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With over 25 standard models, and the 

option to customize, TDK offers a complete 

range of DC/AC inverters, readily available 

from stocking distributors throughout North 

America. To maintain these inventories, five 

TDK factories are dedicated to producing a 

total of more than one million DC/AC invert­

ers per month. 

Developed with the same quality and inge­

nuity that's come to be associated with our 

line of tapes and rewritable CDs, our DC/AC 

inverters, too, are making a powerful name 

for themselves. Fact is, they come highly rec­

ommended by top display manufacturers. 

Choose from encapsulated or non-encap-

TDK Offers 
a Complete 
Inventory of 

Every Standard 
DC to AC 
Inverter. 

sulated, PC mounts or connectors, dimming 

or non-dimming, models in 2 through 20 

watt ranges with 1 to 4 lamps standard (8 or 

more available). You'll find TDK DC/AC 

inverters have some of the highest efficiency 

ratings in the industry. And, we're currently 

developing an inverter designed to operate 

more efficiently than any other in its class. 

Call for a sample or to consult with an 

engineer about your application. 

Ask about our cross-reference guide. It 

indicates which TDK inverter is specifically 

compatible with your application. Also 

available, our Technical Applications Note to 

assist you with your designs. 

TDK TDK CORPORATION OF M1ERICA 
1600 Feehanville Dr., Mt. Prospect, IL 60056 (847) 390-4478 

® Fax (847) 390-4498 website: www.tdk.com e-mail: power@tdktca.com 

QS 9000 ISO 9001 
CERTIFIED CERTIFIED 

See Us at SID '98 Booth 221 Circle no. I 
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CO VER: From May 17 to 22, rhe huge Anaheim Convemion 
Cemer will/rouse rlre largesr SID Symposium and 

Exlribirion ever Ire/d. 

CREDIT: Anaheim- Orange County Visitor 
and Convention Bureau 

For more on what's coming inlnformarion Display, and for 
otlter news on information-display technology, check the 
SID Web site on tlte World Wide Web: http://www.sid.org. 

Next Month in 
Information Display 

SID '98 Show Issue 
Products on Display 
FPD interfacing 
Display Works review 

Special Section: PALC displays 
How P ALC displays work 

• The future of P ALC displays 
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In Assessing Display Technology, Culture 
Counts 

As technologists, most of us are inclined to see the 
importance of a particular technical development as 
absolute. It is innovative, or it isn 't. It inspires sig­
nificant new products, or it doesn ' t. It has significant 
social impact, or . . . ah, there's the rub. A technolog­
ical development that produces significant social 
impact - or, in fact, significant new products ~ in one 

culture may not produce them in another. 
Just this point carne up in an intercontinental electronic discussion among 

some members of the display community. They were discussing the importance 
of several technical display developments, and found themselves in agreement 
concerning all of the developments except one. Concerning that one develop­
ment, there was a clear division of opinion. Most of the Asians in the group 
thought this technology was highly significant, while most of the North Ameri­
cans and Europeans liked the technology but just didn't fmd it very significant. 

So what is this technology whose significance struck people from different 
cultures so differently? It is the full-color light-emitting-diode (LED) video-rate 
display system for outdoor and indoor applications. The reason for the cultural 
difference is clear to anyone who has visited major cities in Japan (and other 
Asian countries). Outdoor LED signs are a major fix ture of the Asian cityscape, 
which is simply not so in North America and Europe. 

Therefore, the transition to very large, full-color, higher-resolution LED dis­
plays - which has been spearheaded by the Akarni Electric Company, Ltd., of 
Hyogo, Japan - has had a significant impact in Japan and will have a significant 
impact in other Asian countries, but its impact in Western nations is, at least for 
the time being, slight. 

In a recent visit to Nagoya, I saw for myself how striking these displays are. 
A huge billboard-sized video display - sometimes silent and sometimes with 
sound levels that are equally huge - showing high-quality video images visible 
at extended distances can be a very effective (and sometimes distracting) adver­
tising and information medium. 

continued on page 38 
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Powerful Video Generators. 
The Smart Choices. 

Standalone Units from 82950 
If you want a very flexible Video 
Generator, tbe Astro VG-823 is a 
high performance, lightweight and 
compact unit that offers tbe capability 
to test any high resolution display 
system up to 1600x1280 at high 
re&·esh rates. 

With a RB-649 controller it's a 
bench top video generator. With the 
RB-614C Remote Box it's perfect for 
the manufacturing area and it can 
easily be programmed and operated 
from a PC via RS-232C-that's true 
multi functionality. 

DIGITAL 

If you service, repair, evaluate or 
engineer modern Flat Panel Devices, 
the Astro VG-826 is the Digital 
Generator for you. 

It's small and light enough to fit in 
your briefcase, yet has the perfonnance 
to drive any single or multiplexed 
Flat Panel Device with a resolution of 
24 bits per pixel up to a multiplexed 
frequency of 120.MHz. 

It can be programmed and oper­
ated from a PC or with the RB-646 
"Remote" frontpanel or operated 
only with the RB-614C Controller. 

PC-BASED 

PC-Based Units from 82500 
This is the best PC-Based Video 
Generator if you work with Display 
Systems up to a 1600xl280 resolu­
tion. Its "DDC" capability is an 
increasing!)' important asset in service 
& manufacturing applications. 

The U1\1J:-VG-D250pc allows 
VESA-D.P.M.S. testing and the abil ity 
to import preset data files from other 
sources as "test patterns". 

The user interface is DOS- and 
vVindows 3.1 and very easy to operate. 

Call 1·800·338·1981 Visit www. team-systems.com __________________________________________ ,_,._.~!! 
TEAJ\11 Systems, lnc. 2934 Corvin Drive, Santa Clara, Cailifonia 95051 "Test And Measurement Technology" 
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The Software Wars ... 

by Aris Silzars 

Lately, as had become almost his daily habit, and in 
spite of self-promised better intentions, Softwrengim 
found himself once again ensconced on a park bench 
facing Lake Washington. Although he had a top­
floor condo nearby with a nearly identical view, the 
small beach-front city park had become like a second 

home to him. Mostly he just sat there and pondered. If the occasional passerby 
noticed him at all , they would most like ly think tha t he was simply enjoying the 
view of the city skyline across the lake with the Olympic mounta ins beyond. Or 
maybe they would think that he came to this q uiet spot to meditate. His bushy 
beard and receding hairline with the opposing bald spot would fit that image 
pretty well. After all, workday mid-afte rnoons, in the typically cool and cloudy 
climate of the Not1hwest's early spring wasn ' t the time to find too many other 
folks sitting on park benches. 

By now, Softwrenginr was able to reconstmct every detail of the not-too-dis­
tant city skyline f rom memory. Fortunate ly, that was not the case for the water 
and the clouds, which each day played out their ever-changing shapes and pat­
te rns. These and the birds, the ducks, the geese, and the sea gulls. He could 
watch them for hours on end - and did. Sometimes he even brought sta le bread 
to make sure that they would be there for him. 

But a lways he thought. He thought and he pondered. Mostly he thought 
about the past. And he thought about all the changes that had occurred in his 
life. And occasionally, if a sympathetic soul would come by, he would make 
sure he shared his thoughts with them. Whether they listened or not didn' t mat­
ter all that much. The words would simply begin to fom1 and tumble out from 
behind his beard-covered li ps. 

•" .. . You' re probably too young to remember. .. You know, back during that 
time at the ttun of the century - the millennium. That was really something . .. 
Those were the really great times . . . " 

Then there would be a long pause and Softwrenginr would knowingly gaze off 
across the lake at that distant sJ...-yline. 

"Of course, that was a ll before the time of the Software Wars ... That time 
before it a ll fell apart. It sure was great fun whi le it lasted though .. . It just 
seemed that there was no way it could come to an end or that we could lose. We 
dominated everything. Would you believe that we were so powerful that we 
could te ll people what they had to buy and we could make people buy our prod­
ucts even if they didn ' t want them or they weren ' t the best ones?" 

And then Softwrenginr would stop for another long pause and glance over to 
see if the listener was showing the expected interest. 

"All the powerful people in the world came to pay homage to us. Everyone 
assumed that we had such power, that we knew all the future trends, and would 
be the creators of whatever was to come. And if we somehow missed an oppor­
twu ty, we would s imply assinulate or acqui re it. We had so much going for us. 
There wasn ' t anything in the world we weren ' t going after. We were uns top­
pable. We were into te levision, banking, news papers, travel, magazines, toys -
you name it. We were doing it a ll. 

"And for a while it a ll seemed to be going so great. We had the teclmology. 

cominued on page 32 
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Europe: Filling the Gaps 

by E rnst Lueder 

Emope's display activiti.es are largely centered 
around its industrial capabilities and the pert inent 
financial support by the Europeru1 Community (EC) 
for research and development. There are four major 
areas in which most of the efforts are concentrated: 
active-matrix LCDs with a consortium of eight com­

prulies led by Philips, The Netherlands; large plasma-display panels investigated 
by Thomson Tube Electroniques, Frru1ce, together with three other companies; 
color electroluminescent displays under the leadership of Planar, Finlru1d, sup­
ported by six more institutions; FED color displays with PixTech SA, France, 
and five partners; ru1d, fmally, three smaller endeavors on reflective displays. 

The AMLCD project was recently completed. The outcome includes printing 
techniques for color filters, non-metallic black matrices, improved ITO, an 
AMLCD projector, poly-Si integrated drivers, and advanced optical materials 
such as PDLCs. Fmther, an electron-beam substrate prober for LCDs based on 
the voltage-contrast method in a REM was successfully completed by Etec EBT, 
Mmlich, Gennany, and will be available on the market. 

The reseru·ch for large plasma displays is aiming for 40-in.-diagonal panels, 3 
in. tllick, and with 1280 x 1024 x 3 color pixels. Industrial process control 
could be a suitable application. 

Planar is already on tl1e market with an attractive range of EL displays. Forth­
cmning color EL panels supported by the EC are based on broadband white-enlit­
ting phosphors from which filters extract the various colors. The objective is to 
build a 10.4-in. VGA panel. Major applications are in the field of transportation. 

PixTech's products are based on research performed at the LETI laboratory, 
which is supported by the French Govemment. The consortiwn around PixTech 
pmsues the goal of demonstrating a 5.2-in. 150-cd/ni full-color FED with phos­
phors exhlbiting a lwrunescence efficiency of at least 3 lrn/W in the wllite and a 
12-in. color XGA display. Multimedia displays are among the potential uses. 

Reflective displays are being investigated by the University of Stuttgart, Ger­
many, and partners, particularly reflective FLCDs on plastic substrates for appli­
cations such as smart cards, pagers, and PDAs. Bistable nematic LCDs are 
being developed by the University of Paris-Sud, Orsay, France, and partners, 
primarily for the same applications. Finally, a reflective light valve on a 
monocrystalline-Si wafer that contains active-matrix addressing is the focal 
point of a group centered around BARCO, Belgium. 

Le Club Visu, France, has proposed setting up a European Center of Excel­
lence for displays. The idea is supported by three European SID chapters, 
namely the chapters in the U.K. and Irelru1d, in France, and in Mid-Europe. The 
task of tllis center would not be the fabrication of displays but the dissemination 
of information on displays, including guidance for the selection of the appropri­
ate display technology and its implementation, the orgrulization of seminars, 
summer schools, and training sessions, and the establishn1ent of a CD-ROM 
with a directory of the profession, as well as an archive of presently available 
printed information. The CD-ROM is intended to also provide a large audience­
oriented presentation on the fundamentals of displays, as well as teacher/stu­
dent-oriented material on all presently discussed display panels. 

COiltinued on page 38 
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NeoVac offers a complete 
line of standard and custom 
vacuum roll coated products. 
With over 50 years of com­
bined vacuum roll coating 
experience, NeoVac is setting 
the standards by which all 
others will be measured. 

C Complete line of 
metals, metal oxides, 
& multi layer coatings 

C Indium Tin Oxide 
C Custom Coating 

Services 
C Joint Develoment 

Projects 

When you need a partner 
that you can count on, 

call NeoVac! 
707-576-7496 

~ 
980-B Airway Court 

Santa Rosa , CA 95403 
Fax 707-576-7286 

Web Site: www.neovac.com m•• 
See Us at SID '98 Booth 142 
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Flat Panel Display Perfonnance Measurement Systems 
•!• Luminance •!• Chrominance 

./ Tests displays up to 47" automatically 

./ Executes VESA basic and extended tests 

./ Uses Minolta, Topcon, and PR instruments 

./ Stimulates any monitor, module, or cell assembly 

./ Sizes and configurations for every application 

•!• Viewing angle 

Westar is a leading international supplier of flat panel test and inte ace so lutions 
to the aerospace, computer, and FPD product industri es. Contact us in th e US at 
(314)298-8748, ext.274 or visit our website at www.westar.com/esg. 

offers you exclusive design 
features that provide the high 
quality and throughput you 
need for production or rework 
operations. 

Toddco bonders are easily 
configured for solder, heat seal 
or ACF bonding applications. 

If your product utilizes LCD 
displays, flex circuits, edge/ 
surfuce motmt connectors or 
conductive adhesives. you need 
to know about Toddco General. 

We offer more models to 
choose from, automation options 
and over 15 years of bonder 
manufacturing experience. 

Toddco bonders are in use 
around the world in the manu­
facntre of ceU phones, pagers, 
medical instruments, avionics, 
automotive assemblie , and many 
other products. 

CaU us today and find out how 
we contribute to our customers' 
success worldwide. 

Trademarks are prope rty of their respective owners. 
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• Superior thermal uniformity 
• Superior planarity (flamcss) 
• No vohage/current on part:</traces 
• Long/custom 'hal"" 

0 Closed Loop T~re 
& Force Control 

• Pn:ci"' r<peatahiliry 
• Reduce p~ variarion 

0 VIdeo & VIsion Options' 
• Video for manual alignment 
• Aurom."e<l alignmem option 
• Option for automated display 

testing after bond cycle 

0 Graphical User Interface· 
• Simplifies r= development 
• Ea.y to learn, C35)' to usc 

0 Process Development Tools 
• Characterizes the bond surface 
• Record data for n:port:</hiswry 

0 High Throughput 
• Bond 2 or 3 positions ar once 
• Simulmneous load & bond 
• Automate<l nux applicator 
• Independent profiles per thermode 

"-f..--=-- "'1 0 Customized Fixtures 
• Optimiu efficiency & quality 
• Vacuum fiXmn:s 

0 Real-Time Data Acquisition 
• View & plm real-time values 
• Report & quality assurance data 

0 Security 
• Elimina1e unaurhorized access 
• Control profile & sequence revisions 

~ Select ion & Service 



KENT ChLcu· No PoWER DISPlAYS 
EAsiEST TO READ RmEcriVE TECHNOLOGY 

Compared to conventional LCD technologies, KENT Displays' 
ChLCD (Cholesteric Liquid Ct)'Stal Display) technology offers 
better reflectivity, a 36o degree viewing cone and exceptional 
daylight contrast, even in direct sunlight- all without 
backlighting. 

BREAK THE BATIERY-DRAIN BARRIER 

Since ChLCD reflective and transparent textures are both 
stable states, an image can be displayed indefinitely without 
consuming battery energy - for seconds, hours, weeks, 
months or even years. 

STANDAIID OR CusToM DISPlAYS AvAILABLE 

Standard ChLCD displa)'S and modules are available in sizes 
and colors to meet your needs. Have a special application? 
KENT Displays offers ChLCD displays and modules custom 
designed to your requirements. 

AsK FOR THE FACI'S 
To learn more about this technology that enables you to do 
more, ask for more infom1ation today. 

Circle no. 7 

71JiS contrast ratio 
polar representation 
illustrates KENT's 360 
degree viewing cone. 

1997** 
Proclud of flte 
Year Award 

LECTRONIC 
PRODUCTS MAGAZINE 

A MA NN ING VENT U RE S B US I NESS UN IT 

Kent Displays, Inc. • 343 Portage Boulevard • Kent, OH 44240 • Phone: 330.673.8784 • F;Lx: 330.673.4408 
Internet: http://IV\Iw.kentdisplays.com • E-mail: salcs@kentdisplays.com 

See Us at SID '98 Booth 530 

1/8 VGA "No Power" 
Display Modules 

KENT 1/8 VGA display modules 
feature ChLCD technology for no 
power consumption except for image 
generation, high contrast and a wide 
viewing angle. They are available with 
a standard resolution of 100 dpi and an 
active viewing area of 40.6 mm X 61.0 
mm (1.60 in. X 2.40 in). They're ideal 
for applications such as portable 
communications, data collection, 
global positioning systems and more 
to maximize battery life. 

KENT Displays, Inc. , 330-673-8784 
E-mail: sales@kentdisplays.com 
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INFOSIGN™ Electronic 
Sign Modules 

. . 

. ! 
These innovative displays enable 
messages to be quickly and easily 
changed from a remote personal 
computer. They are ideal for point­
of-sale displays and kiosks, lobby 
marquees and signs, public forum 
voting annunciators, flight/transit 
infonnation displays and more. 
Infosign display modules feature 
ChLCD technology for high contrast 
and a wide viewing angle. They are 
available with a standard resolution of 
20 dpi and an active viewing area of 
305 mm X 31 mm ( 12 in. X 1.5 in). 

KENT Displays, Inc., 330-673-8784 
E-mail: sales@kentdisplays.com 
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Finish the job! You've protected your reticles from ESD and particles in the 

photoli thography area. l-low about reducing wafer contamination in diffusion 

areas and wet benches? Ionizing only a few areas of the fab leaves the rest of 

your process exposed to static charge-related problems. An ESD event can happen 

anywhere, causing equipment lock-up and product damage. 

The more areas you ionize, the better-protected you'll be. 

With the threat of equipment downtime and device failures, your potential for 

static charge-related loss is far greater than the cost of a complete, fab-wide ion­

ization plan. Ionizing your entire facility will provide incremental productivity 

gains with greater throughput, yield and profits. 

Don't leave your process exposed! Call 1-800-367-2452, 

510-548-3640 or visit us on the web at www.ion.com. 

See Us at SID '98 Booth 710 Circle no.lO 

SYSTEMS 



Intense 
All this color in an LCD? Absolutely. The patented LCiD •u, 

Liquid Crystal Intense Display, uses a proprietary dot matrix 

liquid crystal display design to give you every advantage of an 

LED, and more. 

LCi D '" gives you a solution for applications that require 

features of both LCD and LED technologies. LCiD '" offers the 

reduced power requirements and cost efficiencies of an LCD, 

while it simulates the high intensity and emissivity of a 

t yp i cal LED. Plus, you get the added advantage of 

readability in direct sunlight, higher information content than 

typical LEOs, and the ability to produce displays in virtually 

any co lor. 

When it comes to extreme color in a cost-effective, low 

power package, the most intense so lution is LC iD '". 

As a designer and manufacturer of custom displays and 

display systems for the world's premier electronic OEMs, 

Three-Five Systems is known for its innovative solutions to 

tough display challenges. To learn mo re about how Three- Five 

Systems' custom display solutions can revolutionize your 

products and your business, please contact us. 

THREE-FIVE SYSTEMS, INC.™ 

Three-Five Systems, Inc. 
Tempe • 602-389-8600 Fax: 602-389-8801 

Three-Five Systems Ltd. 
Europe • 44-1793-549100 Fax: 44-1793-549135 

See Us at SID '98 Booth 150 
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We Display Excellence 

Three-Five Systems, Inc. 
www.threefive.com email: Display@threefive.com 



With the SS200 family, 

you can precisely, 

automatically, and 

completely measure 

display performance­

and that includes 

nat panels. 

Complete turnkey 
system \\~th computer, 
6-axis positioner, 
monitor, software, and 
SS200 camera system. 
Automatically perrorms 
spatial and luminance 
measurements. 

You can easily field upgrade 
to ll1e more powerrul SS210 
package, which pro\<ides all 
SS200 runctions, plus an 
integrated spectrometer ror 
spectral analysis and color 
measm·ements. Incl udes 
response lime measure­
ment capability. 

For nat panel testing, a field upgrade to 
U1e SS220 is easy. The SS220 prO\<ides 
spectrometer-based off-axis measurement, 
color analysis, color shift and luminance 
testing. Coupled 11~111 U1e SS2 1 0, this is U1e 
most comprehensive te I system ever 
offered- at a rraction or the cost or 
individual test instruments. All tests are 
perrormed at 1IST-traccable accmacy. 

See Us at SID '98 Booth 320 
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If you checked all of the 
above and would like more information, 
call Microvision at (800) 951-5188. 

IMICROVISION 
I Detlica.ted to the Needs of the Display lndustt')' 

550 High St., Suite 108/ Auburn, CA 95603 
Tel: (530) 888-8344 / Fax: (530) 888-8349 
Toll Free: I (800) 931 -3 188 
Email: microvsn.com 
Web site: http://www.microvsn.com 

International Rep : 
Japan - ARGO CORP., 06 339 3366 
Taiwan - SUI'ERLINK TECH., 02 705 7090 
Korea - ll & I' INT'L, 02 546 1457 



Marketing Rugged Displays: 
Opportunities and Options 

Originally limited to military customers, the vibrant 
market for rugged FPDs now represents the next 
great opportunity for the global display industry. 

by Roger Ellis 

THE FLAT-PANEL-DISPLAY (FPD) market has 
two segments. Both are application-driven to 
the extent that their end users drive all perfor­
mance issues. One segment centers on high­
volume, relatively low-performance, 
extremely price-sensitive consumer-driven 
applications such as portable computers. The 
other segment is smaller and addresses the 
needs of high-performance end users (Fig. 1). 
Historically, military requirements have 
driven this high-perfom1ance segment, but 
that is beginning to change. An exciting, 
energetic rugged-display industry is in the 
process of emerging. 

The various possibilities for rugged FPDs 
are generating new opportunities. To identify 
those opportunities, managers must learn the 
reasons why customers purchase new technol­
ogy. In fact, the reasons vary, but the simple 
model we are about to present can serve as a 
valuable aid in understanding the market 
forces inherent in the use of new technology. 
Although any assessment of a market situation 
is static, a snapshot in time of an extremely 
dynamic phenomenon, the model can help a 
company understand its position in a swiftly 
changing market. 

This article will review some basic market­
ing concepts and then discuss the increasingly 
diverse opportuniti t>.<; for rugged displays. 
Our analysis will provide insights into who 
will be the eventual winners and losers in the 
rugged-FPD market. 

Technology-Adoption Process 
The high-teclmology landscape is littered with 
companies that focused on teclmology devel­
opment while neglecting market-development 
activities. Successful implementation of new 
technologies requires an tmderstanding of 

Roger Ellis is Display Products Manager 
at Kony Electronics, 901 Dexter Ave., N., 
Seattle, WA 98109; telephone 206(281-1300 
ext. 382;Jax 206/273-4126; e-mail: 
rellis@kony.com. 

AlliedSignal 

Fig. 1: The U.S. Air Force's C-141 aircraft uses ruggedjlat-panel-display teclmologyfor its 
color AMLCDs. 
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Differentiation/Focus 

Innovators 
Early 

Adopters 
Early 

Majority 

I 
I 

Time 

Late 
Majority 

Low Price 

Laggards 

Fig. 2: A valuable model kno1vn as the "technology-adoption process" presents the total mar­
ket over time as the area under the curve. Five key segments are identified, and the generic 
strategy pursued by each segment is indicated across the top of the diagram. 

how- or if- markets wi ll accept them. 
Lessons leamed from the experiences of Sili­
con Valley start-up companies indicate that 
successful developmem and implememation 
of a new display technology require leader­
ship in both technology and business. 

factor. In the final stages of the adoption pro­
cess, price is the sole purchasing factor as the 
product becomes a commodity. 

As wt: shall see, knowledge of the buying 
habits of each segment and the ability to mar­
ket new products to these segments are critical 
for a new display technology's success. Table 
1 presents some of each segment's character­
istics. We will use the teclmology-adoption 
concept to analyze both the opportunities and 
options for rugged displays. 

Rugged-FPD Opportunities 
There are almost as many definitions of 
rugged displays as there are people working 
on them. We will define them through the 
following statement: A rugged display must 
provide usable visual information while oper­
ating under widely varying environmental 
conditions. 

Color performance, viewing cone (viewing 
angle), brightness, contrast, and dimmability 
determine the usability of visual information. 
Widely varying environmental conditions 
include temperature, daylight viewing, and 
mechanical insults such as being shaken, 
dropped, or kicked. 

The initial users of rugged FPDs were the 
U.S. Army and Air Force, which filled the 
role of innovator. Working through the 
Defense Advanced Research Projects Agency 
(DARPA), they drove the development of 
FPDs that promised to meet their strict operat­
ing-performance requirements. These impor­
tant users were so far ahead of the curve that 
they funded formation or expansion of the 
companies that would become the Early 
Adopters of their PPDs. Table 2 summarizes 
the technology-adoption process applied to 
rugged-FPD markets. 

The market-fonnation process for rugged 
FPDs is now in the Early Majority phase. The 

I 
Holy Grail for rugged FPDs is the extremely 
large and price-sensitive automotive market. 
In the technology-adoption-process model, 

A useful tool for the development and char­
acterization of an emerging market - or tech­
nology - has evolved from the analysis of 
thousands of high-technology start-up compa­
nies. Referred to as the "teclmology-adoption 
process," this model presents the total market 
over time, and identifies five key segments 
(Fig. 2). 

The first three of these key segments - the 
Innovators, Early Adopters, and Early 
Majority - tend to follow strategies centered 
on product differentiation or market focus. 
Their primary interest in new technology is 
based on the need to use it to add new prod­
uct fea tures or improve their market focus. 

Table 1: Technology-Adoption-Process Segments 

The remaining segments - the Late 
Majority and Laggards - tend to fo llow 
strategies concentrating on offering the low­
est-priced product. Thei r primary interest is 
in a technology's ability to reduce cost and 
price. 

This market-segmentation idea is simple in 
principle, but its implementation can be chal­
lenging. In the early stages of market forma­
tion, it is a technology's ability to support new 
product features that drives the purchasing 
decision. As the market matures, price 
becomes an increasingly important decision 

Segment 

llmovators 

Early Adopters 

Early Majority 

Late Majority 

Laggards 

Approximate Size 
(% of idealized total market) 

2.5% 

13.5% 

34% 

47.5 % 

2.5% 

Key C haracteristics 

Demand latest teclmology ASAP. 
Drivers of innovation. 

Visionaries. 
Challenge is to develop products and leave the 
segment before high-volume manufacturing 
becomes an issue. 

Driven to optimize efficiency in design or 
manufacturing. 
Ride the market through rapid rise, then move 
to new solution. 

Demand lowest-cost solution. 
Use any technology that reduces cost and price. 

Afraid of technology. 
Wait for perfection. 
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display-system marketing 

Quest for Custom-Made Rugged LCDs Fails 
There are only a handful of companies custom-building AMLCD panels for military, avion­
ics, and industrial applications: Litton Display Systems Canada, Etobicoke, Ontario, 
Canada; OIS Optical Imaging Systems, Inc., Northville, Michigan; Honeywell's Defense 
Avionics Systems Division, Albuquerque, New Mexico (which packages 4 x 4 glass from 
OIS for the F- 16); dpiX (whose panels are packaged by Planar Advance, Beaverton, Ore­
gon); Thomson-Leo; Moirans, France; Image Quest Technologies, Fremont, California; and 
perhaps a few others. Now, ln1age Quest is leaving the field, although just how it is leaving 
was not entirely clear as we went to press. 

Image Quest was established in 1992 as a joint venture between Hyundai and a group of 
experienced display people headed by Scott Holmberg, who had previous ly founded 
Alphasi l. The idea was to establish a pilot-production line in Fremont on which FPD tech­
nology would be developed and transferred to Hyundai for high-volume applications. Then 
Image Quest would use the installed equipment to manufacture custom displays for the mili­
tary and 
avionics markets. 

A facility was established with 9000 ft. 2 of Class 10/100 cleanrooms and $13 million 
worth of manufacturing equipment, and the company began delivering 4 x 4-in. and 6 x 8-in. 
product to military contractors in 1996. Shortly before that, Dan Syroid, Image Quest's VP 
of Product Development, told lD the company anticipated capturing 33% of the 
military/avionics AMLCD market. 

But, according to knowledgeable sources outside the company, Image Quest never got 
over its yield problems. Even had they learned to build displays to MIL-SPEC at high yield, 
"10,000 displays a year [which was the capacity of the Image Quest facility] doesn't pay the 
bills." By November 1997, Hyundai- which was sti ll the company's main source of fund­
ing - had given Image Quest 60 days to close down the operation, said one of the sources. 

According to David Lieberman, Displays Editor for EE Times, a Hyundai corporate 
spokesman told him that Image Quest had served its purpose in developing the AMLCD 
technology and teaching HyLmdai how to use it. 

Another industry source told /D that Image Quest was out of business. Still another 
source said that the company was trying to reconstitute itself as a ruggedizer of standard 
glass. Phone calls from ID in early January were picked up by an answering machine but 
not returned. 

this would represent a Late Majority segment ; 
there is presently no flat-panel technology that 
can serve this market. But some technologies 
are closer than others. 

Rugged-FPD Options 

- KIW 

Customized FPDs (AMLCDs and 
AMELs). 
Ruggedized commercial active-matrix 
LCDs (AMLCDs). 
New flat-panel technologies. 

Each of these approaches caters to a different 
segment of the adoption process. Recogniz-

ing and exploiting this principle ensures suc­
cessful market acceptance of rugged FPDs. 

By way of example, let's apply the model 
to a leading FPD technology suitable for 
rugged applications: AMLCDs. AMLCDs 
present an interesting situation. Originally, 
the only AMLCDs suitable for rugged appli­
cations were specifically designed and manu­
factured for that purpose by companies like 
OIS (Optical Imaging Systems) and Litton. 
However, because of cost and availability, 
companies are now ruggedizing low-cost 
commercial AMLCDs. Leaders in this new 
market include Rockwell Collins, EDI, and 
ADC. Let's look at this phenomenon within 
the context of the technology-adoption 
process. 

Innovators consist of users and developers 
driven to push technological frontie rs in order 
to meet their needs. Their market segment is 
so small that high-volume manufacturers 
would view it as being virtually non-existent. 
In rugged AMLCDs, the innovators consisted 
of DARPA and thei r High Definition Systems 
program, the U.S. Air Force (with its need to 
push FPUs into military cockpits), and the 
U.S. Army (with its need to upgrade tracked­
vehicle capabilities). In this phase of the pro­
cess, the military acted as the market maker. 

This market consisted of a large variety of 
non-standard display sizes. Mission-critical 
performance drove the designs, and manufac­
turing costs were secondary to operating per­
formance. Total production quantity was 
minute compared to the portable-computer 
market, and delivery schedules stretched over 
decades. Only a few companies, the Early 
Adopters, could justify participati ng in such a 
market. 

Early Adopters comprise visionary organi­
zations that recognize the inherent values of 
innovative technology and work to develop 
finished products. In rugged AMLCDs, Early 
Adopters were OIS, Image Quest, Litton, and The FPD industry's drive through the technol­

ogy-adoption process is accelerating. In the 
begiruting, the cost of manufactLu·ing an FPD, 
along with the corresponding price, was not 
especially important to the end users. Their 
concern was performance - life-saving perfor­
mance. As time went on, cost became 
increasingly important, which led to the 
development of new FPD technologies and 
new implementations of existing technologies. 

Table 2: Rugged-Display Opportunities 

There are three options for traversing the 
technology-adoption process for FPDs: 
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Segment 

Innovators 

Early Adopters 

Early Majority 

Late Majority (Future) 

Target Market 

Military Avionics 

Commercial Avionics 

Military Land Vehicles 
Industrial Instrumentation 

Commercial Land Vehicles 



Table 3: Rugged-Display Options 

Option Target Customers Current Customers 

Custom Early Majority Early Majority 

Ruggedized Commercial Late Majority Early Adopters 

New Technology Late Majority Innovators 

Honeywell. In the area of active-matrix-elec­
troluminescent (AMEL) technology, Planar 
assumed the role of Early Adopter. These 
visionary companies recognized an opportu­
nity to support the military markets and posi­
tion themselves for expanding non-military 
opportunities. Their approach involved utiliz­
ing custom-FPD technologies to meet their 
customers' needs. 

As time passed and the market grew, issues 
emerged surrounding the cost of FPDs. This 
produced opportunities for other rugged-dis­
play approaches to enter the market. One of 
these approaches involves ruggedizing stan­
dard, inexpensive AMLCDs. Another 
approach involves developing new flat-panel 
technologies such as fie ld-emission displays. 

The first approach offers a ruggedized com­
mercial FPD. Ruggedization consists of 
mechanical repackaging, optical repackaging, 
and improved supporting components. These 
components, provided by companies such as 
Korry Electronics, include robust dimming 
power supplies and high-performance back­
lights. This approach is suitable for many, if 
not most, applications, and offers a significant 
reduction in cost and price compared to the 
custom-design approach. 

The other approach is to develop a new 
teclmology that is inherently rugged. One 
candidate is a flat cathode-ray tube (CRT) 
called a field-emitter display (FED). l11ese 
displays offer potentially significant improve­
ments in rugged FPDs. Several major compa­
nies are interested in this technology, includ­
ing Motorola, Raytheon, and Hewlett­
Packard. l11e technology-adoption process 
will provide a useful model for examining this 
technology's evolution over time. 

We can apply the technology-adoption-pro­
cess model to the three available options for 
rugged FPDs. By assessing the state of each 
technology, as measured by its current cus­
tomers and its eventual target customers, com­
paring the statuses of the options becomes 
straightforward (Table 3). 

This analysis shows that the custom solu­
tion is meeting its targets and must fundamen­
tally change its approach to expand its market 
appeal. Ruggedizing commercial glass is in 
its relative infancy. Its challenge is to quickly 
move from the Early Adopter customers inter­
ested in novel technology to the cost-sensitive 
Late Majority customers. Still earlier in its 
market evolution is the new teclmology of 
FEDs. Most FED-development activity is 
occurring in a few university and corporate 
research laboratories and in a few small start­
up companies. Its first challenge is to find 
Early Adopter customers that can provide 
visionary market leadership. 

Summary 
We have introduced a tool that is useful in 
analyzing the markets for emerging technolo­
gies and applied it to rugged FPDs. By under­
standing each customer segment and its rea­
sons for purchasing rugged FPDs, we can 
more effectively serve all market segments. · 

In the end, success in the display business 
depends on long-term profitable growth. Key 
to achieving tlu s success is the effective 
development and marketing of new products. 
This, in turn, requires an effective pa1tnership 
between display technologists and their cur­
rent and future customers. 

The rugged-FPD market is vibrant, excit­
ing, and dynanuc. It represents the next great 
opportunity for the global display industry to 
continue its growth. • 

Please send new product releases or 
news items to Information Display, 
c!o Palisades Institute for Research 
Services, Inc., 201 Varick Street, New 
York, NY 10014. 

The Smart Choice 
in Digital 

Video Generators 

If you service, repair, evaluate or 
engineer modern Flat Panel Devices, 
the Astro VG-826 is the Digital 
Generator for you. 

It's small and light enough to fit in 
your briefcase, 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 120MHz. 

It can be programmed and oper­
ated from a PC or with the RB-646 
"Remote" frontpanel or operated 
only with the RB-614C Controller. 

Make the Smrnt Cboice ... 
Contact TEAM. 

Call 1-800-338-1981 or visit us at 
http:/ /wv,rv>.team-systems.com 

---~-E .. ~M 
"Test A"d Measureme"t Tech"o/ogy" 

See Us at SID '98 Booth 327 
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Finding Anaheim 

The biggest, most varied SID Symposiwn in history 
will be held in Anaheim, California. Where is that? 

by Ken Werner 

LE SOCfETY I'OR INFORMATION DISPLAY 

will hold its 29th mmual Symposium, Seminar 
& Exhibition at the Anaheim Convention 
Center, Anaheim, California, May 17-22, 
1998. The headquarters hotel is the Anahe im 
Marriott Hotel, which is adjacent to the Ana­
heim Convention Center. Several hotels are 
wi thin a short walk of the convention center 
(Map A) and over 30 more are a longer walk 
or short drive away (Map B). (These hotels 
a lso serve visitors to Disneyland, which is 
adjacent to the convention center, so early 
reservations are recommended. A hotel reser­
vation form appears elsewhere in this issue). 

l11e annual SID event has become the lead­
ing international forum for advances in elec­
tronic-display products, technology, systems, 
integration, applications, product engineering, 
manufacturing, testing, human factors, and dis­
play measurements. It is covered by technical 
and business jomnalists from around the world. 
This year's edition, SID '98, will be the largest 
ever held in North America, featming displays, 
display components, display-manufacturing 
equipment, display test and measurement 
equipment, display controllers and electronics, 
backlights, display products and materials, soft­
ware, services, and publications. By the end of 
1997, 200 exhibitors had already booked over 
350 booths, and conference management was 
discussing whether it would be necessal)' to 
contract for more exhibit-hall space. Among 
the exhibitors will be the world's leading dis­
play companies, including Sharp, NEC, Mit­
subishi, Sony, Optrex, and Planar. 

There will also be a special exhibit at 
SID '98, the Display Technology Showcase 
(DTS). The display showcase will provide 
cross-technology comparisons of displays/ 
monitors of similar sizes intended for similar 
applicat ions- operating from the same signal 
sources. 

Current plans include showcases for: 
Large video and graphics dis plays using 
plasma, LCD, CRT, and front- and rear­
projection technologies. 

Medium to medium-large monitors 
(1 7-32 in .) using a variety of technologies. 
LCD monitors using TFf, standard STN, 
and enhanced STN technologies. 
Medical displays, which must adhere to 
such remarkably demanding specifica­
tions that they are pushing the display 
envelope along several axes. 
Small datagraphic displays using LCD 
(including retlective and guest-host), 
VFD, FED, LED, and EL technologies. 

Ken Wem er is the editor a/Information 
Display Magazine. Map A: Hotels ll"itilin walking distance of Convention Center. 
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"We are anticipating the cooperation of 
many leading display comprulies," said Phil 
Heyman of Sarnoff Corp., Vice Chair of the 
DTS Steering Committee. "NEC, Mitsubislli, 
CTX Opto, dpiX, Motorola, PixTech, Planar, 
Clinton, Orwin, Arithmos, Genesis, TEAM 
Systems, Photo Research, A VED, and Son­
era" have already conunitted their support. In 
an era when different technologies have begun 
to compete for the same applications, and 
where even display professionals may have 
linlited experience in assessing the relative 
merits of technologies that are not traditional 
fo r a given application, the ability to look and 
see should provide an exciting and extremely 
informative event," Heyman said. 

Display Week wi ll kick off with half-day 
short courses on SLmday, May 17, and 90-
minute seminars on Monday, May 18. There 
wil l also be seminars on Friday, May 22. A 
rich multi-track menu of technical-symposium 
papers, vendor exhibits, applications sessions, 
and applications seminars will all be held 
from Tuesday, May 19, to 11mrsday, May 21. 

Keynote Addresses and Invited Papers 
The Tuesday monling plenary session will 
feature two distinguished keynote speakers, 
addressing topics of great importance to the dis­
play conummity. Hisashi Yamada of Toshiba 
Corp. (Kawasaki, Japan) will speak on "DVD 
in a Multi-Source Multimedia Era." Then, Eric 

Haseltine, Vice President and Chief Scientist of 
Walt Disney lmagineering, will present "The 
FutLu·c of Displays in Entertairunent." 

Approx imately 25 invited papers will 
enl iven the technical sessions. Display tech­
nology is fascinat ing, in part, because it spans 
areas of great maturi ty, bubbli ng cauldrons of 
unproved new ideas, and everything in 
between. Technical developments i11 mature 
areas can be exquisitely sophisticated and sub­
tle, while those in new areas can startle with 
their originality or with why didn't I think of 
that "obviousness." The invited papers span 
all these possibilities. 

Canon's surface-conduction electron-emit­
ter display has created great excitement by 
promising to drastically reduce the cost of 
FED-type displays. 111ere has also been con­
cern that these displays, as well as the process 
for making them, are insufficiently Lmder­
stood. M. Okuda's "Electron Trajectory Anal­
ysis of Surface-Conduction Electron-Emitter 
Displays" should improve that understanding. 

Reflective color displays are arousing great 
interest because of their likely extensive appli­
cation to portable electronic devices. Minolta's 
K. Hashimoto will discuss one particularly 
interesting variety in "Reflective Color Display 
Using Cholesteric Liquid Crystals." The chal­
lenge in reflective displays generally is how to 
get them to reflect more of tl1e ambient light, 
thus creating a brighter display. Martin Till in 
of Sharp Laboratories Europe Ltd. presents an 
interesting approach in "Reflective Single­
Polarizer Low- ru1d High-Twisted LCDs." 

Automotive navigation systems are a major 
display-centric application in Japan. Both dis­
play makers and car companies are trying to 
figure out how to replicate this success in the 
huge North American market Perhaps they 
will get some help from Yoshihiko Utsui of 
Mitsubishi Electric Corp. when he gives his 
invited paper, "Information Display ru1d Con­
tent for Automotive Navigation Systems." 

One of the hottest areas of display develop­
ment today is large color plasma displays, 
with several display companies producing 
units in the 42-in. range and several con­
sumer-electronics comprulies beginning to 
build television receivers around them. But 
leading companies are already producing the 
next generation of PDPs. NEC's Y. Sano will 
describe one of the most striking displays of 
this new generation in "High-Contrast 50-in. 
Color AC-Piasma Display." 
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SID '98 preview 

At the International Display Workshops in 
Nagoya last November, Sanyo Electric Com­
pany exhibited a remarkably good LCD-based 
XGA autostereoscopic display. In his SID 
invited paper, "3-D Display Systems: New 
Parallax Teclmology and Related 3-D Tech­
nology," Goro Hamagishi will share some of 
Sanyo's 3-D know-how. 

The idea of making high-resolution LCDs 
on rugged and very lightweight plastic sub­
strates, particularly for portable electronics, is 
extremely attractive, so there must be some 
good reasons why people aren't doing it. 
J. N. Sandoe of Philips Research Laboratories 
will discuss the problems and some solutions 
in his invited paper, "AMLCDs on Plastic 
Substrates." 

The problem of maintaining a high vacuum 
inside a glass housing has long been solved for 
conventional CRTs, but in fiat CRTs (includ­
ing FEDs) the combination of large area and 
small volume is requiring new solutions. 
Bruno Ferrario of SAES Getters will provide 
some assistance in "Vacuum Issues and Get­
tering in Conventional and Flat CRTs." 

Other invited speakers and topics include 
Aron Vecht (University of Greenwich, Lon­
don, U.K.) on spherical phosphor particles, 
Robert Melcher (IBM) on ffiM's silicon­
microchip LC projector, Hideki Matsumura 
(Japan Advanced Institute of Science and 
Teclmology) on TFT applications of low-tem­
perature-deposited Cat-CVD for poly-Si 

Anaheim·Orange County Visitor and Convention Bureau 

The Balboa Pavilion on Balboa Island opposite Newport Beach, where boats leave for famous 
Catalina Island. 

films, Brad Culkin (New Logic) on novel pho­
tocathode display teclmology, David Arnm 

(Silicon Light Machines) on grating light­

valve teclmology and applications, N. Kurata 

(Sumitomo Chemical Co.) on recent develop­

ments in optical ftlms for LCDs, Larry Tannas 

(Tannas Electronics) on the application of 

backlit AMLCDs to avionics displays, 

Masakiyo Matsumura (Tokyo Institute of 

Anahelm·Orange County Visitor and Convention Bureau 

Technology) on excimer-laser-based ultra­
large-grain growth technologies, and Y. 
Honguh (Toshiba) on illumination optics for 
LC projection displays. 

Then, of course, there are the hundreds of 
carefully peer-reviewed papers contributed 
by leading display professionals from around 
the world. The Program Committee holds a 
large meeting in conjunction with Display 
Works in San Jose to make its selections. 
That meeting was held shortly after this 
article went into production, but "the number 
of paper submissions is a record high for a 
SID Symposium," said Program Chair Mary 
Tilton of Planar Standish. 

Special Events 
The President's reception and the Awards 
Banquet will be held on Monday evening, 
May 18. (Tickets for the Awards Banquet 
must be purchased in advance.) The formal 
opening of SID '98 will be on Tuesday morn­
ing, with welcoming remarks by local digni­
taries and officers of the Society. The 
exhibitor-sponsored reception will be held in 
the exhibit hall at the Anaheim Convention 
Center on Tuesday evening, followed by the 
evening panel sessions. 

Stylish Laguna Beach is in southern Orange County. 

At the gala Wednesday luncheon, the Third 
Annual SID/ Information Display Display of 
the Year and Display Product of the Year 
Awards will be presented. The winners this 
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Anaheim Hosts SID '98 
Anaheim and surrounding Orange County, California, embody many of the world's stereotypes of southern California: beautiful 
beaches, trendy restaurants, channing Spanish missions, famous tourist attractions such as Disneyland and Knott' s Berry Farm, 
quintessential American suburbs, palm trees, and lots of sunshine - not to mention crowded freeways and smog. In short, the southern 
California lifestyle in all of its varieties is to be found in Orange County. But more to the point for SID '98 attendees, Anaheim has a 
large, top-flight convention center that is adjacent to a Hilton and a Marriott hotel (with other hotels within walking distance), and the 
surrollllding area has a rich concentration of large and small technology-based companies. 

In the active schedule at the Anaheim Convention Center, there may be other events of interest to SID attendees. Public events 
include the Franchise & Investment Expo (May 16- 17) and the Crossroads of the West Gun Show (May 23-24). 

Professional events include the Pacific Equipment and Technology Exposition at the Doubletree Hotel at the Orange County Airport 
(May 10-17), the large meeting (30,000 attendees) of the Association for Information and Image Management at the convention center 
and the Hilton and Marriott hotels (May 12-14), the meeting of the Association for the Advancement of Medical Instrumentation at the 
Disneyland Hotel (May 16- 19), and the meeting of the Society for Teclmical Communication at the convention center and the Hilton 
(May 17-19). 

In addition to the tourist attractions that are well-documented in traveler's guides are a variety of non-technical events that will be 
held around the time of SID '98. The major-league Anaheim (formerly California) Angels now play at Anaheim Stadium. There are 
home night games against Oakland (May 19-21) and against Minnesota (May 22- 24). Game-day tickets range from $4.00 to $22.50. 
Call 714/663-9000 for availability. 

The musical Some Like It Hot, based on the famous Marilyn Monroe/Jack Leimnon/Tony Curtis movie, will play at the Fullerton 
Civic Light Opera, 714/879-1732, May 15-31; and Great Expectations, a drama based on the famous Charles Dickens novel, will play 
at the Irvine Barclay Theatre (714/879- 1732) on May 15. 

The Bowers Museum of Cultural Arts (714/567-3600) will be displaying the traveling exhibition, Realms of Heroism: Indian 
Paintings from the Brooklyn Museum, May 16-August 2. The Garden Grove Strawberry Festival (714/638-7950) includes a carnival, 
arts and crafts, a parade, and free entertainment between May 22 and 25. There will be a Scottish Festival at the Orange County Fair­
grounds (May 23-24) and an Art & Jazz Festival at the Santa Ana Zoo (May 24- 25). 

There will be music before and after SID '98. Don McClean will sing at the Cerritos Center for the Performing Arts (562/916-8500) 
on May 16; the sophisticated folk group The Limeliters will hold forth at Orange Coast College (7 14/432-5880), also on the 16th; and 
the fusion-jazz group Bela Fleck and The Flectones will perform May 22- 23 at the Cerritos Center for the Performing Arts. 

Getting to Anaheim 
Anaheim is served by Los Angeles International Airport (LAX) for international and 
long-distance flights and by the Orange County John Wayne Airport (SNA) for local and 
regional flights. 

It takes from 45 minutes to an hour and a half to drive from LAX to the Anaheim 
hotels, and from 30 to 45 minutes to do so from SNA. Rental cars are readily available, 
but perhaps the most convenient and economical means of transportation is the 
ubiquitous SuperShuttle. This fleet of blue vans with yellow "SuperShuttle" lettering 
operates 24 hours a day, 7 days a week. The one-way fare is $13.00 per person from 
LAX or $10.00 per person from SNA. If you arrive at LAX, collect your luggage and 
call to arrange for SuperShuttle pick-up by using the courtesy phone in the baggage­
claim area at the Ground Transportation Board to dial 56735, or dial 310/417-8988 from 
a public phone. The pick-up area is located on the lower level at the Blue Van Stop area 
on the outer is land . To ensure that you board the correct carrier, inform the LAX Curb 
Coordinator you are waiting for a SuperShuttle. 

If you arrive at SNA, it is necessary to make SuperShuttle reservations in advance. 
Call 714/5 17-6600 for reservations and ask for further directions. 

year are Fujitsu's and NBC's 42-in. color 
plasma-display panels and Clarity's LCD rear­
projection point-of-purchase displays. Honor­
able mentions go to Sony's completely flat FD 
Trinitron® CRT and Hewlett-Packard' s Photo­
Smart Printer. Awards for the best papers 
from SID '97 will also be presented. Follow­
ing SID's tradition, the luncheon speaker will 
be stimulating and entertaining. 

The special evening event - entertainment 
and dining on the grounds of an Orange 
County hacienda- will be held on Wednesday 
evening, May 20. • 
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CIC5-ers Mine for the Gold Standard in Color 

The need to maintain the integrity of digital color - whether over the Internet or between 
two hardwired devices - has brought the issue of color standards front and center. 

by Michael H. Brill 

~ FIFTH Color Imaging Conference 
(CIC), held November 17-20, 1997, drew 335 
color scientists and engineers to the Radisson 
Resort in Scottsdale, Arizona. Tills atten­
dance is a record for the conference, jointly 
sponsored by the Society for Information Dis­
play (SID) and the Society for Imaging Sci­
ence and Technology (IS&T). Each year the 
attendance has grown substantially, this time 
up from 280 in 1996. 

Color technology is now reaching a water­
shed moment: soon an important decision 
must be made about how best to communicate 
digital colors between devices such as cam­
eras, scanners, displays, and printers. This 
need is especially acute in digital television 
and the Internet. A single consensus solution 
to the problem will be better than two good 
solutions that carry their competition into the 
consumer's living room. (Remember Beta vs. 
VHS?) So what is needed is a single standard 
for color communication between devices. 

In response to this need, nearly every ses­
sion of the CIC referred to color standards. 
Several standards organizations orchestrated 
meetings around the CIC, including the Inter­
national Electrotechnical Corrunission (IEC), 
the International Standards Organization 
(ISO), and the Commission Internationale de 
I ' Eclairage (CIE). Also, the International 

Michael H. Brill is a Member of the Tecllni­
cal Staff at Sarnoff Corp., CN5300, 205 
Washington Road, Princeton, NJ 08543-5300; 
telephone 609/734-3037, fax 609/734-2662; 
e-mail: mbrill@samo.ff.com. 
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Color Consortium (ICC), an industrial coali­
tion that is a de facto standards body, met two 
days before the CIC. 

As a sort of segue into the CIE Experts 
Symposium on Colour Standards in Imaging 
Technology, the last CIC session - held 
jointly with the CIE - dealt with color stan­
dards. Here, several investigators (backed by 
large companies) were turning months-old 
research into draft standards documents that 
they hoped would soon become the basis for a 
new "universal language" of color. 

The spectacle was invigorating but a bit 
scary, perhaps like watching the prospectors 
descending on Sutter's Mill in 1849. Tills 
time the prospectors are mining for the gold 
standard of color communication, and major 
industrial investments hang in the balance. 

The Stakes to Be Claimed 
To understand the size of the stakes, one has 
only to look at the battle in digital television 
between progressive (P) and interlaced (I) 
image scanning. This issue is much larger 
than color, but was an important discussion 
topic at the CIC. Progressive scanning tra­
verses all the lines in one image before pro­
ceeding to the next; interlaced scanning (used 
in current television systems) scans odd-num­
bered lines in one image and even-numbered 
lines in the next. The interlaced technology 
was introduced almost half a century ago to 
allow more frequent images for the same 
transmission bandwidth, thus avoiding in1age 
flicker. I and P technologies would seem as 
inimical to each other in a living room as Beta 
and VHS. 

0362-0972/98/1403-020$1.00 + .00 © SID 1998 

In a keynote address whose topic was not 
announced in advance, Alvy Ray S1nith - a 
Graphics Fellow from Microsoft - described a 
debate between backers of P and I technolo­
gies as to which should be standardized in 
digita l television. Two coalitions of large 
companies vie for the standard: DVD (includ­
ing Microsoft, Intel, Compaq, and Lucent) for 
the P scan and the Grand Alliance (i11cluding 
AT&T, General Instrument, MIT, Phi lips, 
Sarnoff, Thomson, and Zenith) for the I scan. 

Smith strongly defended the P scan for dig­
ital television. In a nutshell, Smith argued 
that because digital television will be able to 
convey more information than conventional 
television, it makes more sense to use this 
ability to fill in the missing lines on a lower­
resolution image (480 lines) than to continue 
to use interlace on a higher-resolution image 
(720 or more lines) . (Smith assumed a com­
mon image rate of 60 Hz.) The visual system 
wi ll forgive the loss of resolution, and in fact 
the phosphors of a CRT can be driven to 
higher brightness if the image information has 
a resolution low enough not to be compro­
mised by "blooming" of the phosphors. 

Interlaced scanning, however, introduces 
motion artifacts that can be troublesome at the 
60-Hz image rate, and also is not well suited 
to viewing small -print text because of inter­
line flicker. Smith also said that it would be a 
lot cheaper to implement P scanning. Finally, 
he said that people should not buy digital TV 
receivers unti l the debate is resolved, lest two 
standards lead to a Beta-vs. -VHS kind of dis­
aster in one's living room. (For the Grand 
Alliance position, see "The Grand Alliance 
Position on P vs. I Scan.") 



The Grand Alliance Position on P vs. I Scan 
It is important to distinguish between the transmission and display functions of digital 
te levision, whose independence is highlighted by the complete transformation of 
video in MPEG compression. 

First, let's look at transmission. The U.S. Digital Television Transmission Stan­
dard has already been formally adopted by the FCC (as of 24 December 1996). Tllis 
standard, developed by the American Television Systems Conmlittee (A TSC), con­
tains a table of picture formats with both P and I options . That table is not included in 
the FCC ruling because the FCC refrained from imposing any requirement on picture 
formats, leaving this decision to the marketplace. However, broadcasters and receiver 
manufacturers view this table as a de fa cto guideline, and receivers are being made 
that can handle any of these formats (but no others - it's just not possible to receive 
without some idea of what you ' re receiving). 

Now, let's move to the display function. Nobody needs to standardize presentation 
formats for display receivers . Receiver manufacturers can decide how to display 
what has been transmitted. Therefore, the battle in the living room that Smith pre­
dicted is not going to occur. 
You nlight ask, "Why do we need a variety of transnlission formats?" The answer is 

that different kinds of images are better in different fo rmats. For computer viewing and 
for cinema, P trans mission is better. For sportscasting, one needs fast-motion following 
and small spot size, so I is more appropriate. 

Independently, on tl1e display end, tl1ere are also tracleoffs between I and P scaruling. 
Viewing text on a computer screen is clearly better in P images, but interlaced images 
allow a higher screen resolution - or, perhaps more importantly, a larger image at the 
same screen resolution. To quote Glenn Reitmeier, a Samoff participant in the Grand 
AIHance, "Just because a progressive display is better than an interlaced display for 
computer viewing doesn't mean you should outlaw interlaced transmission." 

Because these issues bear on whetl1er one 
can receive an i.n1age at all , they bring the 
need for standards into high relief. The need 
is less dramatic, but just as real, in the more 
limited context of color management. 

The Star·ting Line 
The paper "Making Color ' Plug and Play,"' 
by Todd Newman (Silicon Grapllics, Inc., 
Mountain View, Califomia), gave a good 
summary of the basic tasks of color manage­
ment. Colorant matching deternlines the 
proper combination of colorants to match a 
required tristimulus specification; appearance 
modeli11g adjusts the tristimulus values to 
account for differences in viewing condi tions; 
and gamut adjustment intentionally distorts 
local color appearance to accommodate all or 
most image colors in the destination device's 
limited gamut. "There are no standards for 
any of these operations," said Newman. 

This challenge may be why Roy Berns, Pro­
fessor of Imaging Science at the Rochester 
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Institute of Technology, said of the progress of 
the Color Imaging Conference: "At CIC 1 in 
1993, people were asking what needed to be 
clone to get good color management. By CIC 
4, people knew what to do. Now, in CIC 5, the 
need for a single standard has driven people 
back to the original question of what to do." 

Col01·: Faithful or· True? 
Central to the question of what to do is the 
dichotomy between "color fidelity" and "color 
integrity," two terms coined at last year's con­
ference by Giordano Beretta of Hewlett­
Packard, Palo Alto, California. Color fidelity 
is the extent to which objective color mea­
surements on a source (tristimulus values) 
match those on a destination device. Color 
integrity is the extent to which the colors on a 
destination device portray the intent of t11e 
colors on the source device- most commonly, 
to match in appearance the colors on the 
source device, given different viewing condi­
tions such as surroundings and ambient light. 

Color integrity seems to be the right crite­
rion for judging color reproduction, but what 
is a good metric for it? A panel discussion, 
"Color Fidelity vs. Color Integrity on the 
Internet," led by James C. King of Adobe Sys­
tems, offered several views on this question. 
The panel consisted of Matthew Anderson 
(Microsoft), Roy Berns, Tony Jolmson (Ched­
dington, U.K.), and Giordano Beretta 
(Hewlett-Packard). 

Anderson was confident that existing or 
emerging Web tools will ensure sufficient 
color integrity, with the bonus of being trans­
parent to the user of these tools. Johnson said 
that we need not pay much attention to color 
integrity on the Internet because people are 
not very fussy about present-day color televi­
sion, or even about color in telemarketing. On 
the other hand, Bems claimed that even tone 
reproduction is a s ig1lificant problem, and told 
a story of placing a photograph of hinlself on 
a Web site: No matter what Berns did, his stu­
dents using other displays said the photo qua l­
ity was bad. Finally, Beretta said that a good 
metric must await careful visual modeling, 
including the semantic content of the in1age. 

To the probing question, "Why do we need 
color management at all on the Internet?" one 
member of the audience responded that at 
least automatic search tools rely on good 
color, parti cularly tl1e tool developed by 
David Forsyth at Berkeley that finds photos of 
nearly naked people in large databases. 

A take-home lesson from the panel discus­
sion - and from tl1e whole CIC - was that 
color integrity depends on the application. 
This is a challenge to those seeking standards. 

Pr·ogt·ess in Standar·ds 
The CIC begru1 with a keynote address, "Bits, 
Bytes, and Square Meals in Digital Imaging," 
by Prof. Robert W. G. Hunt, from the Univer­
sity of Derby, U.K. Acknowledged by Con­
ference Co-chairs Lindsay McDonald and 
Ricardo Motta as "the world 's leading author­
ity on color-image reproduction," Prof. Hwll 
offered a 50-year perspective on the field. 

The field has advanced a lot, largely due to 
standards. Hunt's focus was on the trrulsmis­
sion of digital images with as few bits as pos­
sible. He showed that to transmit ru1 image 
with spatial defmition comparable to a 35mm 
photographic slide would require about 42 
Mbytes, were tllis to be done naively. The 42 
Mbytes can, however, be reduced by adjusting 
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conference report 

the light level in scanners, by using nonlinear 
scales for tonal digitization, by allowing for 
the linlited reproduction of color gamut, by 
compressing luminance and chronlinance sig­
nals according to visual sensiti vity, and by 
allowing for the modulation transfer function 
of the eye. 

Some of these teduliques, such as nonlinear 
tone scales, were known before the days of 
digital images - and even before television. 
Some, such as chrominance bandwidth com­
pression, were mandated by the National 
Television Standards Conunittee (NTSC) in 
the 1950s. Tllis U.S. standard set the prece­
dent for its European counterparts, PAL and 
SECAM. With the advent of digital imagery, 
t11e Joint Photographic Experts Group (JPEG) 
standardized a way (using the Discrete Cosine 
Transform, among other things) to encode sta­
tionary images in accord witll the spatial-fre­
quency dependence of visual sensitivity. The 
Motion Picture Experts Group (MPEG) 
extended these successes to video streams. 
Hunt concluded, "By engineering color in 
these ways, the number of bits per pixel 
required in a high-resolution image can be 
reduced from about 42 to about 1 for still 
images, and to about 0.3 for motion pictures." 

Color-management standards do not have 
such a success story, but the history is much 
shorter - less than 5 years. Michael Stokes 
(Hewlett-Packard, Boise, Idaho) made this 
clear in "The History of the ICC," as did Todd 
Newman in the paper mentioned previously. 

Newman noted important problems t11at the 
ICC has not solved. For example, too many 
ambiguities and menus are needed to ensure 
replicable performance. In addition, t11e 
choice of color to be declared "wllite" on a 
monitor is arbitrary and perhaps inappropriate. 

Much of the problem arises because all the 
intelligence of color management resides in 
the ICC's device profiles- mappings from 
input-control variables to a color space. This 
is done in part so as not to reveal intellectual 
property such as gamut-remapping algo­
rithms. Although Newman decried " . . . put­
ting al l the intelligence in the profiles and not 
standardizing on algorithms," it was clear t11at 
the ICC profile format provides a structure 
within which improvements can be made. 

Standards in P•·og•·ess 
Even as standards are being developed by the 
ICC to communicate color using known 
device profiles, t11e devices are tuming out to 

be more complicated than first thought. In 
"Reconsideration of CRT Monitor Character­
istics," Naoya Katoh and T. Deguchi (Sony 
Corp., Tokyo, Japan) pointed out that turning 
on more than one of the RGB channels pro­
duces less than the sw11 of the light obtained 
when turning on each channel individually. 
This means the simple 3 x 3 matrix from 
(RGB) to (XYZ) may sometimes not be a 
good enough model of the production of 
color. Katoh described a model for this effect 
and a procedure for measuring it which are 
part of an IEC draft standards docwnent. 

Ironically, the same conmlittee makes the 
(RGB) to (XYZ) transform the basis for a 
"no-frills" default color-management system 
(sRGB) when no device profiles are specified. 
This system is proposed as a simple default 
color system for the Intemet. Michael Stokes, 
one of the developers of sRGB, revealed in 
his paper that the ICC has not subscribed to 
the sRGB default. Thus, one proposed IEC 
standard (Katoh 's) makes full use of ICC pro­
filing, and another (sRGB) avoids profi li ng 
altogether. The latter is expected to be suffi­
cient for most applications. 

ln response to the digital ambiguities in 
today's color management, this author gave a 

Fig. 1: Synthetic scenes such as this one !Jave physical models behind them, with interreflections making tile colors more realistic. (Photo cour­
tesy of Liang Peng, Cornell Univ. Program of Computer Grapllics.) 
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keynote address, "Color Management: New 
Roles for Color Transforms," that proposed a 
way to verify whether a destination device has 
understood the digital color instructions it has 
received from a source device. That method 
is a simple extension of sending a test pattern, 
measming the destination screen, and compar­
ing the tristimulus values with published tar­
get values. The extension consists of choos­
ing unsaturated colors to avoid gamut prob­
lems, and compensating for the white point 
using an illuminant/reflectance model. This 
verification procedure is now part of the draft 
Flat Panel Display Measurement standard 
being considered by the Video Electronics 
Standards Association (VESA). In addition to 
verification, this author suggested a way to 
use a spatia-chromatic vision model (the 
Sarnoff JND model) to allow image content to 
guide color management. 

Other Work Goes On 
Along with the standards theme at CIC 5, 
there were many other presentations of 
research and innovation. Lee Guth (Indiana 
University, Bloomington, Indiana) reported 
basic vision research in "The Chromatic Con­
trast Sens itivity Myth." The "myth" is that 
when luminance is held constant, visual sensi­
tivity to spatial sine waves in chrominance is 
greatest at the lowest spatial frequencies. 
Guth showed evidence that tJtis is not true if 
the background stimulus is highly chromatic. 
Just as the luminance visual channel performs 
low-pass filtering only at low luntinance, the 
chromatic visual channels may be low-pass 
filtering only at low chromi nance. It would 
seem that both these facts resul t from the 
visual system's averaging out quantum noise 
at low channel-input levels. 

Another important paper was "Color by 
Correlation," by Graham Finlayson (Univer­
sity of Derby, U.K.), Paul Hubel (Hewlett­
Packard), and Steven Hordley (University of 
Derby, U.K.). This paper offers a new model 
of color constancy, which is the ability of 
humans to see object colors independently of 
the illumination spectrum. Since most color­
constancy theories require an estimate of the 
illuntinant color, and humans don't carry a 
white tile around to reflect the illuminant, it is 
a puzzle how we perform this feat. 

Finlayson's model estimates illuntinant 
color by correlating the chromaticity his­
togram of a test scene with that of a typical 

Photo Research 

Fig. 2: {)pvirPs likP ti1P Pritchard PR-880 Automatic Filter Photometer afford easy and effi­
cient color measurement of display screens. 

reference scene under a number of likely illu­
minants. This approach is being used to per­
form color correction in a variety of color­
technology applications, and should also be 
useful for machine vision. 

There were also several papers that 
improved understanding of the physical pro­
duction of color. One was the very clear 
paper, "Modeling the Yule-Nielsen Effect on 
Color Halftones," by J. S. Arney, T. Wu, and 
C. Blehm (Rochester Institute of Technology). 
Whereas the departure of halftone color pre­
diction from s.imple equations was previously 
corrected by an ad hoc factor, Arney intro­
duced a more physical model through a point­
spread function, and the model has borne up 
well under tests. 

Another clearly written paper, by Patrick 
Emmel and David Hersch (Ecole Polytech­
nique Federal de Lausanne), presented a model 
of transntission and excitation through a fluo­
rescent sheet that should be valuable in predict­
ing colors of fluorescent transparent inks. 

Computer graphics came into play, both in 
publishing synthesized color pictures on the 
Internet and in visualizing color in engineer­
ing environments. The first of these topics 
was explored in "Color in Web-Based 3-D 

Graphics," by Maureen C. Stone (Xerox 
PARC, Palo Alto, Califontia), which reviewed 
the Virtual Reality Modeling Language 
(VRML) that is used for Web publishing. 
(Color management is just now being incorpo­
rated into VRML.) ln "Teclutiques for Gamut 
Surface Defi1tition and Visualization," Gustav 
Braun and Mark Fairchi ld (Rochester Institute 
of Technology) used computer graphics to 
visualize the rather complicated gamut surface 
of an HP ink-jet printer. This paper won an 
award for best poster paper. 

The second topic was addressed by two 
papers from Cornell Uni versity that featmed 
tests of the modeled physics of virtual reaUty 
(Fig. 1). 

Progress was reported in display-related 
hardware. Susan Highnote and Graham Flint 
(Laser Power Research, San Diego) gave a 
paper called "Extending the Gamut: Micro­
laser-Based Display Technology." It seems 
that a laser-based projection display with 
operating wavelengths of 457, 532, and 650 
nm is not only very efficient, but also has a 
color ganlUt that extends substantially beyond 
NTSC Untits. Equipment to perform efficient 
measurement of displays was also featured 
prontinently in tJ1e exhibi tion hall (Fig. 2). 
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conference report 

To offset this impressive technology, a cau­
tionary note was voiced by Franziska Frey 
(Rochester Institute of Technology) and 
Sabine Susstrunk (Corbis Corp., Bellevue, 
Washjngton) in "Color Issues to Consider in 
Pictoria l Image Databases," which asked 
when one can afford to discard a photographic 
original after making a digital copy of it. 

Frey questioned the "permanence" of digi­
tal images - which is eroded by the obsoles­
cence of reading devices as well as by bit 
decay. She also viewed as a challenge the 
capture of all the intended information in the 
original: "Operator judgments made in tenns 
of color and contrast cannot be reversed in a 
24-bit RGB color system." And nuances of 
color management are an additional encum­
brance. As a solution, she proposed that the 
sRGB system should be able to capture the 
information in a photograph if afforded 10 or 
12 bits/channel. For now, though, cherished 
original photos should be kept. 

Plan for 1998 
In the last 5 years, the CIC has become a 
uruque and dependable forum for color tech­
nology. In 1998, the CIC will once again be 
held in Scottsdale, Arizona, on November 
17- 20, but the site wi ll be the SunBurst 
Resort Hotel. The focus of CIC 6 will be on 
color communjcation, so many themes from 
previous years will be revisited and explored 
further. • 
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EID Again Runs at Sandown 

Calmer without EuroDisplay, EID still provided 
a valuable look at FPD and CRT integration from 
a European m.ilitaryj industrial perspective. 

by Bryan Norris 

I ELECTRONlC INFORMATION DISPLAYS 

(EID) 1997 Exhibition and Conference was 
once again held at its normal venue - the 
Sandown (racecourse) Exhibition Centre, 
Esher, South London, 18-20 November 1997. 

Compared to 1996, when it was held at the 
National Exhibition Centre in Binningham, in 
conjtmction with SID's triennial International 
Display Research Conference (EuroDisplay), 
the occasion was very subdued. Nevertheless, 
EID - the aptly nicknamed "Flat Panel 
Show" - was again an ideal forum to leam 
what was new on the flat-panel-display (FPD) 
scene from the dual perspectives of panel sup­
ply and panel integration. In particular, many 
of the companies that exhibit regularly at the 
show speciaHze in providing both FPD- and 
CRT-based product for industrial and mi litary 
appHcations. 

During the Tuesday lunchtime, there was a 
special press conference where presentation 
times were each limited to 5 min. Two excel­
lent and very interesting presentations came 
from Juliru1 Parfitt, Product Mamger for Dis-

81y a11 Norris is rite Se11ior Parmer and 
founder of Bryan Norris Associates, Consul­
Wnts in Electronics, 7 Biddenlwm Turn, 
Bidden/tam, Bedford MK404AT, UK; tele­
phone +44-(0)-1234-26-7988,/ax +44-(0)-
1234-26-2345, e-mail: bnorris@kbnet.co.uk. 
Tlte company specializes in all aspects of 
VDU markets in Europe and provides the 
ltigltly respected VDU Vision market­
analysis service. He is a comributing editor 
to Information Display Magazine. 
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Hitachi 

Fig. 1: At EID, Hitachi inrroduced its new SX3 range of ltiglt-pelfonnance-addressing (HPA ) 
color STN-LCDs, wlticlt are fast (150 ms response rime, with 80 ms coming) and have ltiglt 
comrast ratio (50: I) compared to convemional color STN-LCDs - ar 60% oftlte cost of an 
active-matrix LCD. 
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play Products, Hitachi Europe, Maidenhead, 
England, and Jutta Rasp, Manager of TFT­
LCD Marketing at Samstmg Semiconductor 
Europe GmbH, Schwalbach (near Frankfurt), 
Germany. 

Parfitt introduced Hitachi's new SX3 range 
of high-performance-addressing (HPA) color 
passive-matrix STN-LCDs. He explained that 
this new technology is intended for products 
suitable for the desktop-PC-monitor, mega­
notebook, and notebook sectors, and that it 
has significant advantages over existing pas­
sive-matrix STN displays. In particular, HPA 
has response times of 150 ms - and projected 
response times of 80 ms - which are very 
much faster than those of conventional color 
STN-LCDs (at 300-270 ms) and much closer 
to the TFT response times of 55 ms. Also, the 
new product's contrast ratio of 50:1 is a sig­
nificant improvement over existing technol­
ogy, the shadowing is negligible, viewing 
angles are excellent, and the cost is only 
around 60% that of an AMLCD. 

On Hitachi's stand in the exhibition hall, 
the first available SX3 products were on 
show: the SX3XS003 12.1 -in. SVGA model 
with a standard interface, and the SX33SOO 1 

13.0-in. and SX39S002 15.5-in. XGA models 
with L VDS interfaces (Fig. 1). The fourth 
family member, the SX39X001 15-in. XGA 
panel with a conventional interface, was 
expected to be on sale in early 1998. Also on 
the stand were samples of LCD monitors 
incorporating Hitachi's LCD modules, 
namely, Microvitec's Proteus 34X (first seen 
at EID 1996), Nokia's 300Xa (using the 
Super-TFT 13.3-in. LCD panel), and the latest 
range of 12.1-, 14.2- and 14.5-in. monitors 
from Swedish MultiQ. 

Jutta Rasp gave a particularly detailed 
overview of Samsung's plans to become a 
leading player in the AMLCD-panel and 
LCD-monitor markets. She began with an 
overall FPD market review and outlook, 
before moving on to Samsung 's progress to 

date and its predicted progress. In 1994, Sam­
sung began two-up production of 9.4- and 
10.4-in. panels using its D(evelopment)-Line, 
which employed 300 x 400-mm mother-glass. 
In 1995, Line 1 started up using 370 x 470-
mm glass and was, at the time of her talk, the 
main line for (four-up) production of 9.4- and 
10.4-in. panels and (two-up) production of 
14.0/14. 1-in. XGA panels - plus some two-up 

production of 13.3-in. XGA panels. 
With a 1997 start-up and using 550 x 650-

mm glass, Line 2 became the main production 
line for the (six-up) 12.1-in. SVGAfXGA pan­
els and (four-up) 15.0-in. XGA panels. In 
addition, Samsung had recently atmounced its 
intention to establish Line 3 at Cheonan in 
Korea using 600 x 720-mm mother-glass, 
with a plarmed start-up for the second quarter 
of 1998. This line will be capable of produc­
ing six-up 13.3-in. panels, four-up 17.0-in. 
SXGA panels, two-up 2 1.3-in. UXGA panels, 
and a one-up 30.0-in. panel. 

At the time of the show, Samsung LCD 
monitors were available in sizes from 13.1 to 
15.1 in., while the 17.0- and 2 1.3-in. units will 
be available in 1998. Jutta assured us that by 
the end of 1998 we would actually be able to 
buy the 30.0-in. LCD monitor! All the Sam­
sung TFr-LCDs available for sale were pro­
moted on the stand of its newly appointed, first 
UK distributor, Hawke Displays, the specialist 
optoelectronics division of Abacus Polar. 

Seeing the F utUJ·e 
A glimpse of the fu ture for displays was pro­
vided by the speakers presenting during the 
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conference report 

three conference days. A wide range of 
papers covered the technological aspects and 
potential of CRT, EL, FED, plasma, and STN­
and TFT-LCD. During the first day, J. Nor­
man Bardsley of the U.S. Display Consortium 
(USDC) gave an explanation of the formation 
and aims of the USDC and a progress report. 
The fi rst of his conclusions was that "by pay­
ing attention to the dynamics of a rapid! y 
evolving global industry and the special 
opportunities presented by the needs of [U.S.] 
govemment agencies and other ruche applica­
tions, U.S . display man ufacturers have devel­
oped distinctive technologies." 

The previous paper, by Alan Mosley, DTA 
Project Manager for CRL at Hayes, Middle­
sex, UK, related how the Display Technology 
Alliance (DTA), which started in January 
1997, is a 3-year UK-govemment-supported 
"Technology Foresight" project aimed at 
focusing on the development of the UK 's 
(flat-panel) displays industry. The DTA cur­
rently involves 14 companies and six uni vers i­
ties, and contains five "sub-projects." 

l11e paper "LCDs: Capabilities and Possibil­
ities" by P. A. Gass of Slimp Laboratories of 
Europe Ltd. (Oxford, UK) provided an excel­
lent and extensive review of the status and 
li kely developments of LCD technologies. The 
following extract from the paper's many con­
clusions provides a particularly interesting (and 
realistic) insight from the world's leading LCD 
producer: "However, for these [desktop and 
video display] applications, LCDs are compet­
ing directly with CRTs, whose longer develop­
ment ltistory results in a significant price 
advantage. In the short term it seems likely 
that LCDs will only displace CRTs from those 
environments where space is at a premium." 

But that doesn't mean that the medium-tenn 
CRT-displacement market is small in absol ute 
tenns. R. A. Young and B. E. Young of Dis­
playSearch in Austin, Texas - who were brave 
enough to provide forecasts of the sales of 
"altemative" desktop monitors- told of how 
an (extensive) cost model fo r calculating CRT 
and TFT-LCD costs over the next 5 years had 
(eventually) led to the prime conclusion " that 
TFT-LCDs will grow to 11% of the desktop­
monitor market, or 14.3 million units, by the 
year 2002, representing a 101 % (CAGR)." 

Launching New Products at EID 
Back to the present and the product launches 
at the show. LCDs again predominated, often 
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in products specially designed for industri al 
environments . For example, Craft Data intro­
duced the Carroll Touch flat-panel-monitor 
range, which is able to withstand exposure to 
harsh envirorunents, severe temperatures, 
vibration, shock, and EMI/RFI. The models 
in tltis range employ 13.8-in. AMLCD panels. 
They can operate without routine calibration 
or maintenance, and include open-frame con­
figurations and the choice of an infrared touch 
frame or guided-wave touch screen. 

Data lux (Europe) was showing its U.S.­
made rugged LCD units, in particular the 
LMV10 10.4-in. VGA panel and the LMXI2 
12. 1-in. high-brightness (200 cd/m2

) plug­
and-play monitor that autosynchronizes to 
VGA, SVGA, and XGA. The sealed housings 
of both these models make them resistant to 
liquids and dust, and they are thus ideal for 
industrial use. Digital View's extensive selec­
tion of LCD monitors included the Series 
3000 rugged units, Series 5000 sealed units, 
Series 6000 open-frame units, and ruggedized 
versions of its A V Series of video monitors. 

Dnlch's DataViewn1 and PanelMount tlat­
panel monitors, available in sizes from 10.4 to 
16. 1 in. and s upporting resolutions of VGA, 
SVGA, XGA, and SXGA, are all housed in 
rugged all-metal enclosures designed to with­
stand high levels of shock and vibration and to 
protect against dust, water, and contamination 
to various NEMA standards. Use of the 
DynalinkTM fibre-optic interconnection systems 
allows the displays to be located remotely (up 
to 20 km) from the host computer, as in fac­
tory- tloor industrial-automation systems, ship­
board networks, and ntine workings. 

KME is continually adding new LCD moni­
tors to the line of industri al CRT monitors 
made at its Rochester (Kent) plant in 10- 21-
in. screen sizes. Last orders are being taken 
for 12- and 13-in. models. The latest 29LS 
range of open-frame-chassis TFT-LCD moni­
tors, in sizes from 10.4-in. VGA to 13.8-in. 
XGA, combines TFT panel, power supply, 
and A/D converter board in a single package 
that can be installed behind a console or front 
panel. The 12.1-in. SVGA model is also 
avai lable in an industrial metal desktop case. 

The UK office personnel of Shmp Elec­
h·onics (Europe) GmbH, Hamburg, were 
exhibiting some of Sharp's extensive range of 
products, including the LM80C312 12.1-in. 
STN display specially developed for use in test 
equipment, portable units, and other industrial 

applications. The company says tltis is the 
first color STN screen to offer "a wide-view­
ing-angle film giving high-brightness distribu­
tion" and tlexibility of installation. 

Trident Microsystems, an important outlet 
for LCD monitors from IBM, showed 
numerous examples of the latest 10.4-, I 2.1-, 
and 16.1-in. IDM models, including some 
ruggedized units. In addition, Trident was 
promoting a 10.4-in. VGA TFT-LCD that 
could be read in bright sunlight. This new 
display offers an operating temperature range 
of -25 - +85°C, a wide viewing angle, and a 
500-cd/m2 super-high-brightness backlight. 
Trident promised to introduce a 1000-cd/m2 

model in the near futW"e. 
Sunlight-readable TFT displays were also 

one of the features on the Dico/l Electro11ics 
stand, where four new panels from Computer 
Dy11amics were on view. The 10.4-in. H927 
and the 13.8-in. panels have luminances of 
900 and 800 cd/m2

, respectively! 
Other LCD panels at EID worthy of note 

included the San yo range on the stand of 
Semicom (the exclusive UK and Eire dis­
tributor, and the agent for Sanyo Elech·onics 
Components) and NEC's 10.4- and 20-in. 
panels on the booth of dedicated distributor 
Sunrise Electronics. 

Sunrise also featured NEC's impressive 
new 33-in. plasma display. Plasma panels/ 
monitors were also in evidence on the stands 
of Delphi Information , Hantarex, and 
Thompson Tubes Electroniques. Delphi 
aru1mmced that it had just finalized an agree­
ment with Fujitsu General (UK) and had 
been appointed the official European repre­
sentative for that company's "Plasmavision" 
plasma panels. Moreover, Delphi stated that 
dW"ing the 12 months since the release of the 
42-in. Plasmavision display onto the European 
markets, sales had considerably "exceeded the 
thousand mark." The Hantarex 42-in. self­
contained infonnation-display plasma moni­
tor, launched during the I 996 EID show, was 
announced as going into production. Thomp­
son's two new plasma panels were in 19- and 
24-in.-diagonal screen sizes. Boasting 1280 x 
1024 pixels with 0.38-mm spacing, the 24-in. 
unit showed images of exceptional quali ty . 

Cathodes Still Emitting 
Not yet consigned to oblivion, CRT monitors 
aimed particularly at industrial and infonna­
tion-display uses were shown by a number of 



exhibitors. These included Italian-made mod­
els from Hantarex (21-34-in. units by Sam­
bers) and Sabre Computers (21-, 28-, and 33-
in. by Selti); and UK-made models from PD 
Systems of West Molesey, South London (28 
and 32 in.); Sascal Displays of Hayes (North 
London); newly named X eel Cmporation Ltd. 
of Melbourne (Hertfordshire); and Calibre 
and Microvitec of Bradford. 

Worthy of mention is the wweiling by 
Microvitec of its Magna void magnetic-protec­
tion technology. This comes in three variants 
which can be customized to combat particular 
problems in certain envi.rorunents. The "Mag­
navoid A" solution is an active magnetic-can­
cellation system that prevents displays from 
being affected by magnetic fields; it cancels 
these fields as they occur [Fig. 2(a)]. This 
method is suitable for use in enviromnents 
where mu-metal screening is ineffective. The 
"Magna void B" solution prevents the effects 
of residual magnetism by demagnetizing the 
tube in a way that - unlike traditional degauss­
ing- is not noticeable to the user [Fig. 2(b)]. 

Micmvitec introduced at the show its Pro­
Scan 17SX 17-in. 30-95-kHz plastic-cabinet 
monitor that features Magna void A as standard 
and Magna void B as an option. There was 
also an impressive demonstration of the new 
21-in. fitted with B as standard (A is optional), 
combating continually changing fields. 

The rema.in.ing option, "Magnavoid C," 
"makes use of mu-metal products to deal with 
low magnetic fields or to enhance the effects of 
the cancellation and demagnetization system." 

Summing Up 
Although the 1997 EID was much quieter than 
the 1996 show, it still provided the visitor with 
an excellent overview of the current display 
products on offer in the UK and Europe -
especially for the fiat-panel and industrial 
markets - as well as the future direction of the 
displays industry on a global scale. • 
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Your customers will see more, and you'll see more customers! 
Rotate your LCD display 90, 1 80 or 270 degrees without quitting the active application. 
Compatible with Windows®3.1x, 95 and NT 4.0; and Mac/OS® 
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We made it 60x better. 
The PR411-705 spectroradiometer. It's the latest in the long line of SpectraScan411 

instruments. The standard for accurate light and color measurement. The portable 
PR-705 is 60X more sensitive than its predecessor, to allow testing of instrument 
panels, LCDs and other FPDs at light levels as low as 0.003 cd/m.2 

Use it stand-alone to measure displays inside automobiles and cockpits. Measure 
CATs, LEOs, flash lamps and light sources in the lab with easy-to-use SpectraWin411 

software. Or control the PR-705 remotely by sending ASCI I 
commands over a RS-232 interface. 

No matter what your application, 
the PR-705 is the best choice. 
• The highest sensitivity and accuracy are guaranteed by 

a cooled detector, low-noise electronics and NIST-traceable 
calibration. 

• Six apertures and patented Pritchard® optics make it possible to measure 
targets down to 0.02 mm with bandwidths as small as 2.5 nm. 

• Optics are designed for precise display measurements with low acceptance 
angles and minimal errors due to lens flare and polarization. 

• Built-in floppy drive and parallel printer port eliminate the need for an 
external computer. 

The PR-705 is the solution for all your brightness and color quality problems. 
Call us today for a demonstration. 

See Us at SID '98 Booth 304 
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PHOTO RESEARCH, INC. 

9330 DeSoto Avenue,Chatsworth,CA 9131 1-4296 
Phone: 818-341-5151 • FAX: 818-341-7070 
http :/ /www.photoresearch.com 
e-mail: sa les@photoresearch.com 
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display continuum 

continued from page 4 

We had more money than anyone. Money 
and power - how could anyone even think of 
trying to stop us? I guess the only thing we 
ntissed seeing was how the established bus i-

nesses would react when we began to signifi­
cantly impact their ability to survive. We 
knew we would mortally wound many of 
them, but did they have to get so prissy about 

MEASURING DISPLAYS OR LEOS? 
WE GIVE YOU THE ENTIRE SPECTRUM! 

For every application there is a perfect solution. Our range of scan­
ning and array based spectrometers offers a new perspective in pro­

duction testing, quality control and research. 
With the capability to measure all of the 
optical parameters you need within 
seconds, our Compact Array Spectrometer, 
the CAS140B, is ideally suited for testing 
displays and LEOs. A wide selection of 
interchangeable measurement adaptors 
can be attached by optical fibers for unri­

valed versatility. 
As the market leader in LED optical test instrumentation, innovation 

has always been our strength. It is re-assuring to know that we offer 
you complete solutions for spectroradiometry, photometry, transmis­
sion/reflection and polarization measurements. 

FOR THE PERFECT SOLUTION - PHONE, FAX OR E-MAIL US TODAY! 

Headquarters: Instrument Systems GmbH, Germany, Phone +49·89·4549430 
Fax +49·89·45494311 E-mail: info@instrumentsystems.de 

North America: Instrument Systems, Canada, Phone 613-729-0614 
Fax 613· 729-9067 E-mail: infoCinstrumentsystems.com 

Internet: www.lnstrumentsystems.com 

See Us at SID '98 Booth 630 Circle no. 21 

it? First the travel agents started to protest 
that we were putting their whole industry out 
of business. Well big deal, couldn't they just 
go find something else to do? Then the news­
papers started complaining that they were los­
ing want-ad revenue to our on-line services. 
And then the television folks got mad at some 
of our efforts to combine computers with TV. 
Couldn't they see that we were building the 
great Inforn1ation Society?" 

By this point in his well-worn story, Soft­
wrenginr would get quite agitated and most 
listeners would make some poUte excuse and 
make a hasty departure. However, fo r the few 
who couldn't come up with a quick excuse or 
were too polite, the story would continue. 

"After all these years, I sti 11 can't believe 
how they wanted to mess up everything we 
were trying to do. And all because of a few 
politicians who listened to a ll this whining 
about jobs being lost in their districts. 
Weren't we creating the better society? 

"But you know what? You know what? 
We beat them all! The poUticians, the 
bankers, the newspaper guys, the television 
executives, the software companies that tried 
to take us on- we beat them all ! Ohman, 
that was so great! We actually conquered the 
whole world. The Internet, the Information 
Society, whatever you want to call it, all was 
under our control." 

Softwrenginr's eyes would dance and 
sparkle as he got to this point in his story. His 
rotund body looked absolutely energized, as if 
ready to leap from the bench. But then just as 
suddenly, like a heavy cloud that drifts across 
the sun on a spring day, he would sink back 
into the bench. Now, the energy drained from 
his voice, he would continue. 

"And then after all this, it happened ... 
How could we possibly have seen it canting ... 
I had hired all the smartest software people to 
work in my research group. They were mak­
ing such great progress. We were doing as 
well as anyone developing software for voice 
processing. How could we have foreseen that 
once this technology matured, it would be 
more effective to design it right into the hard­
ware? Once the algorithms for voice commu­
nications were developed and once it was 
found that direct hardware implementation 
was the best, it just seemed that we couldn ' t 
counter the trend. We weren't circuit design­
ers- we didn't know how to do wafer-scale 
layouts. And ... oh yes ... then there were the 
smart displays. Where did those come from?" 



Almost without thinking, he reached for his 
pocket conmmnicator and held it up for his 
listener to see. 

"Just look at this display! Isn 't it a beauty? 
Just look at all it can do. All that and without 
a GUI. 

"How could the change-over happen so 
quickly? Why were people almost glad to get 
away from having to use our software prod­
ucts? Oh sure, pieces of the company sur­
vived. But those of us who only knew how to 
run great software projects didn't have much 
of a chance. 

"Twenty years. All tllis in the span of just 
twenty years. Oh what I wouldn't give to turn 
the clock back to just after the tum of the cen­
tury. Those were the days. Those were the 
days when people respected me and called me 
Nathan ... " 

And then Softwrenginr would slowly rise 
from his bench, lost in Ius own thoughts, 
oblivious to his listener, and slowly shuffle 
back to his aging Hum vee parked among the 
newer SUVs in the small lot next to the shop­
ping mall across from the park. Invariably, he 
would take one more look at his pocket com­
mllllicator and its bright, full-color high-res 
display. Tomorrow, he would most likely 
return to think some more . After all, what 
else was there to do? He certainly didn't need 
the money. 

Softwrenginr looks back, but in 1998 we 
look forward - and many of us are obsessed 
with the evolution of the Information Society 
and the Internet and all the changes that are 
yet to come. To hear some people tell it, the 
Internet is of greater significance than any­
thing else that has happened in the history of 
mankind. In fact, I had one person tell me 
that the Internet is like a giant brain and that 
we each are like a neuron within this global 
mind. And once this giant brain fu lly devel­
ops its capabilities, some incredibly awesome 
but as yet unpredictable changes will take 
place in the human condition. To me, that 
starts sounding like an unholy merger between 
religion and Star Trek - like the Borg that act 
as one giant God-like mind. 

Well, if this seems a little extreme, and it 
does to me, to what can we expect the Inter­
connected Society to evolve? 

First, let's propose a model for how we 
humans interact with information. I would 
suggest that we accomplish everytlling 
tllJough the following four-step process: (1) 
We get information; (2) we think about this 

information and maybe modify or add to it; 
(3) we semi the modified information some­
where or to someone; and ( 4) we look for a 
response and then we repeat steps 1 through 

3 until some greater power pulls ow· plug. 
Now, isn't that about as simple as anything 
can be? It is, as long as we don ' t underesti­
mate the importance of Step 2. 

HOW WOULD YOU MEASURE 
YOUR DISPLAY REFLECTIONS? 

C 199-'·95 ELDIM ! :~ 

EZContrast ,well .. known display 
measurement solution now provides: 
> DiHuse illumination measurements 
> Specular illumination measurements 
>· BRDF analysis 
> Automatic angular dynamic adjustment 

Over +I- 80° incidence, 0-360° azimuth angle while maintaining o measurement 
speed of less than 1 mn for luminonce measurements. 
Compatibility with main display characteristics measurement standards (ISO, VESA . .. ) . 

ELECTRONICS FO R DISPLAYS AN D IMAGING DEVICES 

4 rue Alfred Kastler 14000 CAEN · Frome 
Phone:+ 33 2 31 94 76 00- Fox:+ 33 2 31 47 37 77 
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Of course, to do Step I, we want to get the 
inforn1ation we think we want as quickly as 
we can (instant information gratification). To 
do Step 2, we want complete freedom to do or 
not to do anytl1ing with the information we 
receive. To do Step 3, we want to send the 
information to where we think it will do the 
most good (typically, for us), and again as 
quickly as possible. 

Well then, where do we get the information 
in order to do Step I? Over the centuries we 
have developed some well-known data reposi­
tories, but lately they seem to be proliferating 
at an exponentially increasing rate. The earli­
est databases were, of course, human brains, 
sometimes supplemented by a few cave paint­
ings. Then we learned to keep written records 
of such things as business transactions, reli­
gious events, historical happenings, and 
diaries. These record-keeping procedures 
eventually became highly refined and today 
exist as the ubiquitous laboratory notebooks. 
Then came books, and libraries, and book­
stores, and magazines, and newspapers. Then, 
about a cenh1ry ago, we started adding film 
media like movies, slides, and microfiche. 
And even more recently came magnetic meclia 
like audio and video cassettes. 

Finally, all this came together in computer 
memory. This started out with the now­
almost-forgotten ptmched cards and prolifer­
ated to magnetic tape, and disks, and great big 
drums, and tiny little magnetic cores, soon 
followed by solid-state memory - doubling in 
capacity every pi/2 years. Then we added 
CD-ROM and multi-gigabyte clisks and we're 
not anywhere close to being done yet. 

In order to meet the expectations of Step I , 
we want access to all this information 
instantly. The only way to be able to do that 
is to have it all on computers that we can 
query from wherever we are, whenever we 
want. The converse of this meets the condi­
tions of Step 3. We want to send our pro­
cessed infon llation equally i11stantly. To 
meet the criteria of Step 2, we just want and 
need to be left alone. Step 4 sometimes is 
just like Step I but other times needs another 
human to do a Step 2 first. We also don't 
want to pay very much for doing Steps 1 and 3 
but we want to get paid lots for doing Step 2. 

The obvious conclusion is that once we 
have all the information that exists stored 
away in readily accessible computer 
databases, we need some really convenient 
and fast way to get at it. 
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Getting infonnation from one human to 
another seems to have evolved to support the 
quantity of information that is generated. The 
earliest method was human-to-hmnan interac­
tion. The well-lmown disadvantage of this 
process is that this sometimes requires one or 
both humans to change location (giving rise to 
the travel industry). In addition, we humans 
aren't very good at the accurate storage - or at 
least retrieval - of certain kinds of data. Next, 
we started writing things down and delivering 
this stuff to each other (giving birth to the 
Post Office). Then we reali zed that faster 
information transmission might be a good 
thing, and along came the telegraph - the fi rst 
demonstration of the virtues of digital com­
munication. The telegraph should have led to 
the first fax machine, but didn't. (I continue 
to wonder why not.) Then with the invention 
of the telephone, the raclio, and television, we 
forgot all about digital and went for an all­
analog world. It sure seemed like an advance 
at the time. 

Today, we have seen the error of our analog 
ways and returned to re-invent the Automated 
Telegraph - which, to make it sound more 
contemporary, we have decided to call the 
Internet. We send our dot-packets all over the 
world and other dot-packets come back to us 
in response. Our desktop and laptop comput­
ers and c;ell-phones have made the translation 
process highly effic ient. The massive amount 
of data being stored in readily accessible com­
puter-controlled data banks allows the access 
to occur mostly without human intervention. 
But little dot-packets is what they are. 

Remember back in December 1993 when I 
wrote a column about "Information Velocity" 
and "Information Acceleration?" The Internet 
zips those little dot-packets of information 
along their way at close to their ultimate 
speed-of-light limit. That and lots of locatable 
data storage is all it does. 

In that context, it is poignantly amusing to 
read the pronouncements of some of the Infor­
mation Society pundits who endow the Inter­
net with some mystical properties that are 
expected to change the world - always for the 
better, of course. Esther Dyson, among the 
most respected of these thinkers, in her book 
Release 2.0 writes that the Net offers people a 
chance "to design a world that is more open, 
more accessible to everyone and just a nicer 
place to live in." Really? That can only hap­
pen in Step 2, and the Net has nothing to do 
with that. The only thing the Net can do is to 

make us be good or bad faster. If we are 
inclined to do good works, the Net will enable 
us to reach more of our fe llow humans faster. 
And if we are inclined to take advantage of 
our fe llow humans, the Internet will give us 
the tools to do that faster as well. 

Think of it this way. If we want to go shop­
ping, we can go to a store and make a per­
sonal transaction (the thousands-of-years-old 
method), we can look in a mail-order catalog 
and send off a letter or make a phone call to 
place our order, we can watch our TVs and 
participate in the home-shopping network, or 
we can use the Internet. Each of these has 
certain virtues for speed and information con­
tent. But there is nothing about the Internet 
that guarantees that tl1e purchased product will 
be better or more in keeping with the manu­
facturer's claims than mai l-order or TV shop­
ping. For some goods, the best shopping is 
still done in person at a store. The Internet 
provides another convenience just like the 
telephone did, but let's keep tlungs in perspec­
tive - the Intemet will not by its ve1y exis­
tence make this world a better place ill which 
to live. Dam it. Does that mean we will all 
have to take responsibility and do it on our 
own? Sounds kind of hard, doesn 't it? 

For instant and convenient response to tlus 
column over the Internet, you may reach me 
at silzars@ibm.net, or by dot-packets over the 
fax at 425/557-8983, or by audio at 425/557-
8850, or by the recently improved and 
friendlier Post Office at 22513 S.E. 47th 
Place, Issaquah, WA 98029. All these meth­
ods will be considered equally good by this 
author and the sender will receive a response 
by the communication method that I will 
select using the faculties endowed me in 
Step 2. • 
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Taiwan's Largest LCM Manufacturer 

See Us at SID '98 Booth 510 

* SOLOMON Technology is ISO 9001. 
* We 100% TEST: Electrical, Visual, Optical, Environmental. 
* Lowest failure rate in the industry: Less than 1/ lOth of 1%. 

(Failure rates to not include freight damage or misuse) 
* Over 300 standard designs to choose from. 
* We stock our most popular designs for immediate delivery. 
* Simple modifications to our standard designs to fit your 

special needs is not a problem. 
* Complete custom design is our specialty. From simple LCDs 

to ALL-IN-ONE PCB solutions to maximize cost savings. 
* State of the art COB, TAB & COG machines on line Q-1 '98 

in our new Kaohsiung facility. 

SOLOMON 
21038 Commerce Pointe Drive, Walnut, California 91789 
Sales (909) 468-3732 ext 3039 Fax (909) 869-6258 
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Increase EMI/RFI 
Protection vvith 
DURALAN II™ 
High Performance Windows, 
Lenses and Filters 

Laminated Within the Filter 
Various Conductors Available 

1 
Abrasion Resistant Surface 
Anti-Glare Finishes 
Various Transparent Colors I 
Contrast Enhancement 

New. High Performance. 
Small. Affordable. 

Lightweight and portable, the new Video Instruments 
Model 875 practically fits in the palm of your hand. Yet 
the number of patterns and rates that can be down­
loaded from your PC. to the unit is virtual ly unlimited. 
Talk about versatile! 

Call 1-800-962-8905 U.l. U1~;; 1;;;~;;~;;ecs. 
2155 Bellbrook Avenue • Xenia, OH 45385-4043 

Phone: 937-376-4361 • Fax: 937-376-2802 
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G R APHI CS AND E L ECT R O NI CS 

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

See Us at SID ' 98 Booth 857 Circle no. 26 



Interface Solutions 
for flat panels 

Speed up development and product realisation time with our high quality flat panel inte1face controllers for 
your LCD, Plasma or EL projects. Suitable for small or high volume projects and monitor production. 

Analog - Computer Bus card- PC Video · PAL/NTSC 
AC series: A range of interface 
controllers for LCD, Plasma or EL, to 
connect to analog graphics source. 
VGA (640x480), SVGA (800x600), 
XGA (1024x768), SXGA ( 1280xl024). 

DC series: Includes PCI bus LCD 
graphics card for providing LCD digita l 
signal output from a PC. 

PN series: Advanced multi system 
video interface for TFT LCD and 
Plasma panels . 

SV-Series: A combination interface for 
both computer graphics and video (PAL, 
NTSC) for LCD & Plasma. 

~ NEC analog panels are also supported. 

Digital Vievv 
USA: Tel : 408-287 4935, Fax: 408-287 3952 
England: Tel: (0)1438-816 600, Fax: (0)1438-816 909 
Hong Kong: Tel: 2861 3615, Fax: 2520 2987 

See Us at SID '98 Booth 409 

Applied science Laboratories 
175 Middlesex Tpk, Bedford, MA 01730 

tel: 617·275·4000 fax: 617·275·3388 

ASL@A-S-L.com 
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Accessories: A wide variety of 
support accessories. 

Enclosure options: 
Open frame kits: panels & interface 
controllers in easy to use frames. 
Industrial display systems 
Desktop monitors 
LCD multimedia systems 

Internet: www.digitalview.com 
Email: sales@digitalview.com 
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OPPORTUNITY IN 
OVERDRIVE 

BARCO Display Systems is a leading developer and 
manufacturer of high performance, real time graphics controllers 
and high resolution video products. We are currently seeking a 
professional for the position of Sales Consultant, lOP, to work at 
our Tucker, Georgia (metro Atlanta) location. 

SALES CONSULTANT. IDP 
Responsibilities include the sales of Industrial Display Products 
to various markets in the US including military, government, 
process control markets, and others. 

Must possess an undergraduate degree in Business 
Administration, Communication, a related field or equivalent 
experience; a minimum of 5 years' experience in trad itional 
industrial markets including process control and industrial 
production systems; knowledge of CRT and AMLCD displays; 
and excellent communication, selling, and interpersonal skills. 
Technical aptitude, computer proficiency (Excel, Word, and 
PowerPoint), and extensive travel (up to 75%) required. 
Experience with emerging markets such as automation, navel 
vessel, and ground vehicle electronics a plus. 

BARCO offers a competitive salary, benefits, and relocation 
package. For immediate consideration, please forward resume 
and cover letter to: BARCO Display Systems, HR Dept. -
Sales IDP, 2558 Mountain Industrial Blvd., Tucker, GA 
30084; e-mail: hr@bcx.barco.com For more information on 
BARCO, visit our w eb site at www.bcx.barco.com Barco is an 
Equal Opportunity Employer/AA. 
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editorial 

continued from page 2 

Akam.i installed its first RGB LED video 
display in 1995, and wound up installing four 
that year. Eight large displays were installed 
in 1996, and the company anticipated 
installing ten by the end of 1997, including 
some outside Japan. 

Originally, Akami produced red-green video 
displays. When Nichia Chemical developed 
its high-luminous-efficiency blue LED in late 
1993, Akami started development of an RGB 
display. Displays installed from July 1996 use 
pure green (x = 0.19, y = 0.67) gallium nitride 
LEDs, and those installed beginning in 1997 
use a new GaAIInP red LED that is, in the 
company's perfect phrase, "tenderer to 
humans' eyes." With the new LEDs, the color 
primaries are very close to those on the NTSC 
color chart, says Akami. Akami is also proud 
of combining multiple LEDs in each pixel, 
which allows a finer pixel pitch of 3-6 m.m 
and "remarkable improvement . .. on color 
blending from short distance." Viewing angle 
was also expanded in 1997 to not less than 
±60° horizontally and not less than ±35° verti­
cally. 

Akami has installed RGB displays with 
diagonals ranging from 120 to nearly 700 in. 
Each of the company's "Super Vision Lisa" 
systems includes an image controller for both 
video and non-video images, and accepts sig­
nal input from cameras, TV tuners, laser discs, 
VCRs, and similar devices. Dot-image data 
such as English or Japanese characters, ani­
mation data, and scheduling data are readily 
managed with a personal computer. Power 
consumption is 25- 50% less than large dis­
plays using CRTs or fluorescent lamps, and 
lifetime to half brightness is 3 times that of 
the competing technologies, Akarni says. 

Westerners may not be ready to confront a 
30-ft. video image of Jerry Springer around 
each corner of a city sidewalk or each curve 
of a highway, but we feel differently when the 
image is of Cal Ripken, Jr., at Camden Yards 
or of Michael Jordan at any basketball facili ty 
in the country. That's an application that 
would bridge this particular cultural divide. 

- Ken Werner 

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

continued from page 6 

The three SID chapters - with the French 
chapter as main contractor - have asked the 
EC for financial support. A further, very 
worthwhile goal of this proposal is to bridge 
the three-year gap between EuroDisplay con­
ferences. These conferences, organized by 
SID and the respective national organizations 
of the host country, do indeed play an inte­
grating role in the European and worldwide 
display community. 

The next EuroDisplay conference will be 
held September 6-9, 1999, in Berlin. It will 
be preceded by the IFA, a very large exhibi­
tion that includes a show of displays, the 
broadcasting of images, and the processing of 
images. EuroDisplay '99 will be opened by a 
workshop on current and hot display topics, 
such as plastic foils for substrates or for the 
enhancement of picture quality. A highlight 
of the conference will be a performance of the 
Berlin Philharmonic. 

The SID chapters in Eastern Europe orga­
nized a display conference in the Crimea from 
October 12- 16, 1997. This meeting was sup­
ported by SID. As part of the support arrange­
ment, the Proceedings of the Crimea Confer­
ence will be available at a moderate fee to SID 
members and other display enthusiasts. This is 
an opportunity to become familiar with display 
activity in Belarus, Russia, and the Ukraine. 

Finally, attention is drawn to a forthcoming 
display symposium in Garmisch in the Bavar­
ian Alps from April 29- 30, 1998. It is orga­
nized by ITG, the German Society for Infor­
mation Technology, and is sponsored by SID. 
TI1e conference language is English. Besides 
enjoying spring in the Alps, participants are 
offered talks on flat-panel displays, their fab­
rication equipment, and applications. For fur­
ther information, please contact: 

Dipl. -lng. Rupert Rempel 
VDE Verband Deutscher Elektrotechniker e.V. 
Stresemannallee 15 
D-60596 Frankfurt am Main 
Tel. +49 69 6308 381, Fax +49 69 9631 5213 
E-mail: 100145.67@compuserve.com • 

Professor Emst Lueder is Director of the 
Institute of Network and Systems Theory 
at the University of Stuttgart, Germany; 
telephone +49-711-685-7330; fax 
49-71 1-685-7311; e-mail: emst.lueder@ 
ins.uni-stuttgart. de. 

calendar 

Display Technology 
EUROMO ITOR '98: The Second International 
Exhibition-Fair oflnformation Display Devices 
and Projection Equipment. Organizers: Russian 
National Association of Display Manufacturers, 
Distributors, and Consumers. Contact: E. G. 
Goushchin, President, SPS Concept Engineering, 
Office 902,41 Vemadskogo av., Moscow, 117981, 
Russia; (095) 430-8650, 338-9582, 339-5726, 
e-mail: concept @aha.ru; Internet: http://www.aha. 
rut-concept. 
March 10-13, 1998 Moscow, Russia 

The 1998 SID International Symposium, Seminar 
& Exhibition (SID '98). Sponsored by SID. Con­
tact: Jay Morreale, Palisades Institute for Research 
Services, Inc., 20 I Varick St., Suite 1006, New 
York, NY 10014; 212/620-3371, fax 212/620-3379, 
e-mail: jmorreal @newyork. palisades.org. 
May 17-22, 1998 Anaheim, C A 

9th International Workshop on Ino•·ganic and 
Organic Elecfl·oluminescence (EL 98) and T he 
Fourth International Confe1·ence on the Science 
and T echnology of Display Phosphors. Spon­
sored by SID, PTCOE, DARPA, and the Oregon 
Center for Advanced Technology Education. 
Contact: Mark Goldfarb, Palisades Institute for 
Research Services, Inc., 201 Varick St., Suite 
1006, New York, NY 10014; 2 12/620-3380, fax 
212/620-3379. 
Sept.14-17, 1998 Bend, OR 

The 18th International Display Research Con­
ference (Asia Display '98). Sponsored by KPS 
and SID. Contact: Prof. S. Lim, Secretary General; 
+82-4 17-550-3542, fax +82-417-55 1-9229, e-mail: 
limsk@ns.dankook.ac.kr, Internet: http://tftlcd. 
kyunghee.ac. kr/idrc98. 
Sept. 28-0ct. 1, 1998 Seoul, Korea 

The 42nd Annual Meeting of the Human Factors 
and E•·gonomics Society. Contact: HFES, P.O. 
Box 1369, Santa Monica, CA 90406-1369; 
3 10/394- 18 11 or 310/394-9793, fax 310/394-2410. 
Oct. S-9, 1998 C hicago, IL 

The Sixth Color Imaging Confe•·ence. Sponsored 
by IS&T and SID. Contact: IS&T, 7003 Kilworth 
Lane, Springtield, VA 22151; 703/642-9090, fax 
703/642-9094, e-mail: info@imaging.org. 
Nov. 17-20, 1998 Scottsdale, AZ 



JOIN US IN BOSTON TO SEE AND HEAR 
WHAT'S NEW IN DISPLAY TECHNOLOGY. 

·The Technical Program will consist of 180 original and 
invited papers with 80 more in a Poster Session, all orga­
nized in five parallel tracks: 
- AMLCDs and Display Manufacturing 
-Applications and LC Technology 
- CATs and Emissive Displays 
- Applied Vision , Human Factors, Display Measurement, 

and Hardcopy/Imaging Systems 
- 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 200 vendors will demonstrate the latest in displays, 
components, and equipment. 
• Evening Panel Discussions, an Exhibitor Reception, 
a Conference Luncheon, and an evening Social 
Event wi ll complement the technical program. 

14 
SEPTEMBER 

Fourth International 
Conference on the Science 
and Technology of 
Display Phosphors 

BEND, OREGON 
SEPTEMBER 14-17, 1998 

• An international conference on the future 
prospects of phosphors for-

ELDs - FEDs 
-CATs- Plasma Displays 
- PL Devices- LC Backlights 

For additional information: 
Lauren Kinsey 
Society for Information Display 
1526 Brookhollow Drive 
Santa Ana, CA 92705-5421 
714/545-1526, fax -1547 
socforinfodisplay@mcimail.com 

SEPTEMBER 
18th International Display 
Research Conference 
(Asia Display '98) 

SEOUL, KOREA 
SEPT. 28- OCT. 1, 1998 

• An international conference on display 
research and development aspects of: 
- Display Fundamentals Display Devices 

Hard Copy & Storage Input Systems 
-Integrated Devices and Applications. 
- Image and Signal Processing 

Color Perception Human Factors 

Since 1962, a professional worldwide interdisciplinary society m 0 m committed to the advancement of information display. 

17 
NOVEMBER 

Sixth Color Imaging 
Conference: Color Science, 
Systems & Applications 

SCOTTSDALE, ARIZONA 
NOVEMBER 17-20, 19 98 

• An international multidisciplinarv forum 
for dialogue on· 
-Creation and capture of Color Images 

Color lmaoe reproduction and 
interchange 

Co-sponsored with IS&T. 



Acer Peripherals 
Ad-Vance Magnetics, Inc. 
Advance Reproductions Corp. 
Arconium 

Brewer Science, Inc. 
Brimar Ltd. 

Canon, Inc. 
Celco 
Cherry Electrical Products 
Chw1ghwa Picture Tubes, Ltd. 
Clinton Electronics Corp. 
Coming Inc. 
Corning Japan K.K. 
Crystaloid LCDs 

Dale Electronics, Inc. 
Diagnostic/Retrieval Systems, Inc. 
Display Inspection Systems 
Display Laboratories 
Dolch Computer Systems 
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dpiX, A Xerox Company 

Electro-Plasma, Inc. 
Endicott Research Group, lnc. 
Epson America 
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Gerome Manufacturing 
GE Plastics Japan Ltd. 
Graseby Optronics 

Hewlett-Packard Co. 
Hitachi, Ltd. 
Honeywell, Inc. 
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Imaging & Sensing Teclmology 
Incom, Inc. 
Industrial Electronic Engineers, lnc. 
Industrial Technology Research 

Institute 
In Focus Systems, Inc. 
l.nfodex, Inc. 
Interface Products, Inc. 
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ISE Electronics Corp. 

Kent Display Systems 

Lam Research 
Lexel lmaging Systems, Inc. 
LG Electronics, Inc. 
Libbey-Owens-Ford Co. 
Linfmity Microelectronics 
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Litton Systems Canada Ltd. 

Micron Display Technology, Inc. 
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Micronic Laser Systems AB 
Microvision Corp. 
Minolta Hong Kong Ltd. 
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Photo Research 
Photronics, Inc. 
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Sony Corp./Corporate Research 

Labs 
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Stanford Resources, lnc. 
Supertex, Inc. 
Syntronic Instruments, lnc. 

Tamarack Scientific Co., Inc. 
TDK Corp. 
TEAM Systems 
Techneglas, Inc. 
Teledyne Electronic Technologies 
Terapixel, Inc. 
Thomas Electronics, Inc. 
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Toshiba America 

Ultra Electronics 
UL V AC Technologies, Inc. 
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Short Course 

LIQUID CRYSTALS 
Materials and Display Devices 

Lecture/Laboratory Course 

Liquid Crystal Institute 
Kent State University 

Kent, Ohio 

June 2-5, 1998 
This hands-on lecture/laboratory course emphasizes 
electro-optic applications and provides a working 

understanding of liquid crystal materials and technology. 
Lectures cover fundamental properties of liquid crystals 

and display applications. Small group laboratories 
concentrate on characterization of liquid crystals as 

well as device design and fabrication. 

Cost: $1,250 - To register, call Kent State University's 
College of Continuing Studies at (330) 672-3100. 

For information on course content, contact 

Dr. Bahman Taheri, Liquid Crystal Institute 
Tel: (330) 672-3999 ext. 343 

Fax: (330) 672-2796 
bahman@scorpio.kent.edu 

Sponsored by ALCOM, the National Science Foundation 
Science and Technology Center for 

Advanced Liquid Crystalline Optical Materials 
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We Can Put Any 
Bright Idea On Display. 

Whatever your LCD needs - standard o r custom - Optrex can offer an effective, cost-efficient solutio n. 

For over 30 years, manufacturers have relied upo n Optrex for techno logically-advanced character, mo nochrome, color and custo m LCD 

configuratio ns. Founded as a joint venture between Asahi Glass Co. LTD. and Mitsubishi Electric Corp., Optrex provides technical design 
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Fo r more informatio n call Optrex, o r see your electronics distributor today. 
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