotel). Just across Market Street from the SICC is the beautiful Hyatt Sainte Claire Hotel. It has the smallish rooms typi-
cal of the 1920s, when it was built, but they have been lovingly renovated, and the St. Claire’s main public room is a 1920s masterpiece.
The Crowne Plaza Hotel is across San Carlos Street from the SICC, and the San Jose Hilton and Towers is physically connected to the
convention center. There are two other downtown hotels, and half a dozen hotels clustered near the San Jose airport, which is only 3 miles
away. These include the Wyndham, Airport Inn International, Radisson, Hyatt San Jose, Doubletree, and Hanford. A hotel reservation
form appears elsewhere in this issue. The convention center is also just a 15-minute walk from the SID International Headquarters at 31

Among the area’s technical and non-technical attractions are the Intel Museum in the Robert Noyce Building at Intel’s headquarters in
neighboring Santa Clara (408/765-0503), and the new and spectacular Tech Museum of Innovation (408/294-TECH,; www.thetech.org),
which is about halfway between the SICC and the Fairmont Hotel.

The San Jose Museum of Art, also just a few steps from the Fairmont, shows works from the permanent collection of New York’s Whit-
ney Museum and a wide range of changing exhibitions emphasizing 20th-century art. The Peralta Adobe, built in 1797, is San Jose’s old-

The Rosicrucian Egyptian Museum contains over 5000 Egyptian artifacts, including mummies and a replica rock tomb. It is the largest
Egyptian collection on the West Coast. The Winchester Mystery House (408/247-2101; www.winchestermysteryhouse.com) is an elabo-
rate 160-room Victorian house, built by an eccentric heiress to the Winchester firearms fortune, which has many irrational architectural
details, such as stairs that lcad nowhere and doors that open onto walls. The famous Lick Observatory (408/274-5061), 25 miles south of
San Jose atop Mount Hamilton, has a 120-in. reflecting telescope and a 36-in. refractor for the use of visitors.

Japantown in San Jose is the site of a Buddhist Church, the Japanese-American Historical Museum, a Sunday morning farmer’s market,
and a variety of shops. San Jose and Okayama, Japan, are “sister cities,” and the Japanese Friendship Gardens in Kelley Park (408/277-
5254) are patterned after Okayama’s Korakuen Park. The San Jose Historical Museum (408/287-2290) is also located in the Kelley Park.

One of the famous California missions, Mission Santa Clara de Asis, founded in 1777, is located on the campus of the University of
Santa Clara. Its lush gardens contain some of the oldest cultivated plants in California, including an original Castillian rosebush and the
oldest grapevine in Northern California. Speaking of grapevines, although the wineries of Napa and Sonoma counties north of San Fran-
cisco are generally more famous, there are some excellent wineries in the Santa Clara Valley, including Mirassou and J. Lohr. Check with
the Santa Clara Valley Wine Growers Association (www.scvwga.com) for directions and visiting (and tasting) hours.

In addition to tourist attractions, various opportunities for entertainment will be available around the time of SID *99. The musical South
Pacific will play at the American Musical Theatre of San Jose starting on May 21st (408/453-7108), and the play Sisters Matsumoto -
about three Japanese-American sisters who return to their father’s farm to rebuild their lives after years in an American internment camp
during WWII - will be at the San Jose Repertory Theatre through May 23rd (408/291-2255). (Show times for Sisters Matsumoto are 8:00
p.m. Tuesday through Saturday, with a 3:00 p.m. matinee on Saturdays and a 2:00 p.m. matinee on Sundays. There is a 7:00 p.m. show on
Sunday the 16th.) The San Jose Symphony (408/288-2828) will present concerts on May 14-15 and May 21-23.

D-ILA" digital graphics G1000 projector, Sil- | nizer, a wireless Internet e-mail communica-

icon Tmage’s PanelLink ™ digital interface for
flat-panel monitors, and Dai Nippon’s Ultra
Contrast Screen for high-resolution rear-pro-
jection with improved contrast.

Silver Awards go to Fujitsu’s 15-in. multi-
domain vertical alignment TFT-LCD, which
simultaneously delivers wide viewing angle
and very fast switching time; and Alcatel’s
One-Touch Com'™”, which uses a display-cen-
tric interface to combine the functions of a
GSM digital cellular phone, a personal orga-
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tor, and a PC companion in a 240-gram pack-
age. Awards for the best papers from SID '98
will also be presented.

This year’s luncheon speaker will be Dr.
Edwin F. Erickson of the NASA Ames
Research Center, who will speak on SOFIA:

| The Stratospheric Observatory for Infrared

Astronomy.

The special evening event - an evening at
San Jose’s spectacular new Tech Museum of
Innovation - will be held on Wednesday

| evening, May 19th. The evening will include
complimentary drinks and an upscale buffet
dinner, which includes a carving station. The
museum, called “The Tech,” is midway
between the SJCC and the Fairmont and an
easy walk from each of them, as well as from
the Hyatt Sainte Claire. It’s even closer to the
Crowne Plaza. The only consistent criticism
of last year’s Symposium was directed at the
special event. Says this year’s Special Events
Chair Hugo Steemers: “You'll enjoy this
one.” W
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AT HOFFMAN ENGINEERING,
we know light. We simulate it and
detect it. We filter it and focus it;
bend, project and analyze it. We
design, build, test and calibrate
equipment to measure it.

Accurate light and energy data is
critical to the success of any lighting
project. We combine mechanical and
electro-optical skills to provide flat
panel dispilay manufacturers the
gonio-photometric resources to

completely analyze today’s
advanced displays with confidence.
Hoffman's photometric test and
contrast measurement systems

support automotive, aerospace and
display equipment manufaciurers —
industries where precision lighting

measurement is essential.

As a recognized leader in lighting
standards, integrating spheres and
test equipment, Hoffman’s extensive
experience and philosophy of
personal service has given us a
well deserved reputation for electro-
optical engineering excellence.

Our mission is to design and
produce the next generation of
test and measurement equipment.

With over 40 years of experience
in photometric and radiometric
technology, we accept that
challenge with confidence.
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SMAU Celebrates Its 35th Year in Style

The 35th running of the second largest IT trade fair in Europe

attracted nearly half a million visitors, some of whom were there
to check out the new CRT and LCD technologies on display.

by Bryan Norris

’I:E International Information and Com-

munications Technology Exhibition (SMAU
*98) was celebrating its 35th anniversary
somewhat late, since the event was held Octo-
ber 22-26 - two weeks later than usual.
Despite this change in its routine, or perhaps
because of it, the Milan-based show attracted
many more visitors than expected. Visitor
numbers were up 31% to 470,000, comfort-
ably exceeding the organizers’ target of
400,000. Perhaps the fine Italian weather was
helping to foster general enthusiasm.

The number of exhibitors who either had
stands of their own or were represented on
stands of others had also increased from last
year to reach 3000 (from 2600). Stand area at
Milan’s permanent Fiera/Fair site was there-
fore up over 17% from 86,000 to 101,000 m?,
And of the 3000 companies present at SMAU,
over a hundred were there primarily to pro-
mote displays.

Monitors of the Mediterranean
Many of the monitor companies attend SMAU
because Italy is an extremely important mar-

Bryan Norris is the Senior Partner and founder
of Bryan Norris Associates, Consultants in
Electronics, 7 Biddenham Turn, Biddenham,
Bedford MK40 4AT, U.K.; telephone +44-(0)-
1234-26-7988, fax +44-(0)-1234-26-2345, e-
mail: bnorris@kbnet.co.uk, which specializes in
all aspects of VDU markets in Europe and pro-
vides the highly respected VDU Vision market-
analysis service. Mr. Norris is a contributing
editor to Information Display Magazine.
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ket for monitors, buying around 9% of color-
monitor supplies in Western Europe. Any
show-hoppers who went to Milan after attend-
ing the Swiss Orbit Show in Basel three-and-
a-half weeks before would have felt a distinct
sense of déjd vu upon seeing the same “new
releases™ on display.

But suppliers should beware! Swiss buyers
appreciate top-end high-quality high-specifica-
tion products, and are therefore very receptive
to the latest technologies. Italy, on the other
hand, remains an extremely price-conscious
market - along with its southern European
counterparts, Spain, Portugal, and Greece.

Seleco

Fig. 1: Plasma screens are now common at exhibitions, and SMAU was no exception. Many of
| the models were based on the Fujitsu panels, including this unit from Seleco.
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La Cie

Fig. 2: La Cie launched its 19-in. “electron 19 blue” at the show, which uses the new Mit-
subishi Natural Flat tube. La Cie’s units are high-end calibrated monitors directed at the

graphic arts professions.

Buyers may be wooed and dazzled at SMAU by |
the latest offerings, but their first question still
remains “How much?” So, sales of 14- and 15-
in. CRT models remain significant in Italy.
These smaller screen sizes accounted for over
70% of color-monitor shipments in Italy during
the first half of 1998, with 17- and 19-in. still
only making up one-quarter of the shipments.
However, the movement away from basic
low-end models in Italy is becoming more pro-
nounced. Local PC assemblers, for example,
reported that some of their corporate clients
were actually specifying that bundled monitors
should have features such as TCO *95! Suppli-
ers are therefore increasing their efforts to push
larger screen sizes and the latest technologies,
feeling that the tide may at last be turning.

Who Needs Flat Panels Anyway?

Since most Italians are price-squeamish when
it comes simply to moving from 14- or 15-in.
to 17- or 19-in. CRTs, the thought of leaping
to flat-panel-display (FPD) prices is much too
traumatic. Luckily there are plenty of monitor
suppliers who can put all nasty thoughts of
FPDs to the back of a buyer’s mind. The lat-
est generation of cathode-ray tubes (CRTs) is
a welcome cold shower for those temporarily
consumed with FPD lust.

For a start, just look how much leaner
CRTs can be nowadays. Panasonic (Mat-
sushita) short-neck/depth (ZenTan) tubes were
very much in evidence at SMAU. Pana-
sonic’s own 19-in. SL90 monitor, priced at
L1400k/US$840, was displayed with the com-
ment “a depth less than a conventional 17-in.”

Naturally, the “smaller is better” theme was
being put to good use elsewhere. View-
Sonic’s forthcoming PS790 19-in., displayed
on the Hall 19 stand of distributor Test
Firenze (exhibiting for the first time at
SMAU), is described as providing “extra
screen real estate without taking up much
more than a typical 15-in. footprint.”

And smaller-sized models are not simply
being promoted for their space-saving advan-
tages. Nokia was highlighting the improved
health benefit for users of its new 446XS
(L1550k/US$930), which incorporates
Hitachi’s short-length 19-in. tube. The
446X3 is fitted into a unique well-designed
low-profile ergonomic case. The model
boasts a depth of only 424 mm and a height of

‘ only 360 mm (in mid-position) from the desk

to the top of the screen, which means that a
user’s neck movement is reduced to a mini-
mum. You can almost see the advertising
straplines now: *A Computer That Cares!”

New CRTs: “Mean” As Well As “Lean”
The new generation of CRTs aren’t being pro-
moted for their slimline appearance alone.
Let’s not forget that all-important front view,
where improvements have also been taking
place. Take for example the recently released
Diamond Pro 900U from Mitsubishi, which
incorporates the company’s own Natural Flat
Diamondtron” 19-in. tube. The 900U has
superb picture quality, accurate colors, and
sharp focus across the whole screen, which
has a wide viewing angle. A compact cabinet
design with a depth of 456 mm ensures that
this model has a smaller-than-expected foot-
print - and all this for a recommended end-
user price of L1990k/US$1190.

The liyama Vision Master A901GT (Pro
450) 19-in. also uses the Mitsubishi Natural
Flat tube, and this was one of two new models
promoted on the stand of Iiyama’s Italian dis-
tributor Concordia Graphics at the far end of
Hall 20/2. This had a recommended end-user
price of L2100k/US$1260.

Not to be outshone (literally!), Philips was
promoting two new monitors that use a new
Super High Contrast Tube and an Advanced
Dynamic Focus System Design, which

| increase the luminance by 20%. The price of

the 19-in. model, the Brilliance 109MP, was
reported as L1595k/US$960.

In fact, it seems that nobody wants to be
without a special claim to fame, and Hitachi
has a good one. The company’s CM814ET
has the highest horizontal-scan frequency
range to date (31-125 kHz) for a computer
monitor! This is one of the CM81X series
models (the CM811/2/3/4ET), which use the
new 21-in. FST tube. This new tube and a
space-saving 38 cabinet gives the 81 series a
minimized footprint. Thé monitor depth, for
example, has been reduced to 470 mm, com-
pared to 520 mm for a typical 21-in. model.

What’s in a Face?

Samsung was displaying its 19-in. 900IFT
and 17-in. 700IFT models (scheduled for
imminent release), which use the unique Sam-
sung Infinitely Flat Tube that was shown at
Asia Display in Seoul in September (see the
Asia Display review in the January 1999 issue
of Information Display). These tubes have a
construction that gives a flat outer (glass) face
whilst retaining the traditional curved inner
face. Also on display were the 19-in. Sync-
Master 900p that uses Samsung’s (90°) mini-

Information Display 3/99 35



show report

neck tube, and the 19-in. 900SL (scheduled
for release in 1999) that uses a mini-neck and
short-depth 100° tube that gives the monitor a
depth of only 407 mm.

Sony’s 21-in. GDM-F500 was difficult to find
in the crowded Sony hall, which was packed
with a multitude of products. But once located it
proved to have excellent focus, fitted as it was
with the new Flat Display (FD) Trinitron tech-
nology with the SAGIC tube (small aperture G1
with tungsten-impregnated cathode). The Eizo
21-in. T960 displayed on the monitor wall of the
Epson stand also uses this tube.

Sharing the Limelight

However dazzling the new CRT models, they
couldn’t take all the attention away from the
FPDs. Of the LCD monitors, the Panasonic
LC90 19-in. (which is due for release within
the first 2 months of 1999) was the star of the
show. This model has a pixel spacing of 0.27
mm, a resolution of 1280 x 1024, and features
that include OSD and TCO '95 approval. The
LC90 must be a serious contender for a Euro-
pean market that is currently the sole preserve
of NEC’s 20-in. models.

And talking of NEC, the latest versions of
its 20-in. LCD were prominently exhibited on
the NEC stand along with the rest of the com-
pany’s extensive range of LCD monitors. The
20-in. family now includes the LCD 2010
touch-panel and portrait industrial-frame ver-
sions. (The international PC house ZDS
included the NEC range of LCD monitors in
its catalogue.)

As elsewhere in Europe, there are currently
only two 18.1-in. (SXGA) LCD products
actually being sold in Italy at the moment,
namely the Eizo L66 and the NEC LCD1810.
But this state of affairs is set to change shortly
because there were some “forthcoming™ mod-
els in this size category on show in Milan.
Hitachi’s 18.0-in. (own-panel) DT18, exhib-
ited on its small Assoprint-area booth in Hall
9, was expected to be on sale by the end of
1998. And Nokia is also aiming to bring its
18.1-in. 800Xi (with an NEC panel) to market
before the end of 1998. This model was
extensively publicized in the press and was
heavily promoted on Nokia’s own stand, as
well as on those of distributor Discom and its
subsidiary Eletec. At the other end of the
publicity scale, LG’s 18.1-in. 800LC was
being quietly displayed in the back room of its
large (Hall 11) stand.

36 Information Display 3/99

Plenty of 15-in. LCDs

LG was less shy about its new 15-in. model,
the 500LC, which was proudly exhibited at
the front of the stand. At Milan it became
obvious that in Italy, as in the rest of Western
Europe, the 15-in. is becoming the prime
screen size for LCD monitors. Named brands
such as ADI, Belinea, Eizo, Hitachi, LG, Mit-
subishi, NEC, Nokia, Panasonic, Samsung,
Siemens, Sony, and ViewSonic were all being
promoted. And IBM had its new 15-in. mod-
els, in both analog and digital versions,
although they were a little tricky to find on
such an enormous stand.

But on some stands, such as that of PC
assembler ASEM, 15-in. models were intrigu-
ingly absent. Apparently, a decision had been
taken not to introduce them until prices had
stabilized! The extremely “competitive™ price
of the Philips 151AX at L1980k/US$1190
had “upset” the Italian marketplace as it had
elsewhere in Europe!

European markets continue to retain some
“brand” individuality, and the Italian market
is no exception, with some monitor brands
unique to southern Europe. Italian makers/
suppliers exhibiting LCDs at SMAU included
companies such as CA& G and McPerson.
McPerson, exhibiting a range of models that
extended from a 10.4-in. TFT to a 15.5-in.
DSTN, must have been the happiest of the
Italian companies at SMAU because it had
just won a sizeable contract to supply the Ital-
ian Post Office.

And McPerson had other good news. The
company announced it would be working with
new partner MicroTouch to produce a range
of touch-screen LCD monitors. Not that these
are the only touch screens in town. Elo
Touchsystems, with a range of touch-screen
monitors based on Philips’ models, was pro-
moting its new touch-screen 15-in. LCD mon-
itor, the Trimline 15.1.

Preparing the Way for Plasma

Plasma screens are now common at exhibi-
tions, and SMAU was no exception. Many of
the models were based on the Fujitsu panels,
including those of Fujitsu General and Italian
manufacturers Sambers (Hantarex brand) of
Milan and Seleco (Fig. 1). Fujitsu General’s
plasma displays were exhibited on the stand
of its distributor Melchioni. The 42-in. (852
x 480 screen resolution) products were the
PDS 4203E, the PDS 4204E, and the new

PDS 4201E. These were priced at L20.6M/
US$12,360, L25M/US$15,000, and L19M/
US$11,400, respectively. The 21-in. VGA
PDS 2174B was also being promoted.

Sambers forecasted it would have its
Fujitsu-based 25-in. plasma display on sale in
April 1999, to join its highly successful large-
screen CRT line-up (28-, 29-, and 32-in.).
The plasma display was being designed pri-
marily for airport information systems. In the
same way, Fimi, the Italian manufacturing
arm of Philips at Saronno, has taken responsi-
bility for both plasma units and large-screen
CRT information monitors, which are primar-
ily designed with airports in mind.

A tour of SMAU revealed a number of
other plasma offerings. On the Epson stand, a
prototype Eizo-branded 42-in. NEC-panel-
based unit was displayed so that the level of
interest could be ascertained. And NEC’s 33-
and 42-in. plasma displays, the PlasmaSync
3300 and 4200W, were on view in a promi-
nent place on its stand. Mitsubishi’s XP-
4015C plasma monitor is a 40-in. VGA model
with 4:3 aspect ratio and a luminance of over
300 cd/m?, making it “as bright as a conven-
tional CRT.” Pioneer’s plasma monitors
were shown on its stands in Halls 25 and 26.

La Cie
Fig. 3: La Cie also introduced its “blue eye"”
calibrator, a novel hardware calibration system
that operates by using a serial connection
between the monitor and its host Macintosh PC.,




Sharp was promoting the advantages of its
prototype 42-in. plasma-addressed liquid-
crystal (PALC) display, notably the high
100:1 contrast ratio.

Selling Ourselves, Not Just Our
Products

As regular exhibition-goers will know, shows
like SMAU do not simply provide an opportu-
nity to say, “Look at our wonderful products.”
They are also the forum to push out the PR
boat and say, “Look how well our company is
doing.”

ADI had opened an Italian office in Verona
in April and was celebrating with its own
stand at this year’s show (in Hall 11), as well
as using its traditional venue on the booth of
distributor Digitronica. CTX had also just
opened its Italian office (at Vimercate near
Milan), and its stand always seemed to be
crowded despite being located on the top floor
of Hall 20, which is quite far from Hall 11.

La Cie may not have a permanent presence
in Italy as yet, but seems to be present practi-
cally everywhere else. Founded in France in
1989, La Cie has since opened offices in Lon-
don (1991), Brussels and Copenhagen (1992),
Dusseldorf (1993), Rotterdam (1994), Madrid
(1995), Stockholm and Toronto (1996), and
Portland, Oregon (1997). Around 83% of the
company’s business is now outside France.

La Cie is steadily obtaining an excellent
reputation as a supplier of high-end 19- and
21-in. CRT monitors that are specked out
extremely well for graphics applications. The
company launched its 19-in. “electron 19
blue™ at the show, which uses the new Mit-
subishi Natural Flat tube. Previously branded
“d2,” all La Cie-branded monitors currently
use aperture-grille tubes and carry 3-year on-
site warranties. On its stand at SMAU (in the
“Apple” Hall 8), La Cie was displaying its
hooded dark-blue-cased models, whose
unique dark blue bezels, non-glare tubes, and
color-enhancing hoods minimize light reflec-
tions and shadows (Fig. 2). La Cie was
demonstrating its “blue eye” calibrator, which
was also launched at the show (Fig. 3). This
novel hardware calibration system operates by
using a serial connection between the Macin-
tosh PC and La Cie’s electron 21/108 monitor.
“Blue eye™ has a higher specification than the
much older BARCO system and sells for only
two-thirds of the price.

Intercomp Computer

Fig. 4: A recent trend among Italian distribution and assembly companies is to sell branded
monitors with their PCs rather than units bearing their own name, as is the case with the MAG

monitor bundled with this Intercomp compiiter.

The Italian Mob

Apart from tracking down the monitor suppli-
ers, it’s useful to use national shows like
SMAU to understand local distribution. How-

| ever, following the progress of monitor prod-

ucts from supplier to end user in Italy has
always been a nightmare, since it is often
impossible to differentiate clearly between
different channels - distributors, large dealers,
and PC assemblers! Each year the route to
market becomes more complex and confused.
Where, for example, should companies
such as Computer Store and Executive be
positioned? Computer Store has numerous
outlets throughout Italy, distributes a wide
range of PC peripherals (currently including
the monitors of LG and Samsung), and also
assembles PCs (bundled with the aforemen-
tioned branded monitors). Executive dis-
tributes a wide range of products from
“Accessori” to “Videoproiettori,” including
the monitors of Daewoo and (exclusively)
Sampo - and also acts as distributor/dealer in
selling Acer, Philips, Sony, and Eizo moni-

| ing to branded monitors include D.I.I. Com-

| distributorsfassemblers have also diversified

| which often include the monitor brand(s) they
| bundle with their PCs.

| the trend towards using well-known monitor

tors. Executive’s own-brand monitor, Time-
line, has been discontinued, so the company’s
PCs are sold with a branded monitor.

In fact, there is a trend among distribution
and assembly companies to sell branded mon-
itors with their PCs rather than units bearing
their own name. Italian PC assemblers turn-

puter, which places Hyundai monitors on its
PCs; Gruppo Elettrodata, with LG monitors
on its Sam @ra PCs; Elefec, with Belinea and
Nokia monitors on its Reckon PCs; Unibit
(D-Top) with CA&G “Vidi” monitors; and
Michieli’s “Hidea” PCs, usually with LG
monitors, although Michieli also sells moni-
tors from Germany’s Peacock. Many of the

into selling other PC peripheral products,

Some Italian companies did decide to buck

names and introduced their own new brand
names to the market. Previously unseen
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YOUR MAGNETIC SHIELDING
PROBLEMS END HERE

Save tooling costs—Ad-Vance already owns tooling for
most standard shields. Our problem solving magnetic
shielding specialists will adapt or custom design exaclly
what you need.

® Magnetic shields for 324 types of PM tubes
@ AD-MU sheet stock

©® AD-MU protective cases assure full fidelity of valuable taped data
@ Helpful engineering & design service

@ Palnstaking In-house quality control.

Now—4 decades of magnetic shielding leadership.
Your magnetic shielding problems end here

at Ad-Vance.

AD-MU foils cut, wrap easily, quickly

AD-VANCE Magnetics’
20-page Procurement
Calalog gives major
designing/procuring
Euidelines. The 64-page

ngineering Catalog con-
tains valuable technical
engineering information
about the entire magnetic
shielding field.Yours for
the asking.

Completely modern mfg. facilities [ $
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P.O: Box 69 » 625 Monroe Street » Hochester Indiana 46975

(219) 223-3158 = FAX (219) 223-2524
E-Mail: sales@advancemag.com
Web Home Page: http://www.advancemag.com

See Us at SID *99 Booth 511 Circle no. 15

Superior clarity, right in the
palm of your hand.
Klein CM7AG

Only Klein Instruments has this
finely calibrated, handheld instrument
which measures convergence error
between colors on CRT
displays. It’s easily
manipulated to identify the
degree of error, placing
superior clarity right in the
palm of your hand.

More information on
Klein’s advanced
quality assurance
products is just a
phone call away. We’d
love to hear from you.

EKLEIN &
Corporation
Test Equipment for Computer Monitor Displays
ph: 503-245-1012 - fax: 503-245-8166 + www.kleininc.com Portland, OR USA
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show report

brands encountered at the show included GEO
Vision and Hiva, for ranges of LCD monitors
from Monolith Italia (which majors in note-
books) and Grupo Elettrodata, respectively.
HOYO was another new brand name for a
range of CRT monitors - 15-in. (70 kHz), 17-
in. (70 and 95 kHz), and 19-in. (95 kHz) -
from the Dutch parent company of Global
Impact Italia. And Italian hardware distribu-
tor TVS (Test Video System) made an interest-
ing choice of name for its new brand: Yusonic!

Three quality products are being made
exclusively for TVS by Matsushita, a 17- and
a 21-in., plus a 19-in. (the TX-D9S54) with the
short-neck ZenTan tube. TVS was founded in
1993 to distribute IBM OEM products. It has
expanded its portfolio to reach a turnover of
US$33M, and is setting its sights on establish-
ing “a significant market penetration in Europe
(outside Italy)!™ TVS also distributes ProView
monitors from Taiwanese EMC.

As discussed at the beginning of this article,
the Italian PC assemblers were glad to report a
move towards larger-sized monitors. Olidata,
a major PC assembler at around 130,000 units
a year, reported that 70% of the (own-brand)
monitors bundled with its PCs are now 15-in.
models. And Intercomp reported that around
60% of its clients now request 15-in. monitors
and 35% request 17-in., with most of the rest
taking 21- or 19-in. models. Intercomp had a
large room in the Ambassador Hotel, as well as
a stand on the third floor of Hall 17, to demon-
strate its PCs for professional and industrial
clients, which it builds (at its office/factory site
in Verona) to ISO 9002 standards. It places
MAG monitors with its PCs (Fig. 4) and also
acts as MAG's Italian distributor.

On the Diagonal
So, the main message from SMAU is that Ttaly
remains a price-conscious market, but buyers
are now more amenable to displays with larger
screen sizes and higher specifications. Thus,
the local suppliers trust that “reduced-depth”
CRTs and 15-in. LCDs will soon become firm
favorites with their customers. Regardless of
screen size, the suppliers are also trying to
boost their market by offering even better ser-
vice facilities - warranty periods of 3 years
with 1-year on-site are becoming the norm.
Next year SMAU will return to its custom-
ary time slot, taking place from September 30
to October 4, 1999. B
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Thin Films

As multi-faceted as a diamond...  Balzers Thin Films
are the many solutions we offer as a FL-9496 Balzers
leading producer of thin films and Principality of Liechtenstein
optical components. Always providing a Tel. +41(0)75-388 44 44
dedicared effort to benefit our worldwide — Fax +41(0)75-388 54 05
partners — Balzers Thin Films has the E-Mail: sales@btf.balzers.net
professional skill and expertise to meer

the needs of your most challenging
applications. USA, Golden, CO

Tel. +1(303)273-9700
Combining our proven thin film Fax +1(303)273-2995
technology with our
manufacturing knowledge -
integrated solutions for oprical Germany, Geisenheim
components and assemblies are now Tel. +49.[0)I3? 22-99 30

5040/1.99 www.lkp.ch

available from one source. Optimized w0 Fax +49(0)67 22-99 31 61

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.btf.balzers.com
SID ‘99 16.-21. May, San Jose, California
INFOCOMM ‘99 16.-21. June, Orlando, Florida
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Display Puzzle # 1

How can I get
optimum
performance
from my

AMLCD display?

Let ELDEC solve the puzzle.

ELDEC offers you state-of-the-art power
solutions in AMLCD display applications.
From sunlight readable to night vision
compatible, our Backlight Driver can meet the
toughest dimming requirements, so your
display system will look its very best.

ELDEC also makes a complementary line of
low voltage power supplies, so you can geta
complete and integrated power solution.

With proven expertise in high and low voltage
power technologies, you can
count on ELDEC to make your
display system perform its
best. Stop by our booth -
#1248 — at SID ‘99 to
see how we can help
solve your display
system puzzle.

Partners for Solutions You Can Count On

(425) 743-1313 | CRANE | ELDEC CORPORATION

www.eldec.com AGRANE GO COMPANY

Additional aerospace solutions from these Crane Co. Companies: HYDRO-AIRE - LEAR ROMEC
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Ultra-simple operation. Oversize LCD display. Super-secure suction. 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- ‘ / T 1t all so simple, you'll hardly need Oh yes—the SLS 9400 also beats competitive
mentation. ' the instructions. units on price, too.

First you'll notice its unique %y ‘i Then there’s the sensor head. For more information, please call today.
ergonomic design. Comfortable. 85 t You'll enjoy a low-profile design (800) 891-2709. Or write UDT Instruments,
Extremely light weight. And tilted "9SS that's perfect for hard-to-reach 727 S. Wolfe St., Baltimore, MD 21231.
for easy viewing—even when you set \ places. And a vacuum-seal suction Website: www.udtinstruments.com
the instrument on a tabletop. h, 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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Flat Panel Monitor ARMS”™

Call: 1.800.888.8458 Ergonomically position your flat panel

monitors, laptops and keyboards wherever
you need them-with Ergotron’s
Adjustable Rotating Mounting Solutions

Custom Mount Solutions

Laptop
Mounting d

Mobile Solutions Wall Mount Solutions Solutions ~

& E=3GOTROMN”

1.800.888.8458 http://www.ergotron.com
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Klein VPG 250

Stand-Alone Video Pattern Generator

- 250 MHz Dot Clock
- 250 Programmable Timings - 999 Hz Vertical Frequency

- 2048x2048 Pixel Resolution

- 999 KHz Horizontal
- DDC 1/2B Compliant

- 30 Stored Patterns
- User Definable Patterns
Instruments

E KLEIN crorion

Test Equipment for Computer Monitor Displays
ph: 503-245-1012 - fax: 503-245-8166 - www.kleininc.com

Portland, OR USA
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Light Shaping Diffusers

@ High transmission efficiency (up to 92%) e Controlled light distribution (0.2° to 95°)
® Homogenized light ® Mass produced technology

Rb Physical Optics Corporation’” v

Ph:(310) 320-3088 Fax:(310) 320-8067 Web: www.poc.com

Manufactured under U,S. patent nos. 5,365,354; 5,534,386; 5,609,939, 5,631,754; 5,629,996 and other patents pending.
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» Engineering Excellence
* Versatility .
» Customization |

~ +Convenience
~ Polar Vision is o leading
manufacturer of optical ;J
filters for controst
enhoncement, sunlight " e J
readability, viewing
~ angle contral, vandol ‘s rj
~ tesistonce, onfi-glare,
BMI/RF shiclging, and el
anti-reflection — for CRT's, ATM's,
touch screens, and flat panel displays.
In addition we manufacture a full range
. of custom linear and circulor polarized
films and retordation films for use in
.~ information disploy products. Qur
facilities offer class 100 Clean Room
Foptical lomination copabilifies for rigid
to rigid, flexible fo rigid and flexible
o flexible moterials.

et

8 s a fullproduction facility with o uniguely
qualified enginesring staff, Polar Vision is
ideal outsource alternative.

®P'OLAR VISION INC.
625 Alaska Ave- « Torrance CA 90503

800.269.8801 « FAX 310.320.9357
sales@polarvision-com
www.polarvision.com
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display continuum

continued from page 4

Now that all the latest laptop computers
have screens with wide viewing angles, it
takes little effort to see how these machines
are being used - these state-of-the-art 12.1-in.
active-matrix-display 300+ MHz machines, so
carefully justified to upper management as

indispensable for conducting business. Well,
here are the results of my survey. The early
part of each trip is typically used to enter
travel expenses using a highly sophisticated
spreadsheet. Don’t ask me why. Apparently,
that’s just the way it has to be done. Then, for

1. SELECT THE TEST PROCEDURE
2. SELECT THE MONITOR FORMAT TO BE TESTED
3. SELECT AND RUN TEST PATTERNS IN SEQUENCE

The Art of Technology

QUANTUMDATA

2111 Big Timber Road, Elgin, IL. 60123
Phone: (847) 888-0450 Fax: (847) 888-2802
Website: http://www.quantumdata.com
E-mail: sales@quantumdata.com

Introducing STAR™ (Smart Testing and Repair)
software. Now you can set up and run display tests
in your factory quickly, easily and consistently.

No more guessing at which tests to run, or in
what sequence. STAR™ queries your test monitor
to determine what formats it is capable of running.
Then the operator [l simply chooses which test
procedure from the options shown, and clicks 2.
to decide which format to test. The proper test
images EX are automatically selected in sequence.

Steps and instructions can even be displayed in
a separate window for the technician to refreshen
his expertise. What could be easier? Or more con-
sistent? Find STAR in a wide array of Quantum Data
video test products. Check out our full line on our
website. And get started with STAR.

See Us at SID *99 Booth 608

Circle no. 24

the remainder of the trip, this highly sophisti-
cated computer, with its great-looking display,
is used to play solitaire. Such color! Such
clarity! Much better and more convenient
than a real deck of cards.

A 300-MHz processor used to play soli-
taire? Can you imaging how bored that pro-
cessor must be doing that? However, while
the processor is dying of boredom, or maybe
of an expiring battery due to the extra juice
needed to keep that wide-viewing-angle
screen nice and bright, the human is function-
ing at the limits of his or her remaining late-
day capability. Isn’t there something that
could be done with a laptop computer better
than playing solitaire? Isn’t there some other
low-stimulant activity that would require no
more and maybe even less from that nearly
brain-dead traveler? Couldn’t the computer at
least play a movie or something? After all,
there is that CD-ROM drive already installed
just waiting for something to do.

Well, the very next day I was looking at an
IBM advertisement for the ThinkPad laptop
computers and what did I see? A video
adapter for a mere 5219 that allows the
ThinkPad DVD drive to be used for movie
playback. By golly, those folks at IBM do
understand us business travelers. Finally, a
laptop-computer application that meets the
needs and abilities of the great majority of
business travelers during those long hours
while they are lashed into their airplane seats.
But, couldn’t IBM, with all its marketing
cleverness, have included this adapter in a
package deal so that purchasing departments
everywhere wouldn’t have to question the jus-
tification for this item on the requisition form?
I'm very sure that this oversight will be
quickly corrected by IBM and others in subse-
quent product offerings.

The idea of letting seat-bound airplane pas-
sengers watch something more than the stan-
dard movie offering, with the barely intelligi-
ble sound, has already been implemented in
the first-class section on several airlines.
Portable videotape players with LCD screens
are offered, along with a selection of 20 or so
movies brought around by the flight atten-
dants. This system is a good start, but the
tapes are too bulky to have a really large
selection. Just think how much better this

‘ could be and will be with DVDs.

Have you been waiting and wondering
when HDTV is going to happen? Eventually,
it will happen, but not the next year, or two, or




three. However, look what’s already happen- | nice it would be to have a 9:16 format 12-in.-  hours of battery life. I wouldn’t want to have
ing instead. Movies and other video materials | diagonal-screen DVD player, with a good set to wait to get to my hotel to see the suspense-
are now becoming available on laptop com- of earphones, to carry around with me. But ful ending of that Windows 98 tutorial that I
puters. New portable DVD players are please, make sure you give me at least six will be watching on my next flight.

appearing with increasing regularity. Televi-
sion sets with true 500-line resolution at
affordable prices are almost here. Home-use
DVD players are already available for well
under $500. And even the somewhat unusual
(it will be called innovative if it succeeds)
rental/purchase DVIX concept could take off

Take a closer look at your
if the purchase price of DVDs doesn’t drop LCD s5e rVi Ce pa l’"t ner;
soon into the $20-and-below range.

The next generation of video is happening ' : = . i Assign
right now and it’s not HDTV. DVD is gain- gi i e responsibility
ing acceptance faster than VCRs did and j for ﬂat panel
faster than audio CD players did. Eighteen
months after their introduction, roughly _ 3 SRd reaair o
400,000 VCRs and 360,000 CD players had : . a specialist -

-

been sold. The comparable number for DVD : : Xyratex.
players is just over 1,000,000 units. And it’s ] ®. Reduce your
only been very recently that the movie indus- . 3 4 inventory pipeline

costs and repair

try has become serious about putting out the !
turn time while

program titles needed to make DVD sales

_ o you concentrate
really take.qff. ‘ ] g 1 o &, ¥ on product
The additional impetus of portable video ; N v development

entertainment, with as good a display as one
can afford, combined with the factor-of-two
resolution improvement over a VCR, is going
to make DVD the “next big thing” in con-
sumer electronics.

This is even good news for helping get
HDTV and DTV moving. Once the con-
sumers can see how good a 500-line picture
can be for anything up to 30-in.-diagonal
video displays, there will be the realization _ ‘ ‘
that the higher-resolution 700- and 1000-line Xyratex LCD repair services include:
formats are only needed for the larger wall-
hanging flat panels or for sophisticated projec-
tion systems. That will drive the acceptance
of the intermediate resolution and more
affordable products.

Have you purchased your DVD player yet?
If not, get out your credit card. Nineteen
ninety-nine is going to be the year of the
DVD. Your video entertainment center needs

The Xyratex advantage:

* Facilities in the US, Europe, and Southeast Asia provide global coverage
: 002 certification ensures technical excellence
* Financial strength guarantees long term partnerships

e In-warranty and post-warranty repair and refurbishrment

* End-of-life services

* Total warranty management - not only the complete warranty process but
repair of the entire product, such as a flat panel monitor or portable computer

Xyratex provides full repair capabilities, including service contracts, for
portable computers. Our overall component repair capabilities ensure low
cost and fast turn time.

one, and most certainly your laptop computer Xyratex combines its technical expertise with logistics and materials
needs one. management to be your flat panel display and notebook service partner.

Isn’t this display business great? There just
seems to be one new opportunity after Xyratex Warranty Services ... Supporting IT Solutions Worldwide
another. All these portable DVD players will
need a range of displays from low-priced In Europe phone + 44 (0) 1705486363 | the US phone + 1 800 737 3955

. fax + 44 (0) 1705 492228 or +1512 258 7530

modest-performance ones to really high-qual- _ S T e ta R peat
ity high-resolution ones. Even I, a most reluc- Online information www.xyratex.com

tant moviegoer with maybe three movies
attended in the past year, am thinking how
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Should you wish to suggest some alternate
program material for me to play on my new
DVD machine, you can reach me by e-mail at
silzars @ibm.net, by fax at 425/557-8983, by

phone at 425/557-8850, or send me your com-
pany’s promotional DVD to 22513 S.E. 47th
Place, Issaquah, WA 98029. H

300MHZz

Video Test Generator

Unigraf VTG-1300

High-performance Video Test Generator on a board

As the other Unigraf video test generators, VTG-1300 comes loaded
with features and backed by extensive software support

@ Pixel frequency up to 300 MHz

@® Fully programmable
® Fast bitmap patterns

® 255 colours, 16.7 million shades

® 2k x 2k x 8 VRAM
® DDC1 and DDC2 support

® Very fast software response

@ Full ATE support

patterns, 255 simulianeous colours and

VTG-1300 is the latest addition to the family of High-performance Video Test
Generators from Unigraf. The 300 MHz pixel frequency enables 1800 x 1440
display resolution at 85 Hz and above. Fast software response makes the VIG-1300
an ideal choice for ATE systems. It is full of features like DDC1/DDC2, fast bitmap

and Windows including drivers for Windows 95 & NT 4.0.

a powerful software support for both DOS

/}@ UNIGRAF

I8¢ 2001 CERTIFICAYED FIRM

UNIGRAF Qy, Ruukintie 18
FIN-02320 Espoo

Finland

Tel. +358 9 802 7641

Fax + 358 9 BO2 6699
http:/ fwwveunigral fi

editorial

continued from page 2

The surge in interest in witchcraft is not
only a redirection of talent, but also a disturb-

| ing indication that the culture of science and

technology is endangered by magical and
mystical thinking. (There isn’t any particular
hostility to science and technology. Witches
make enthusiastic use of the Internet and have
spells to fix recalcitrant computer mice and to
“free oneself from excessive computer
enchantment.”)

Witches and their “New Age” cousins of
various flavors are often happy to enjoy the
fruits of science and technology, but they
don’t share the world view that makes those
fruits possible. And, I'm afraid, this is true of
much of the American population today,
whether they count themselves witches or not.

Some analysts believe the current claims of
engineering shortages to be exaggerated at
best and deceitfully self-serving at worst. But

| if the shortage is not real today, it will surely

be real tomorrow. As science and technology
lose whatever glamour they still have, how are
we to attract the next generation of technolo-
gists? The “Wizard of Menlo Park™ will be
replaced by the “witch of Mill Valley.” I
hope she has a spell for a good blue phosphor.

- Ken Werner

We welcome your comments and sugges-
tions. You can reach me by e-mail at kwerner
@sid.org, by fax at 203/855-9769, or by phone
at 203/853-7069. The contents of upcoming
issues of /D are available on the ID page at the
SID Web site (http://www.sid.org).

SID '99

Symposium, Seminar,
and Exhibition

San Jose, California
San Jose Convention Center
May 16-21, 1999

See Us at SID ’99 Booth 622
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For excellent quality modules, very competitive prices and short lead time
you can depend on our LCD modules

Charater Module Size View Area  Character Dot Size
Fonts Size

Model No.

DV-0802 5x8 58.0x32.0x13.8 35.0x15.24 2.95x5.46  0.55x0.65
DV-1610 5x8 80.0x36.0x10.0 64.5x13.8 3.07x6.56  0.55x0.75
DV-1611 5x7 +cursor  122.0x33.0x10.0 99.0x13.0 4.84x8.06 0.92x1.10

Dv-1621 5x7 +cursor _ 122.0x44.0x10.0 99.0x24.0 4.84x8.06 0.92x1.10
DV-16230  5x8 85.0x29.5x10.0 62.5x16.1 2.78x4.89 0.55x0.50
DV-16236 5x8 85.5x36.0x10.0 62.2x17.9 2.95x5.55
DV-16244 5x8 84.0x44.0x10.0 62.2x17.9 2.95x5.55

DV-16252 5x8 80.0x36.0x10.0 62.5x16.1 2.78x4.

Dv-16257 5x8 5.0x32.6x10.0 62.2x17.9 2.95x5
DV-16400 5x8 7.0x60.0x10.0 61.4x25.0 2.95x4. 0.55x0.55

DV-20200 5x8 16.0x36.0x10.0 83.0x18.8 3.20x5. 0.60x0.65
DV-20210 5 x 7 +cursor 80.0x40.0x10.0 149.0x23.0  6.00x9.66 1.12x1.12

DV-20211  5x8 182.0x60.0x20.0 137.0x29.2  5.90x12.7

1.10x1.50 |

DV-20220 5x8 108.0x39.0x10.0  83.0x18.8 3.20x5.55  0.60x0.65
DV-20400 5x8 98.0x60.0x10.0 76.0x25.2

2.95x4.75 0.55x0.55 |

DV-20410  5x8 146.0x62.5x10.0 118.8x38.5  4.84x9.22 0.92x1.1

DV-24200 5x8 118.0x36.0x10.0  94.5x18.0

3.20x5.55 _ 0.60x0.65 |

DV-24210  5x8 208.0x40.0x10.0 178.0x23.0  6.00x9.66 1.12x1.12
Dv-40200 5x8 182.0x33.5x10.0 154.0x16.5  3.20x5.55  0.60x0.65
DV-40400 5x8 190.0x54.0x10.5

147.0x29.5  3.54x4.89 0.50x0.55 |

GRAPHIC DISPLAYS

# of dots Model No. Model Size

View Area Dot Size Built-in

128x16 DG-12816 82.0x20.1x6.8

70.1x15.2 0.45x0.50 SED1520

DG-12232 84.0x44.0x10.0

60.5x18.5 0.40x0.45 SED1520

DG-12232-01  65.1x27.1x5.3

60.5x18.5 0.40x0.45 SED1520

DG-12864 93.0x70.0x9.5

71.7x39.0 0.48x0.48 HD61202

DG-12864-01  82.0x65.0x10.8

53.0x33.5 0.35x0.42 HD61202

DG-12864-02  110.0x70.0x14.5

73.4x38.8 0.48x0.48

DG-12864-03  113.0x65.0x14.5

73.4x38.8 0.48x0.48

DG-12128 72.4x69.9x10.0

49.0x49.0 0.32x0.32

94.36x18.84 0.55x0.55

DG-16032 116.0x44.0x14.0
DG-16080 100.0x54.0x11.0

72.3x37.8 0.39x0.39

DG-16160 87.0x87.0x10.3

62.0x62.0 0.34x0.34

DG-24064 180.0x65.0x11.0

132.0x39.0  0.49x0.48 HD61830

DG-24064-01  180.0x65.0x10.8

132.0x39.0

DG-24064-02 80.0x65.0x10.0

32.0x39.0

DG-24128 44.0x104.0x12.5

14.0x64.0  0.40x0.40

DG-24128-01 70.0x104.0x14.0

32.0x76.0  0.47x0.47

DG-32240 67.1x109.0x10.0 122.0x92.0 0.33x0.33 HD66204

BACKLITE
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Mark Your Calendar Now!

Long Beach, California

Long Beach

Convention Center

May 14-19, 2000

the growing data display, presentation and
We are currently looking for experienced

can carch our vision as we introduce digital

rapid convergence of video, HDTV and
computer graphics technologes.

Design ]_*L;ngineers

Video / Data Display Products - Video DSP Design * Audio Products

Located in picturesque Yorba Linda, :
California, Inline, Inc. is a key provider for -
© Must be proficient in digital design, DSP
audiovisual system integration industries.
- ded microcontroller designs. Experience in
electronic hardware design engineers who -
- a plus. BSEE + 5 years experience in a
video processing, conversion and enhance-
ment products thar take advantage of the
exceptional opporrunities presented by the
* age including competitive salaries, medical
¢ /dental and 401K program.

Wanted:
Electronic Design Engineers

implementation and firmware for embed-
high resolution computer video processing
related field required.

We offer an excellent compensation pack-

[ For immediate consideration,
‘[ please send your resume and salary history via fax to (714) 921-4131 or
|_E-mail to: hree@inlineinc.com. Only resumes with salary history can be considered. J

TO FIND OUT MORE ABOUT INLINE AND OUR
PRODUCTS, CHECK OUT OUR WEB SITE AT: :

A 77
T Ve TP Vi
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SID Conference Calendatr|

Infernational Symposium, Seminar
& Exhibition (SID “99)

| JOIN US IN SAN JOSE TO SEE AND HEAR
| WHAT'S NEW IN DISPLAY TECHNOLOGY.
| - The Technical Program will consist of over 180 original
and invited papers with 60 more in a Poster Session, all
organized in six parallel tracks:
- AMLCDs and Display Manufacturing
- Applications and LC Technology
- CRTs and Emissive Displays
- Applied Vision, Human Factors, Display Measurement,
and Display Electronics
- Large-Area Displays and Display Systems
| - The Seminar Program will once again draw on
industry leaders for three days dedicated to short
|
|
\

courses, technology overviews, and display applications.
- Over 250 vendors will demonstrate the latest in displays,
components, and equipment.

- Evening Panel Discussions, an Exhibitor Reception,

a Conference Luncheon, and an evening Social

Event will complement the technical program.

GEE
BEE

9th International Disp

ay

Research Conference : m
(Euro Display "99) NOVEMBER 1 6
BERLIN, GERMANY oy :
SEPTEMBER 6-9, 1999 Fifth International

i . Conference on the Science

* An international conference on display

research and development aspects of: and T(i’ChT‘IOIOgy Of N 0 V E M B E R

— Display Fundamentals. Display Devices. ; 7

— Hard Copy & Storage. Input Systems. Dlsplﬂy PhOSPhO? ; 7th Color In'laging

— Integrated Devices and Applications SAN DIEGO, CALIFORNIA . .

~ Image and Signal Processin NOVEMBER 810, 1999 Conference: Color Science,

— Color Perception, Human Factors ' Enginee]‘ing Systems &
« An international conference on the future “ : 2
prospects of phosphors for: Applications
o SCOTTSDALE, ARIZONA

For additional information: — PL Devices — LC Backlights NOVEMBER 16-19, 1999

Dee Dumont * An international multidisciplinary forum

Society for Information Display for dialogue on:

31 East Julian Street — Creation and capture of Color Images

San Jose, CA 95112 —Color Image reproduction and

408,/977-1013, fax - 1531 interchange

www.sid.org — Co-sponsored with IS&T J

I S/ cc [962, a professional worldwide interdisciplinary society

committed to the advancement of information display.
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The SS220 Flat Panel Test System:
e Fully Automatic Off Axis Measurements

e Spectrometer Based - Luminance & Chromaticity Measurements

o Automatic Measurements to VESA, ISO 13406 &
TCO 95 Standards

e Complete Turnkey System

e Panel Drive Electronics

Measurements:

e Chromaticity vs. Viewing Angle
e Contrast vs. Viewing Angle

e Luminance & Color Uniformity
e Spectral Plots

The $5220 is the easiest and quickest way to test your flat panels!
The system is portable and compact, fitting easily into your test
area. No integration or mechanical fixturing is required. A simple
click of the mouse and your test suite is on its way to completion,

providing accurate display measurements AUTOMATICALLY!

l vicrovision

e Contrast Ratio Plots
e Back Light Characterization
e Reflectance (BRDF)

550 High St., Auburn, CA 95603
Tel: (530) 888-8344 Fax: (530) 888-8349
Email: sales@microvsn.com

Visit our Website at:
www.microvsn.com

£ AND PERFECTION...
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The V.1

#gdel 875A —
v gives you §v.. ¢

the picture!

T ——

- Programmed as you need from your p.c. using the
V.1. Image Master library.

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

» Monochrome and RGB color video.

- External synchronizing pulses.
- Small, light, portable.

2155 Bellbrook Avenue « Xenia, OH 45385-4043

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

- = E-mail: sales @videoinstruments.com

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

Vineo InstRuments

Increase EMIIRFI
Protection with
DURALAN II |

High Performance Windows,

Lenses and Filters
Laminated Within the Filter
Various Conductors Available |
Abrasion Resistant Surface |
Anti-Glare Finishes

Various Transparent Colors

Contrast Enhancement

GRAPHICS AND ELECTRONICS

For additional information call 609/825-8900,
FAX: 609/825-8969, or visit our Web site at:
www.silver-cloud.com
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sustaining members

Acer Display Technology
Ad-Vance Magnetics, Inc.
American Panel Corp.
Applied Concepts, Inc.
Arconium

Artesyn Solutions, Inc.

ATI Technologies

autronic - Melchers GmbH
BPS

Brewer Science, Inc.
Brimar Ltd.

Canon, Inc.

CELCO

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

Display Inspection Systems
Display Laboratories
DisplaySearch

Displaytech, Inc.

DNP Denmark

Dolch Computer Systems

Earth Computer Technologies
ELDEC Corp.

Electronic Designs, Inc.
Electro-Plasma, Inc.

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

FED Corp.

F-P Electronics

Futaba Corp. R&D Center
General Vacuum, Inc.

Hewlett-Packard Co.

Hitachi, Ltd.

Hoya Corporation USA

IBM

Imaging & Sensing Technology
Incom, Inc.

Industrial Electronic Engineers, Inc.
Infinite Graphics, Inc.

Infodex, Inc.

Instrument Systems

Interface Products, Inc.
Interserv Corp.

Interstate Electronics Corp.

ISE Electronics Corp.

Kent Display Systems

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

Micron Display Technology, Inc.
Microvision Corp.

Mitsubishi Electric Corp.
Mitsubishi Electronics America
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Motorola FPD Division

NEC Corp.
Nippon Seiki Co., Ltd.

OIS Optical Imaging Systems, Inc.

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

Philips Flat Display Systems
Phosphor Technology Ltd.
Photon Dynamics

Photo Research

Pilkington Micronics Ltd.
Pix Electronics, Inc.

Planar America

Planar Standish, Inc.
Plasmaco, Inc.

Polar Vision, Inc.
Polytronix, Inc.

Q.C. Optics, Inc.

Quantum Data Inc.

Retinal Displays, Inc.

RF Power Products

ROLIC Research Litd.

Sammoff Corp.

Schott Corp.

Semiconductor Systems, Inc.

Sharp Corp. - Japan

SI Diamond Technology, Inc.

Sony Corp. Research Center

Stanford Resources, Inc.

Supertex, Inc.

Symbol Technologies, Inc.

Syntronic Instruments, Inc.

Tamarack Scientific

TDK Corp.

TEAM Systems

Techneglas, Inc.

Teledyne Lighting & Display

Terapixel, Inc.

Thomas Electronics, Inc.

Three-Five Systems, Inc.

Toshiba America Electronic Corp.

Ultra Electronics Command &
Control Systems

ULVAC Technologies, Inc.

Unipac Optoelectronics Corp.

Universal Display Corp.

Ushio America, Inc.

Viratec Thin Films Inc.

Vishay-Dale Electronics, Inc.

Westaim Advanced Display
Technology

Westar Corp.

WINTEK Corp.

WinTron Technologies

XCITEK, Inc.

XMR, Inc.

Ad-Vance Magnetics...
Balzers Thin Films.. i
BOC Coating Technology.........ccouniad 6
CELCO (Constantine Engineering
Laboratories Company)..
Cuber TONCH.. ..oy
Display International...
ELDEC Corp
Ergotron ....
Inline
Klein Instruments
Hoffman Engineerin
H. L. Funk Consulting.
Microvision.......
NEC Technologi
Optrex AMErica........ccocvencescesenenaenen.C.

Physical Optics Corp..

Polar Vision..
Quantum Dat
Sencore
Silver Cloud Manufacturing.....
Society for Information Display

Solomon Technology ....
Syntronic Instruments ...
Team Systems
Three-Five Systems....
Topcon America Corp....
UDT Instruments.
Unigraf ..
Video Instruments
Westar Corp.

Business and Editorial Offices
Palisades Institute for Research

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

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




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

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

Tempe = 6

See Us at SID *99 Booth 343

Get Active

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

Is the information content of your design increasing? Is your
instrumentation or appliance design in need of a facelift? Does
your point of sale terminal need an enhanced capability to
make a more user-friendly product? - - with
LCaD™ displays from Three-Five
information or to learn more aﬂfm ¢
solutions can revolutionize your produl
please contact us. 1




70 Constantine Drlve ¢ Mahwah, NJ 07430

A

As CELCO celebrates their 48th 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 to be on the leading edge of the
newest technology 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 Charfer 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. Constanine, Sr.,

is a SID Fellow honored by the Society “for his widely

recognized and significant confribution to the advance-

ment of the display field.”

Contact CELCO Yoke Design Engineers
with your exact display requirements

fFaguy sagh

S W i

Computer-wound, pafented
design for high resolution medical monfiors

CELCO Yoke
for Naval
Shipboard Display

| Left: Commerical
1 Head-Up
X . Display Yoke
1 Top; Fl|gh? Mgt.
Displny"YOKe

Botom: F-18 Map -
Display Yoke

CELCO HMA400
Deflection Yokes for ¢
Helmel-Mounfed,
Miniature and Virtual.
‘Realify Displays

Tel: 201 ~327 1 123 ‘ :-FGX' -201 -327-7047




