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Vided Walls Hit the Big Time

® Improving the Quality
of Medical Images

@ Color CRTs Without
Shadow Masks

® Video-Wall Cube Systems
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First Plastic TV Screen




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

Wlatever your LCD needs - standard or custom - Optrex can offer an
effective, cost-efficient solution. For over 30 years, manufacturers have relied

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

LCD Module

call Optrex, or see your electronics distributor today.
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INTERNATIONAL

COVER: As video-wall technology improves dramatically
and becomes increasingly cost effective, it is finding new
applications. Jay Leno's version — as seen on “The

Tonight Show " on NBC TV - presents a 10-ft.-diagonal
image on a 3 % 3 array of video-wall “cubes.” Remarkably,
there is virally no image gap beoween cubes and no
brightness fall-off toward the edges of each cube.

[CREDIT:] Pioneer New Media Technologies

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

Next Month in
Information Display

Display-Business Issue

+ The New Monitor Market

+ Good Display Measurements

- Pioneering the Right Technology
+ Why Do PDPs Cost So Much?

+ Riding Moore to Market in 3-D
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guest editorial

LCDs: Ready for Naval Operations?

by Kenneth E. Sola

Just over a year ago, Tom Holzel wrote a guest editorial for this magazine [see
“The Emperor and His Flat-Panel Displays,” Information Display, March 1997 -
Ed.]. The theme, that flat-panel displays could not handle commercial video,
provoked a great deal of reaction. Iread the editorial and some of the responses
to it that subsequently appeared in the August issue of Information Display. The
idea intrigued me, but I did nothing with it; that is, not until late November of
last year.

At that time, as a civilian employee of the U.S. Navy, I was called upon to
prepare for two important visits to the Naval Air Warfare Center at Patuxent
River, Maryland, which were scheduled for early December. The first was by
the Military Applications Users Group of the U.S. Display Consortium. The
second was by members of the Office of the Secretary of Defense.

My task was to poll engineering support personnel and military users of FPDs
for information regarding the performance of the technology and the general
level of satisfaction with FPDs. What I learned disturbed me. While there was
some satisfaction with the performance of cockpit displays of text, graphics, and
low-update-rate information, there were many complaints about backlighting,
reliability, off-axis viewing, glare, and the display of video. The problems with
“dynamic contrast” mentioned by Holzel were evident. There was general user
dissatisfaction with the display of video from military sensors, such as forward-
looking infrared (FLIR). This feedback prompted me to draft a very negative
position paper.

In view of the stated problems and the rapid advances being made in the FPD
industry, it was time to have a look at these FPDs. In a study conducted by the
Crew-Systems Integration Department at the Naval Air Warfare Center at Patux-
ent River Naval Air Station, we concentrated on LCDs, primarily because this
was where most of the problems were being reported, but also because these
were the most “fleet-ready” FPDs, with enormous pressure for their being
installed to replace the bulky, heavy CRTs currently in use.

From January through March, we had opportunities to evaluate a large number
of FPDs, most of which were LCDs built up from the common 20.1-in. glass
substrate being offered by NEC. This normally white glass had solved the off-
axis viewing problem with the use of in-plane crystal switching. But this
method of switching did not come free. It reportedly reduces switching speed,
which would be expected to worsen video-smearing and image-retention prob-
lems. In addition, the turn-on time (Z,,) is significantly longer than the turn-off
time (2,), which leads to problems such as “waterfall gram blink,” in which a
display filled with pixels of contrasting luminance levels wink noticeably as
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These problems diminish the utility of LCDs for military use, but they were
not generally known in the military community when we started our evaluations.
What was known - and acted upon - was that the FPD industry had finally pro-

zine, nor do they necessarily reflect the
position of the Society for Information
Display.

duced a large-area 1280 % 1024 color LCD that could replace the 19-in. CRTs in

continued on page 47
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Powerful Video Generators.

The

STANDALONE

ASTRO VG-323

. Dot Clock to 250 MHz

Horizontal Scan to
- 255KHz

W omes | " Operated directly from

_ETE’ a PC or with “Remote”

sl I® Frontpanels

- Compact/High
E Performance
: 256 Levels at all

Frequencies

Standalone Units from 32950

If you want a very flexible Video
Generator, the Astro VG-823 isa
high performance, lightweight and
compact unit that offers the capability
to test any high resolution display
system up to 1600x1280 at high
refresh 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.

Call 1-800-338-1981

Sma

DIGITAL
ASTRO VG-826

True “Digital” Video
Generator

Dot Clock to 60MHz /
120 MHz

Operated directly from
a PC or with “Remote”
Frontpanels

Very Compact &
Lightweight

8 Bits resolution/
pixel/ color

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.

Visit www.team-systems.com

rt Choices.

PC-BASED
UNI VG-D250).

PC-based Performance
Dot Clock to 250MHz

Horizontal Scan to
250KHz

Fully Programimable
Patterns

Fully DDC Compatible

Accepts Bitmap-Files

PC-Based Units from 82500

This is the best PC-Based Video
Generator if you work with Display
Systems up to a 1600x1280 resolu-
tion. Its “DDC” capability is an
increasingly impaortant asset in service
& manufacturing applications.

The UNI-VG-D250pc allows
VESA-D.PM.S. testing and the ability
to import preset data files from other
sources as “test patterns’.

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

TEAM

systems

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

The Wiggly Green Worm ...

by Aris Silzars

“Hey guys, come look. I've got the green worm!”
shouted Gary, with obvious excitement in his voice.
The other engineers immediately rushed over to
Gary’s bench, and sure enough, there on the screen
was a green glowing thing about 10 cm long, 0.5 cm
wide, and wiggling in a distorted sort of sine-wave
fashion at roughly 10 Hz. Both ends of this worm had fat little blobs brighter
than the main body. Nevertheless, all the engineers gathered around the crude
metal box containing this newborn wiggler were clearly impressed. Congratula-
tions were offered all around. Later, after work, they would go to the local pub
and properly celebrate the birth of this, the company’s latest product.

Of course, it would be several more months before this fat little worm would
learn to focus itself into a respectable thin, bright, and uniform trace across the
new oscilloscope’s screen and would learn to wiggle at several hundred mega-
hertz instead of just 10 or 20 Hz. And perhaps to the casual and unknowing
observer, this first sign of life would not have been very impressive. Yet, to
those who truly understand the challenges of making new technologies play
together, such events are always momentous occasions.

Taking new technology to market is a very non-trivial and usually under-
appreciated undertaking.

My own love affair with green worms and other glowing things began quite
innocently in a high-school science class when an engineer from Tektronix
stopped in one day and gave us a demonstration of how an oscilloscope can
show such things as voices and musical sounds, what a sine wave and square
wave look and sound like, and how one can trace the signal through a television
set. That one event, perhaps more than any other, was my inspiration to become
a scientist and engineer. Then and there, T decided that T too wanted to learn a
science discipline and perhaps eventually create something that would be worthy
of displaying on such a marvelous instrument.

What would have been my reaction that day if I could have seen 15 years into
the future to a time when I would not only be working with these marvelous
instruments but also managing the design of far more sophisticated high-speed
displays than the one that awed me in that high-school science class? Well, real-
ity can sometimes exceed even our visions and our dreams. Now, isn’t that a
thought worth keeping for future reference, especially when one hits that occa-
sional bump in the road of life?

Can you imagine anything more unlikely than a CRT? Oh, you think it’s per-
fectly obvious? Well, then, let’s see you explain the workings of a rudimentary
CRT to someone who doesn’t already know what you are talking about.

“Well, first you take a glass bottle and you pump most of the air out of it.
Next, you stick this coated wire-thingy in it and you heat it up so it’s glowing
red hot. Then, you put some special powder somewhere on the surface of this
bottle, such as the flat bottom part, and call it the screen. To operate it, you put
a high voltage between the hot wire-thingy and the powder - and it lights up.
Then, if you want to get really clever, you can also put some metal plates inside
and put some varying voltage on them, and then you can move the glowing spot
all over the screen faster than the eye can see.”

continued on page 46
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Unfortunately, we have no choice. Because even though the competition claims sunlight readability for their LCDs, all we've
seen is a lot of power, a lot of heat and not a lot of brightness. Especially in high ambient light, where you need it the most.

Our new MITRA display changes all that. In fact, our 6.4" VGA delivers over 1500cd/m2 on only 11w of power. This should brighten
your day. So call 1-888-675-1117 or visit our website at www.emco-display.com, and see how MITRA beats the competition, hands down.

QAITRA“

From EMCO. The world’s largest supplier of ATM monitors
Circle no. 3




1998 Rohm and Haas Company,
Rhoplex and Primal are registered trademarks of Rohm and Haas Company.

Jt’s no easy task. You see, CRTs coated with pre-aluminizing
lacquers based on new Rhoplex® TV-3433 water-borne
polymer produce images every hit as bright as tubes with
solvent-based lacquers. And with Rhoplex TV-3433, you
have far fewer manufacturing defects, no dangerous vapors
requiring special recovery equipment, and no waste handling
problems. It even mixes better with additives.

! What’s more, Rhoplex TV-3433 performs beautifully on

average size CRTs, and you can count on terrific results
as the market expands to wider screens.

So, for cleaner manufacturing, more predictable products
and an image as bright as solvent-based lacquers,
switch to Rhoplex TV-3433. Now that’s not just brighter.
It's smarter.

In certain countries outside the U.S. this product is designated Primal® TV-3433.

ban you find the tubes with the water-borne coating?

InrroDUCING

RHOPLEX® TU-3433
ROHM "
sHARS The smarter, brighter water-borne.
To find out more about Rhoplex TV-3433, call 1-800-510-0799,
e-mail us at mahnss@rohmhaas.com, or circle the reader
service card number.
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“Reports of our death have
| b2
been greatly exaggerated! e

& = generation in deflection technology.
INIR:: --

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

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

the power of Video Display Corporation behind us! v
|

Global supplier of
display technology

WinTron Technologies - 250 Runville Road - Bellefonte, PA 16823 - E.mail wintron@vicon.net
Division OFFices 814.355.1521 - Fax 814.355.1524
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WHICHEVER VIDEO
TEST ENVIRONMENT
YOU CHOOSE TO WORK IN...

&

STANDALONE

ONE VIDEO TEST GENERATOR
' STANDS OUT FOR PRICE
AND PERFORMANCE

Announcing the new 360 MHz
801GG Video Test Generator. !
NS Powerful! Over 150 standard test images. Over 130 popular formats.
' 14 for HDTV, All pre-programmed. Plus, create your own tests easily with
M our exclusive VGM [Video Generator Manager| software. This new interface
enables you to customize images and sequence tests, plus it even carries an
on-line user’s manual. The 801GG-ISA is available as a PC plug-in
for $5,700. Or the 801GG, a standalone unit, is only §7700.

Contact Quantum Data now.

The Art of Technology

QUANTUMDATA AN\

2111 Big Timber Road, Elgin, Il. 60123
Phone: (847) 888-0450 Fax: (847) 888-2802
Website: http://www.quantumdata.com ; /
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1501 Newtown Pike * Lexington, KY 40511 - (606) 243-5500 Fax' (506) 243-5555
| ,r Sales& Marketing: (970) 731-5260 + Fax: (970) 731 261
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The ultima: jotometric measurement versatility.

For brightness, color, and CRT frequency, the PR-880, our next generation,
fully-automatic filter photometer is the brightest star in the sky.

Equipped with patented Pritchard optics, for benchmark through-the-lens
viewing accuracy, its built-in automatic attenuators, colorimetry filters, and
apertures provide illuminating value, speed, and precision.

Fully automatic, the PR-880 masters space and time with... Auto Measure-
ment and Calculation. One-key, programmable calibration. Full on-board
CPU control. And a brilliantly backlit supertwist LCD display.

And, its advanced Auto data logging, RS-232 Remote operation, and
universe of accessories, deliver stellar application performance in:

e Automatic Testing of LCD'sand e Automotive Panels
Other FPD's e Uontrast Measurements

e Interior/Exterior Lighting * Aerospace Displays

* Human Factors

Fittingly, the PR-880 weighs less, costs less, and takes less to operate than
any photometer in its class. And, its rugged, single-component design does
more of the work, while you do less.

Leap ahead... to ultimate versatility in brightness and color measurement.

i PHOTO RESEARCH
s .

The Industry
Standard
Jor Display
Testing.

9731 Topanga Canyon Place - Chatsworth, CA 91311

Phone: 818-341-5151 » FAX: 818-341-7070
htip://www.photoresearch.com
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Video Walls Don’t Stand Still

Looks are everything with video-wall cube systems, and the
technology for making walls look good is evolving steadily.

by Josh Kairoff

OVER THE LAST 50 YEARS, the display

industry has developed a variety of technolo-
gies for the cost-effective presentation of
information, ranging from desktop-computer
displays and portable flat-screen LCDs to
plasma panels and projection systems. Of the
many video technologies introduced in the
professional display marketplace over the last
15 years, the video wall has been one of the
most versatile and popular.

Introduced in the mid-1980s, video walls
first caught the attention of trade-show and
facility managers wanting to deliver video
information to large audiences. Eventually,
the video-wall concept became cost-effective
in a variety of applications, including retail
stores, restaurants, sports arenas, corporate
command-and-control settings, and many
public forums (Fig. 1).

Video walls became an attractive solution
by offering an image area that could be
expanded to almost any size without increas-
ing depth and while offering programming
features not available in other display media.
The technology has maintained its benefits
into the digital age and promises to be a leader
in high-definition broadcast applications.

What Is a Video Wall?

The first video walls were formed simply by

building a wall of traditional television moni-
tors that displayed the same image on each
individual screen. This “wall of video”
became a video wall with the introduction of a
custom processing box to matrix the image so
that it would appear as one (or more) large
image(s) spanning all of the displays. The
concept evolved even further when display
boxes became controllable so that a program-
mer could manipulate the video wall in a pre-
sentation environment.

Today, video walls are controlled digitally,
and the central processor can even interact
with “smart cubes,” allowing multiple images
from different sources to be displayed simul-
taneously (Fig. 2). The video-wall processor
accepts signals from any AV source or input
and can convert them into separate data
streams that can be sent to specific cubes.
This makes it possible to project a different
image on each screen, the same image on each
screen, one giant image across the entire

Josh Kairoff is a senior field engineer for the
Display Systems Division of Pioneer New
Media Technologies, 2265 E. 200th St., Long
Beach, CA 90810; telephone 310/952-2111,
fax 310/952-2990, e-mail: jkairoff@pnmt.
com. He previously held technical positions
with CNN and several systems integrators.
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Pioneer New Media Technologies

Fig. 1: This Bloomberg Financial Television sign located in the main concourse of New York

City's Pennsylvania Station is one example of a video-wall application. Each of the two video

walls, separated by the concave fixed-image Bloomberg sign, contains 16 40-in. Pioneer cubes
and is 11.1 ft. wide by 10.3 ft. high. The entire assembly is 101 ft. long.

0362-0972/98/1406-012$1.00 + .00 © SID 1998




, shorter viewing distances where video
walls excel.

) » Unlike rear-projection displays, video
Video walls do not require more room as screen
Processor . size is increased, and image resolution
g e gl e } L and intensity do not decrease.
"": Video Cubes
l‘ o Video walls comprise two main elements: dis-
P " play cubes and signal processors. Video
Anaiog signal line e Tt cubFs typically include a projector_(or
engine), screen, and lens mounted in a frame
1 -I‘ (or chassis), and are stacked together to form
(S ‘h___,,__-al e —a a large image area (Fig. 3). The units can be
LI H
:[:..:._‘-J either stacked on the floor or hung suspended

from a ceiling or gantry. Current video walls
use polymer screens to focus the light and

_‘ make an image. These screens have played a

key role in recent wall advancements.
In early video walls using direct-view CRT

data lines ver

data lines
———— displays, the screens were made of glass.
- Their size and weight contributed to a large
e E e separation, or mullion, between screens.
Optional Computer Control | These days, the mullion between video cubes

is roughly 5 mm wide, with some as small as
3 mm. And with the new mullionless screens
recently introduced by several manufacturers,
the separation is virtually unnoticeable to the

Fig. 2: In today’s video walls, the central processor can digitally interact with “smart cubes,”
allowing multiple images from different sources to be displayed simultaneously.

group of screens, or any combination of the screen to project the light. viewer.

above. - Direct-view displays, while ideal for Projection screens consist of two lenses - a
The direct-view monitors used in the first large outdoor stadiums, exhibit pixelated | Fresnel lens and a lenticular lens - that

video walls have long since been replaced by images and poor viewing angles at the ‘ together focus images and distribute them

rear-projection units - or cubes - that create a
virtually seamless presentation of information
because there is very little separation between
the screens. Today, cubes are designed
specifically for video walls, incorporating a
custom rear-projection system within a spe-
cially designed frame assembly. With each of
the cubes having matched phosphors, fine
manufacturing tolerances, and precision
adjustments to obtain compatible video char-
acteristics, today’s video walls are able to
deliver high image quality and space effi-
ciency while providing levels of brightness
and resolution superior to anything previously
produced.

Video walls can form an image area of
almost any size or configuration without com-
promising the integrity of the image, as may
happen with a projector.

The increasing popularity of video walls is
based on several characteristics:

+ Unlike front projectors, video walls do Pioneer New Media Technologies
not require a dark environment and a sig- | Fig. 3: Video cubes typically include a projector (or engine), screen, lens group mounted in a
nificant amount of space in front of the frame, and a case. The cubes are stacked together to form a large image area.
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display systems

Screen lenses

!—I_V

Flesnel Lenticular
sheet sheet

Projection tube

ERT Lenses

! CRT Lenses |

Projection unit

Fig. 4: Using a two-lens system in a cube produces bright images and even color balance out
to the very edges of the screen.

Pioneer New Media Technologies
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across the entire viewing area (Fig. 4). The
primary function of the Fresnel lens is to
direct the light from the projector toward the
front of the screen. The lenticular lens,
located in front of the Fresnel lens and charac-
terized by vertical black stripes, then forms
the actual image while reducing reflections of
ambient light. Consequently, there is very lit-
tle image reflection in projection systems,

| unlike direct-view television, where images

are often reflected from the screen surface,
especially in brightly lit rooms.

Video-Wall Processors

The second component of a video wall is the
video processor. As a rule, cube systems
operate on the same principle - a processor
feeds video signals to each screen indepen-
dently. With recent developments in proces-
sor technology, a video wall can be easily
operated by manipulating a mouse or touching
the keys on a basic laptop computer. Some
processors easily interface with AMX, Cre-
stron, and other control systems.

Video processors can accepl many Lypes of
video inputs; most are equipped to handle four
or more simultaneously and are capable of
showing each image at a different magnifica-
tion level. Early processors required all video
signals to be synchronized or genlocked, but
modern processors can accept non-syn-
chronous mixed material and output synchro-

| nized images. The most recent developments

are giving processors the ability to accept and
output high-frequency computer and high-def-
inition TV signals.

A processor can customize images of any
size across the video-wall display, and can
also output the same image on each cube. A
standard video processor is capable of
addressing cube matrices of almost any size,
the most popular being 2 x 2, 2 x 3 high defi-
nition, 3 x 3, 3 x 4 high definition, and 4 x 4.
The images on these matrixed displays can be
normal or anamorphically stretched to any
desired configuration.

Fig. 5: Video walls made General Colin

| Powell bigger than life at the 1996 Republi-

can Party Convention, but each individual
cube showed dark edges around the screen.
This problem, which was characteristic of
cubes from all manufacturers for years, has
now been eliminated.




Advances

In earlier video walls, the image on each mon-
itor appeared darker around the edges of the
screen (Fig. 5). To combat this problem,
images today are internally pre-equalized
before projection modifies the intensity of the
light.

New hardware and software features con-
tinue to be introduced into the video-wall
market. Programmers can now upload and
download data sets, as well as obtain data
from the display devices. This helps greatly
during installation, servicing, and trend fore-
casting. Computer software designed to set
up, control, and maintain video walls is read-
ily available in Windows and DOS formats,
and internal diagnostics systems are being
built into new video-wall products.

Color and Resolution
During video-wall installations, technicians
concern themselves with matching colors and
reaching a desired brightness range. This pro-
cess, which used to require bulky test equip-
ment and an “artist’s touch,” is now carried
out through the use of a simple computer-soft- |
ware program on a laptop computer. i
Convergence and geometry methods differ
slightly, based on the specific manufacturer.
The goal remains the same, though, which is
to align and adjust each display cube so that it
produces clear, sharp images that are uniform
in size, color, and position. Standard video
signals - crosshatch, color bars, flat fields,
and gray scales - are used, as well as some
special signals, such as tilted crosshatch, spi-
rals, and sizing grids.

Applications

Applications for video walls are as diverse as
the organizations that use them. Retailers and
malls use them for display purposes and to
execute directed, on-premises marketing.
Sports bars use them to entertain patrons,
while sports arenas can advertise to fans and |
entertain them with instant replays. Museums
and public facilities can use a video wall to
provide information to visitors. Corporations
can use them to monitor large amounts of data
at one time. Video walls are also used in tele-
vision broadcasting, and they currently pro-
vide an excellent way of taking the Internet
beyond the single-user interface for exposure
to much wider audiences.

The Future of the Wall
Video walls are by definition matrices of

video screens controlled by central processors.

The most popular form of cube has been the
rear-projection CRT, which has a record of
performing successfully over years of 24-
hour-a-day operation in rugged environments.

But new technology is or soon will be com-
plementing current cube products. Plasma-
display panels (PDPs) currently entering the
market might well represent the “cubes” of
the future. Development of PDPs for use in
video walls will have to include extensive
testing, as well as reduction of the mullion
associated with the glass chambers containing
the gas.

Since the video-wall architecture can incor-
porate all appropriate developments in display
technology, its future seems bright. B
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Get on the “Net.” Training, lec-
tures, Web sites, and consulting
by the former Executive Director
of the Internet Society. Visit the
SID homepage at

http://www.sid.org

Database research. Patent
Searches, Technical Literature,
Competitive Analysis, Market
Research, Demographics

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

Circle no. 9

The Smart Choice

in Multi-Funetion
Video Generators

ASTRO VG-823

Dot Clock to 250 MHz

Horizontal Scan to
255KHz

Operated directly from a
PC or with “Remote”
Frontpanels

Compact/High
Performance

256 Levels at all
Frequencies

E-

[BeB s
o
T
e & LD{—"‘-—-
a0

il

)

LT
COLOCT
Lo

If you want a very flexible Video
Generator, the Astro VG-823 is 2
high performance, lightweight and
compact unit that offers the capability
to test any high resolution display
system up to 1600x1280 at high
refresh 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.

Make the Smart Choice...

Contact TEAM.

Call 1-800-338-1981 or visit us at

http://www.team-systems.com

TEAM

systems
"“Test And Measurement Technology”

Circle no. 10

Information Display 6/98 15




opinion g

End of the Shadow Mask?

Dynamic color separation can replace the shadow mask, deliver
better performance, reduce size and weight, and lower costs.

by Clayton A. Washburn

N)w THAT the HDTV-signal question

has been formally settled in the U.S., the con-
sumer-electronics industry finds itself in the
kind of turmoil not seen since the early days
of color TV produced a similar profusion of
display alternatives. Which of the many
species of displays will survive as alternatives
for digital advanced television (ATV)? Will
the cathode-ray tube (CRT) really become
obsolete? Will the flat-panel display (FPD)
really become the dominant consumer-enter-
tainment display?

In this article, I wish to add an alternative
but neglected CRT architecture to the mix.
Because the industry appears to have con-
cluded that there are no alternatives to the
color shadow-mask CRT, introducing one now
requires more than a glowing description. The
alternative must be assessed against FPD
expectations and the shadow-mask benchmark.

The early days of television produced a
variety of color-display concepts. The possi-
bilities were eventually reduced to two, and
the shadow-mask CRT is the one that pre-
vailed. Despite all its accomplishments, the
shadow mask - which is used to provide both
color separation and color position control -
limits both the CRT’s resolution and beam
efficiency (to about 20%).

Clayton A. Washburn is President of Wash-
burn Laboratory, 24 Andrea Lane, Thorn-
wood, NY 10594, telephone 914/769-5774.

He has had a long career in CRT tube and
system technology, including experience at the
MIT Radiation Laboratory, Rauland Corp.,
Syntronic Instruments, and General Precision
Laboratory.
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The alternative was “indexing,” which used
sequential color separation (SCS). SCS
switches color signals in correspondence with
beam scan across sequential color phosphors
in response to an indexing signal for control-
ling switching frequency. In this way, it pro-
vides color position control. SCS beam effi-
ciency is about 50%, but best beam utilization
is only one-sixth in time and in space at each
color. Because of these basic limitations -
and despite revolutionary advances in the

electronics for controlling the switching and
indexing functions - a re-examination in the
1980s still found SCS indexing inadequate. In
particular, it can’t meet most display-bright-
ness requirements.

In early attempts to improve SCS, investi-
gators examined beam-vclocity modulation.
Beam arrest - stopping the beam at a particu-
lar location - could double the effective pixel
resolution, and it showed promise in relieving
the basic time and space limitations of SCS.

Washburn Laboratory

Fig. 1: DCS works. This subraster pattern is presented on a 12-in. color DCS CRT demonstra-
tion display. The saturation control is set at maximum to produce a white pattern. The demon-
strator uses off-the-shelf components and is not employing indexing.

0362-0972/98/1406-016%1.00 + .00 © SID 1998




But there were problems. In particular,
attempts to implement the beam-arrest approach
pressed then-current technology. Beam-veloc-
ity shifts were in direct conflict with the
attempts of the automatic-frequency-control
(AFC) circuit in beam-indexing systems to cor-
rect the beam’s position. Indexing was then
abandoned before velocity-modulation concepts
could be developed. Finally, as color gained
acceptance, shadow-mask technology began its
climb up the manufacturing-productivity curve,
and television-manufacturing companies saw
little reason to pursue alternatives.

A New Wave: Dynamic Color
Separation

The revival of indexing in the late 1980s paid
scant attention to the earlier work on velocity
modulation. But developments in other areas
over the last two to three decades have
advanced the art required to implement
updated velocity-modulation systems (Fig. 1).

An examination of beam-velocity control
concepts has revealed that the technology -
called “dynamic color separation” (DCS) -
provides color-separation behavior that is dis-
tinctly different and substantially improved
when compared with that of SCS. DCS meth-
ods eliminate the time and space constraints
of SCS. They dynamically apportion beam
energy across the color triad at successive pix-
els in proportion to signal chromaticity and
independently, in general, of beam-current
control of display luminance.

DCS eliminates the beam-current loss of
both shadow masks and SCS indexing. Its effi-
ciency compares to that of monochrome CRTs,
but the perceived resolution is two to three
times higher. Like SCS, DCS can use indexing
to control beam position in relation to the color
triads across the display area, but there are
more options for control of color position:

+ Simplified index detection may be selec-

tively applied.

+ Geometric error correction greatly

reduces the requirements for indexing.

+ Beam-spot control can assure faithful

color rendition.

« Error corrections can be automated.

DCS concepts have been demonstrated, and
they work. But are DCS displays manufac-
turable and do they offer a competitive advan-
tage over shadow-mask CRTs? Indeed, do
they represent a technology breakthrough that
will enhance the CRT’s competitive position
vs. FPDs? These questions require answers at

Counterpoint

The views expressed by Mr. Washburn in his article are controversial, despite having
been moderated - perhaps more than he would have liked - by Information Display’s
editor. Because the ideas expressed are interesting as well as controversial, ID is pub-
lishing the article and accompanying it with our reviewers’ comments. The reviewers
will remain anonymous, but their conclusions are synthesized here by ID’s editor.

This article proposes a new and genuinely interesting way of modulating the beam.
But although it asserts that appropriate electron guns exist for start-up production of DCS
tubes for large-scale applications, it does not make a convincing case that this is actually
so. And a convincing case must be made because maintaining the focus of a beam that
must have a much smaller spot size and higher current density than the beam in a
shadow-mask tube has been the downfall of beam-index approaches in the past - even
after ICs made the necessary control electronics possible.

In a shadow-mask tube, the diameter of each of the three electron beams is such that it
excites the phosphors in several RGB triads on the screen. In the case of a typical desk-
top-computer monitor, the pitch of those triads is 0.28 mm; in the case of a typical NTSC
TV receiver, it is about 0.60 mm.

Television receivers have two to three times the luminance of a desktop monitor, and
that is not coincidental. The greater luminance of the TV receiver is produced by a beam
with higher beam current, and the higher current density in the beam forces the beam to
spread (electrons repel each other). Looking at the situation from the other direction, the
higher definition (smaller beam diameter) of the desktop monitor is purchased at the
expense of reduced beam-current density and luminance.

Beam diameter is a much more critical factor in a DCS tube than in a desktop monitor.
In a DCS tube, the beam must be small enough to strike only one red, green, or blue
phosphor stripe at a time, and must still have enough current density to create a suffi-
ciently bright spot. Maintaining the focus and beam shape gets harder away from the
center of the tube (especially in the corners), and it gets harder as image brightness
increases, as tube size increases, and as deflection angle increases.

There are some offsetting considerations. Because the percentage of the beam’s cross
section that actually impinges on the phosphor is perhaps three times what it isin a
shadow-mask tube, the beam current can be reduced by a factor of three. Also, since the
beam is impinging on only one sub-pixel at a time, rather than several, one might be able
to obtain a similar image resolution with larger sub-pixels - and that would allow the
beam to have a larger diameter. This brings us to the basic question: Does the required
beam current permit a beam diameter that is consistent with an increased - but not exces-
sively increased - phosphor-stripe size?

It is not easy to quantify these factors on the back of an envelope. Is it possible to
make a 17-in. DCS desktop monitor with the required screen resolution and luminance?
or a 27-in. TV receiver — which has a higher deflection angle than the monitor?

Fortunately, today’s beam-design software tools can provide unambiguous answers to
these questions. Anyone who is drawn to Mr. Washburn’s attractive modulation scheme
should use those tools and obtain those answers.

- KIW

vertical color triads (although DCS is cer-

the beginning. No one is interested in new
CRT ideas that can not survive for the long
haul.

How DCS Works

There are a variety of ways to implement DCS
concepts. For convenience, think of a con-
ventional NTSC horizontal line scan across

tainly not limited to this format) and imagine
that beam intensity is constant while the beam
is exciting a particular pixel.

In an early approach to DCS, beam arrest
occurs at each color stripe in sequence, but the
dwell time for each color is modulated pro-
portionally to that signal’s amplitude ratio. If
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Fig. 2: A dynamic color CRT television receiver implements all the functions usually found in a

NTSC/PAL/SECAM receiver, but some are implemented in strikingly different ways.

a particular color’s ratio goes to zero, that
color is jumped over. Equal time intervals
produce white. This is the most complicated
of all DCS approaches, and implementation
was far from feasible when it was conceived.
We have now implemented the approach with
off-the-shelf parts, and have found that it
requires adroit component selection to match
circuit requirements. Practical slew-time loss
is 5-10%.

Another DCS approach arrests the beam at
the dominant hue to be produced at each triad.
For NTSC this corresponds to synchronization
at chrominance (C) phase. The arrest time is
modulated in proportion to the ratio of the sat-
urated dominant hue to white, i.e., to the
degree of saturation of the color. Between
arrest positions, the beam travels at uniform
velocity. The DCS signal goes to zero for
producing white and to full beam arrest for
producing a selected saturated hue. This
method is substantially less demanding of
high-slew-speed components than the previ-
ous one.

In a third approach, the system need only
provide continuous full beam arrest at domi-
nant hue position on successive triads. Distri-
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bution of beam energy over the primaries
(color desaturation) is then accomplished by

control of beam size, shape, and/or distribu-
tion. This method is shown in Fig. 1, but has
yet to be fully implemented.

In summary of DCS methods: Control rates
are those of the color signals, not video or
triad rates. The examples have described time
modulation, but there are corresponding
velocity-modulation methods. Selective com-
bination of these methods can be beneficial.

DCS opens “indexing™ to practical com-
mercial implementation because it is highly
efficient, has eliminated the SCS time and
space constraints, and has raised beam-current
utilization to nearly 100%.

Implementing DCS

The characteristics of a typical DCS display -
reception, signal processing, sync timing,
high-voltage-electrode power supply, video,
and deflection - will all be recognized as
common to NTSC/PAL/SECAM mono-
chrome and color displays (Fig. 2). While the
first three items may be identical to those in
an NTSC receiver or its ATV replacement,
demands on the others will be different.

In general, subsystem power requirements
will be lower and performance demands will
be higher. An appropriately designed DCS
HV power supply is critical. The limitations
of earlier approaches have been overcome by
adding error-correction, focus-modulation,

DCS.

Author’s Response

First, my thanks to the Editor for gleaning from my submission the essentials to an easy
understanding of DCS behavior. The article does not delve into enough detail to provide
“convincing” proof. That kind of detail is to be found in the references and it is sup-
ported by the photographs. The Consumer Electronics reference discusses the aspects
that pertain to DCS deflection and beam control. The reference listed first, written in
anticipation of publication before this article, provides a stringent comparison of DCS to
other color-separation methods. Since this article has not become available, T will pro-
vide copies to those who have interest in further details.

The references plus long experience viewing CRT spots and designing the compo-
nents/circuits for their correction provide the basis for my “controversial views.” They
are also supported by a range of information which this article can not cover. These
views, however, do not oppose - rather, they confirm - the general counterpoint descrip-
tion of beam behavior. The trouble is in the numbers and in opinions which I find run
counter to facts. My impression is that the counterpoint discussion pertains to SCS, not

There is no way to resolve this controversy in the time and space available herein. I
suggest, in the interest of the CRT industry, that a meeting with ID’s critics be arranged
to sort out and to report the facts pertaining to DCS.

Respectfully,
- Clayton A. Washburn




types of operation. Here are two of them.

viewing-angle display.

A DCS Demonstration

Our 12-in. DCS demonstrator has a timer that provides several distinctly different

First is a pattern of pixel positions - a dot pattern (Fig. A). This pattern avoids tran-
sient errors to show the residual errors after geometric-distortion correction. Hue is
shifted in this example to change primary colors at successive dot columns.

The second pattern provides a strip sequence of large-area uniform color blocks across
the tube (Fig. B), which checks the effects of all errors on color uniformity and indicates
the uncorrected defects that must be dealt with by indexing or some other position-con-
trol method. It is impressive that, without indexing, the beam position has been nearly
corrected to impinge on only single primary stripes over the full-format area of a large-

- CAW

(A)

®B)

and beam-control components, which have
made high-performance DCS practical.

The corrections, high voltage, and deflec-
tion beneficial to DCS have evolved in other
applications and have been widely used by
Washburn Laboratory (Thornwood, New
York) and others over the past 30 years.
There have been commercial, industrial, and
military applications which have typically
involved resolutions and precision substan-
tially above those of standard TV. It is fair to
say they now represent mature art.

Because the technology has been used for
low-volume applications with specialized
requirements, it has been expensive compared
to consumer products. As a result, the tech-
nology has gained a reputation for having
high costs. But in fact, it is susceptible to the
same economies of volume as other display
technologies.

The two remaining blocks (DCS and APC)
in Fig. 2 provide what is unique to DCS.
These blocks and their control elements
replace the shadow mask of conventional
direct-view CRTs or the three-tube assembly
of projection-CRT displays.

The function of the DCS block is to gener-
ate a minor deflection waveform to produce
color separation. The automatic color-posi-
tion-control (APC) block controls beam posi-
tion vs. time as directed by the timer at
sequential pixel addresses.

This points up another essential distinction
of DCS: Color depends not on beam current,
but on the location (address) of pixels on the
color screen’s format area. Error correction
provides precise address location. The timer
is the element that must - and can, whether it
is analog or digital - provide precise address
information. The resulting display, like FPDs
and unlike shadow-mask CRTs or CRT pro-
jectors, provides a faithful duplicate of any
signal, including stored or archival informa-
tion, which makes the technology compatible
with whatever media the future may hold.

DCS Performance

DCS matches or exceeds the performance of
shadow-mask CRTs. A major performance
parameter for any color display is color
fidelity, which can be verified in an appropri-
ate DCS demonstration.

DCS can provide a bright display because
the technology relieves the time and space
constraints of SCS and the beam inefficiencies
of SCS, shadow-mask, and color projection-
CRT displays. The beam current for primary
colors is only one-third of that for producing
white, which is a substantial advantage in pro-
ducing a bright image without degrading color.

Current CRT displays perform at limiting
(5%) pixel MTF, but DCS performs at an
MTF close to 100% (as do FPDs if they can
use the full pixel area). This produces a three-
fold increase in perceived detail. For a
shadow-mask CRT to provide the same results
would require more than a doubling of the
scan speed.

The direct-view CRT display has estab-
lished a substantial reputation for long life and
high reliability, but shadow-mask power con-
sumption, weight, and bulk are all high. DCS
removes the shadow mask and supporting

. glass structures from the bulb, which together

account for an appreciable fraction of the
CRT’s weight.

The NTSC version of a DCS receiver
requires two-thirds the power of a shadow-
mask receiver and cuts out more weight. The
DCS gun development promises a reduction

| in depth and an additional reduction in weight.

The potential weight and power decreases
can amount to 50%, to create a CRT package
that is more appealing than a shadow-mask
CRT’s and to make the FPD’s advantages in
this area less compelling.

The Bottom Line

DCS offers an impressive display technology,
but does it make a business? Will transition
costs be prohibitive? DCS will require sub-
stantial changes in circuitry, but circuit-board
changes are a yearly routine. They do not
require the disposal of capital equipment. The
change to DCS circuitry should not entail high
costs or disruption, although it will require
changes in some alignment and test equip-
ment. But this is not entirely bad. DCS test-
ing is easier: it’s automatic.

The real question to be examined is the
CRT and its tooling. Certainly, the shadow
mask and its investment disappear when and
where DCS is proven superior, but there is no
alternative element to finance. The alternate
already exists, mainly as IC circuitry. It only
needs future improvement - application-spe-
cific integrated circuits (ASICs) - as justified
by cost savings.
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So we are down to the bulb. The gun will
be changed. But suitable guns for start-up
exist, and the bulbs and their components
exist.

At the end of the DCS implementation-
requirements list, there are no huge start-up
costs and the CRT’s past investments are not
summarily thrown out. There is a significant
improvement in resolution and packaging and
lots of room for justifiable follow-on advances
to match varied market demands.

Is the CRT still doomed to obsolescence?
Maybe. But DCS could substantially lengthen
its life expectancy. While there are many
applications where FPD technology is to be
welcomed, there are others that offer no rea-
son for CRT obsolescence in the foreseeable
future if the most appropriate CRT technology
is used.

Notes

C. A. Washburn, “Dynamic Color Separation
for Color CRT Displays™ (available from the
author).

C. A. Washburn, “A Magnetic Deflection Up-
date - Field Equations, CRT Geometry, the
Distortion and Their Corrections,” Consumer
Electronics 41, No. 4, 963-978 (Nov. 1995).
V. K. Zworykin et al., “Color Receiver Utiliz-
ing Velocity Modulation in Display Tubes,”
U.S. Patent #2 989 582, 06/20/61.

C. A. Washburn, “Color TV Image Reproduc-
tion System,” U.S. Patent #3 312 779,
04/20/69.

C. A. Washburn, “Dynamic Color Separation
Display,” U.S. Patent #5 291 102, 03/01/94. &
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CRT applications

Improving the Quality of Softcopy

Medical Images

Making monitors that are good enough to please radiologists
is one of display technology’s most demanding challenges, and
recent developments are helping monochrome CRTs do the job.

by Ken Compton and Don Hirsh

ETUR_E ARCHIVING AND COMMUNICATIONS
SYSTEMS (PACS) are the electronic vehicle by
which hospitals and medical centers plan to
replace film-based x-rays and other hardcopy
medical images. Monitors represent as much
as 40% of any PACS purchase, and monitor
calibration and maintenance accounts for the
largest portion of system maintenance costs.
Consequently, there is growing interest in
the difficult but potentially rewarding busi-
ness of making high-quality medical monitors
(Fig. 1). Within the past year, softcopy image
quality control has become the subject of
increasing technical and marketing interest
throughout the medical-imaging industry.
Hardcopy (film-based) systems remain the
gold standard to which softcopy systems
aspire. Radiologists perceive that most films
are adequately exposed, can be read on any
light box, and achieve sufficient quality for
diagnostic purposes. Image consistency and

Ken Compton is Director of Strategic Market-
ing for Clinton Electronics Corp., 6701 Clin-
ton Rd., Loves Park, IL 61111; telephone
815/633-1444, fax 815/633-8712, e-mail:
Kdcompton@aol.com. Clinton is a leading
producer of monochrome CRTs and monitors.
Don Hirsh is President of True Image, LLC,
St. Louis, MO; telephone 314/918-0517, fax
314/918-0517, e-mail: dgh@trueimage.com.
True Image develops technology for elec-
tronic radiology display subsystems.
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Clinton Electronics
Fig. 1: Creating medical monitors good enough for radiologists to use in making diagnoses
requires high-performance design, high-quality components, precise fabrication, and an effec-
tive program of softcopy quality control.
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reproducibility are not significant concerns for
hardcopy but are concerns for softcopy. This
difference is partly a matter of technological
maturity. Quality-control technology and pro-
cedures have long been a staple of film-based
imaging, and these procedures are performed
by professionals when the image is generated
and when the film is processed.

In softcopy imaging, quality control is prac-
ticed primarily in the monitor and display
controller, which are at the end of the technol-
ogy chain. The publication of the draft ACR-
NEMA Standard Display Function has
focused efforts on softcopy tone reproduction
and consistency of image presentation. But
even as engineers begin developing useful
product enhancements, advocates of elec-
tronic radiology are coming to terms with the
fact that softcopy quality control is more diffi-
cult to achieve on a system-wide basis than is
hardcopy quality control. The reasons are
clear: softcopy reading stations are more
diverse and ultimately require more preventa-
tive maintenance than their hardcopy analogs.

Approaches to Softcopy Display
Quality

There are several currently available systems
that attempt to improve tone reproduction and
gross luminance performance. Without great
fanfare, monitors from Siemens Medical Sys-
tems (Iselin, New Jersey) have had the ability
to compensate for ambient lighting for more
than a decade. A sensor in the bezel of
Siemens SimoMed monitors measures ambi-
ent light near the cathode-ray-tube (CRT)
face, and this information is used to make
changes in the luminance and contrast of the
display. (Similar systems have been used in
other monitors and high-end television
receivers.)

Since 1995, DOME Imaging Systems
(Waltham, Massachusetts) has systematically
marketed the virtues of the Luminance Cali-
bration System in the company’s Md series of
video controllers. This system consists of an
external calibrator that is placed against the
face of the CRT, along with associated soft-
ware. DOME’s video controllers are novel in
that they include a calibrator port on the card
itself for the semi-automatic luminance mea-
surement and a 10-bit digital-to-analog con-
verter (DAC) for tone-scale adjustment.

The Luminance Calibration System applies
an appropriate correction to the native gamma
response of a given display monitor. These

The True Image -Enabled Monitor

True Image, LLC, has developed a system for automating crucial calibration and com-
pensation functions. The True Tmage " -enabled monitor has a photometric sensor inte-
grated into the CRT during the manufacturing process. When the phosphor in any moni-
tor is excited by an electron beam, photons are emitted in all directions, not just out-
wardly through the face of the CRT. Therefore, an integrated sensor can take measure-
ments from “behind” the face of the CRT, with results that are proportional to standard

True Image Enabled Monitor

A True Image-Enabled monitor features
an aperature and photo detector on the “funnel” of the CRT

measurements made from the front. Further, when the phosphor is not excited, the same
sensor produces a signal that is proportional to the ambient room light. This measured
value can be used to restore just-noticeable differences in the low end while simultane-
ously maintaining the dynamic range of the image. This problem has been historically
addressed by depending upon progressively brighter monitors, but simply maintaining a
useful dynamic range may be sufficient for the human visual system.

When a typical CRT is manufactured, the interior surface of the faceplate is coated
with phosphor, followed by a controlled thickness of aluminum. The aluminum conduc-
tor extends over most of the interior surface of the CRT envelope. In a True Image™-
enabled CRT, a translucent aperture is created in the funnel and a photometric sensor is
attached to it (see figure). From this vantage point - behind the face of the CRT, rather
than in front of it - measurements can be made much more conveniently than with the
current generation of external photodetectors. Furthermore, the single detector can be
used to make precise measurements of both the luminance of the monitor and the ambi-
ent lighting conditions in which the monitor operates.

Data Available
for External Use

- I'.]imourncessorj|

-DH

corrections are applied to the video signal of
the controller before it is sent to the monitor.
For the correction to be consistently success-
ful, all monitors must be operating within
functional specifications.

The system can quantify the inevitable
luminance changes, but cannot perform cor-
rections at the monitor. Thus, intervention is

required to effect the necessary minimum and
maximum luminance at the display. Main-
taining an array of monitors by periodic exter-
nal calibration is the current state of the art for
softcopy display.

The TrueGrey® Medical Workstation Dis-
play from BARCO, Inc. (Kennesaw, Georgia)
is a 21-in. color monitor that combines ambi-
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CRT applications

The black art of monitor design resides in
the complementary matching of highly spe-
cialized components. The video amplifier is
designed to be as close to linear as possible
and drives the CRT, which is inherently non-
linear. Add the human visual system,
another non-linear system, and the task of
optimizing a display system becomes even
more complex. The solution does not lie
within any one component of a display sub-
system, but in the accumulation of many
engineering compromises. Let’s look at
some of those compromises.

The video preamplifier of the monitor
receives an industry-standard signal (from
the video source) of 0-0.7 V peak-to-peak,
which represents minimum to maximum
luminance. If the video signal differs from
the 0.7-V excursion or 0-V, offset, the dis-
play loses dynamic range.

The monitor’s preamplifier and final
drive circuit amplify the video signal to
approximately 38 V at the CRT to achieve
maximum luminance on a mid-range dis-
play. On a high-luminance monitor, maxi-
mum luminance is achieved with closer to
42 V. Amplifiers with a non-linear
response could be designed to better match
the CRT, but the variations between CRTs
preclude a consistent result.

The preferred scenario is for the video
amplifier’s gain to be held to a known con-
stant. To accommodate CRT variability,
the biasing circuits for the electron gun are

designed to be adjustable. This permits
consistent results from the electron gun -
but not necessarily on the screen.

The CRT, specifically the cathode cur-

| rent, has a logarithmic response with cath-

ode drive over a major portion of the drive
range, but as the drive approaches its upper
limit, the response changes to a power law.

Another important response is light out-
put vs. current density to the phosphor.

This appears quite linear up until saturation,
which means that if the current density is
doubled, the luminance will double. But
even this factor is influenced by phosphor-
density variations among CRTs and center-
to-edge variations on individual CRTs.

The observed image also passes through
the glass faceplate of the CRT. Faceplate-
thickness variations - a normal consequence
of the faceplate’s typical wedge-shaped cross
section - affect transmittance from 7 to 15%
from center to edge. This all adds up to a lot
of variables with different response charac-
teristics. Compensating for one problem
does not always benefit the others.

The human visual system generally
exhibits logarithmic response over the range
of luminance seen in radiological imagery.
Just-noticeable changes in gray tones at the
low end are perceptible with smaller video-
signal changes than are just-noticeable
changes at the brighter white levels, which
require dramatic changes in video signal.

Of the ambient influences, glare from

Trade-offs: The Video Engineer’s Quagmire of Opposing Goals

room light has the most impact on image
fidelity and perceived dynamic range. The
typical black level is set to a luminance of
less than 1 cd/m? to less than 2 cd/m® - we
set clinical medical monitors to 0.5 fL and
diagnostic medical monitors to less than
0.03 fL.. A light box placed opposite a bank
of monitors can wipe out the black level,
causing part of the available dynamic range
of the monitor to be ineffective in overcom-
ing ambient light. Ambient glare that can-
not be eliminated at its source is best con-
trolled with a high-quality anti-reflective
coating, which enhances contrast. Contrast
modulation (modulation transfer function,
or MTF) is sometimes compromised in the
quest for higher light output. (MTF
decreases with increasing spatial frequency
and light output.) A strong case can be
made for designing a monitor system based
on the optimum MTF for image fidelity and
then scaling/zooming the image to fit the
available pixel format.

Virtually all the aforementioned items can
be addressed by the monitor designer, but
not totally and simultaneously corrected.
The most significant step is contained in the
digital LUT that tailors the video card’s out-
put to a specific display. When the LUT is
combined with reasonable design criteria for
the display, closed-loop monitoring, feed-
back, and regulation, it makes an effective
solution possible.

-KC

ent-light compensation and luminance/color
calibration in a single product. As in the
Siemens monitors, a front-mounted sensor
automatically compensates for changing
ambient light. Luminance and color calibra-
tion are still performed with an external sen-
sor, but the sensor information is delivered to
a microprocessor within the monitor itself.
In addition, BARCO recently introduced a
5-Mpixel monochrome display with similar
control features.

This approach offers several potential
advantages. Most important, the monitor’s
video-signal-to-luminance characteristics can
be modified so that component aging can be
included in the calibration/compensation pro-
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cess. Here, the signal from the video card
does not have to be modified to compensate
for luminance drift; rather, the system can
recalibrate the monitor itself. With a system
like BARCO?’s, a technician is still required,
but his or her role is simplified.

A novel approach to image quality assur-
ance was developed by Imatec Ltd. (New
York, New York) and called the 20/20
System. Imatec claimed that the system pro-
vided image reproduction fidelity for both
hardcopy and softcopy displays, but the com-
pany is no longer marketing the display
actively. In the DOME and BARCO calibra-
tion systems, measurement and calibration are
made with respect to the physical characteris-

tics of each monitor; the goal of uniform per-
formance is implemented one monitor at a
time. Imatec took a broader look at image
reproducibility by identifying a master image
or master monitor. Compensation of other
screens, locations, and film printers is then
implemented with respect to the master
image.

The system involves pairwise measure-
ments and pairwise compensation that is
transmitted from master system to remote
with the image to be viewed. Like DOME’s,
the Imatec system attempts to modify the sig-
nal that will be delivered to the monitor, but
on an image-by-image basis prior to video-
card processing. All these approaches have




positive attributes, but only Siemens and
BARCO are able to modify the crucial bright-
ness and contrast settings at the monitor with-
out user intervention.

We believe a superior closed-loop system
can be provided by measuring and re-estab-
lishing the maximum and minimum lumi-
nance within the display itself. To some
degree, modifying the look-up table (LUT) or
performing other image-data remapping can
compensate for sub-optimal settings on the
display, but more often the monitor must also
be routinely adjusted to achieve complete
luminance quality control. The DOME sys-
tem cannot modify the monitor. The Imatec
philosophy implies that every series of trans-
mitted images should be subject to a recalibra-
tion routine if there is a significant difference
in ambient lighting, image content, or image
source, or if there is additional manipulation
of the displayed image at the source. To guar-
antee fidelity, all these systems require that
their external calibration procedures be prac-
ticed regularly across the entire population of
monitors. That’s demanding.

We believe marketplace requirements for
softcopy fidelity include not only the need for
accuracy and reproducibility, but also ease of
use. Ultimately, calibration must become
automatic and continuous, and maintenance
must be minimized. With respect to tone-
scale reproduction, softcopy image quality
needs to become a non-issue because display
subsystems “just do it.”

Any system of quality control that imposes
a burden of scheduled maintenance can only
be implemented in organizations that have
access to a skilled technical staff. In the pres-
sured atmosphere of managed care, mainte-
nance is likely to be overlooked until it is too
late. If this seems unlikely, ask any radiolo-
gist who has a teleradiology system at home,
“When was the monitor last calibrated?” We
believe the marketplace will ultimately
demand truly automated image fidelity.

Automating Quality
Is it possible to remove the need for user
intervention and still assure calibration? We
believe that several design ideas taken
together can substantially automate major
aspects of softcopy quality control.

Monitor calibration addresses the inevitable
long-term aging of analog components: the

cathode within the electron-gun assembly
depletes over time, the phosphor loses effi-

| ciency, and CRT glass darkens through con-
| tinual electron bombardment. All of this must

be accommodated in the quest for long-term
image stability.

The first requirement for a monitor that will
automatically compensate for aging of analog
components is to employ a microprocessor-
based system design. Access to adjustable
characteristics of the monitor must be
removed from the analog domain. Compensa-
tion - increasing brightness, for example -
must become a matter of changing a value in
memory or in a system register.

Next, the monitor requires that a photo-
detector be integral to the system design. In
True Image’s innovative approach, a detector
is applied to the funnel of the CRT over a spe-
cially prepared aperture (see The True
Image™-Enabled Monitor). From the back of
the CRT, the sensor can make precise obser-
vations of monitor luminance. The sensor is
completely inconspicuous and data is avail-
able on demand, so the calibration process can
be simplified considerably.

A second benefit is available from the inter-
nal sensor. When the display is black the same
sensor can be used to take measurements of
the ambient light that is striking the face of the
CRT. A microprocessor-based monitor with
such a detector can implement monitor calibra-
tion and compensation automatically, and
transfer this information to a database. The
same is true of ambient lighting measurement.
Intervention is required only if the monitor can
no longer achieve calibration or if the ambient
light exceeds the maximum level for which
compensation is possible.

We are confident that the vendors who can
economically automate softcopy quality con-
trol will be well received because it is the lack
of uniform image presentation and system-
wide consistency that has impeded the adop-
tion of softcopy radiology. We are also confi-
dent that automated, monitor-based, closed-
loop feedback and control systems will have a
significant role to play in raising the standards
of softcopy image presentation.

A truly self-calibrating monitor will elimi-
nate recurring quality-control expenditures and
finally allow the same level of confidence in
image presentation that has been an unques-
tioned feature of film-based interpretation. M

B industry news

Impending expansion of LCD
acquisition for anti-submarine
warfare

According to sources at the Naval Air War-
fare Center, Patuxent River, Maryland, the
U.S. Navy has accelerated its “buy” decision
for flat-panel-display replacements for the
current color and monochromatic CRTs at the
five tactical crewstations on board fleet P-3
Orion aircraft, which are used for anti-subma-
rine warfare (ASW).

Kenneth E. Sola, an engineering psycholo-
gist in the Crew-Systems Engineering Divi-
sion at Patuxent River, has been asked to form
a team to define minimum display-perfor-
mance requirements for this large-scale dis-
play replacement. The Navy side of the inte-
grated product team (IPT) has already been
formed and has started its “high priority/maxi-
mum speed” task.

The specification produced by the IPT will
clearly state, both to the Navy acquisition
managers and to potential suppliers, what is
minimally necessary to effect a successful
swap-out of the CRTs on board the P-3s.

Potential suppliers are invited to communi-
cate with Ken Sola at 301/342-9261, fax
301/342-9305; e-mail: sola_ken%PAX5@
mr.nawead.navy.mil.

Boards for multisync displays

Genesis Microchip, Markham, Ontario,
Canada, has implemented its video/graphics
processing technology into two reference
design products. The boards drive flat-panel
displays with substantial integration and mini-
mal cost. One of the boards, the Z1IFCMP,
includes the new gmFC]1 frame-rate conver-
sion chip and the gmZ1 Advanced Image
Magnification IC. The gmFC1 chip converts
the frame rates of incoming signals to the
fixed frame refresh rate used for output at the
timing required by the display. The chip is
part of Genesis Microchip’s strategy of solv-
ing the problems associated with multisync
displays.

continued on page 32
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conference report

International Display Workshops Big

in Nagoya

When Japan Display became Asia Display, Japan had to
create an annual conference to support its domestic
display community — but it’s become international.

by Ken Werner

EVEN BEFORE “Japan Display” was

changed to “Asia Display,” in recognition of
an industry that was spreading throughout
Asia, the Japanese display community had a
problem. Japan Display was the name given
to the International Display Research Confer-
ence (IDRC) every third year when it was
held in Japan and typically drew over 1000
attendees. In between its triennial appear-
ances in Japan, the IDRC was held in Europe
(where it was called “EuroDisplay™) and
North America (where it was simply called
the “IDRC"), drawing between 400 and 600
attendees.

But Japan, the country with the largest
number of display researchers, was finding
that even a triennial display research confer-
ence was not frequent enough, especially for
the majority of researchers, who did not have
the travel allowance to fly overseas 2 years
out of three. Then, the Society for Informa-
tion Display (SID), with full support from its
large Japan Chapter, decided to turn Japan
Display into Asia Display, with sponsorship

cycling through the interested Asian Chapters.

(Asia Display '98 will be in Seoul, Korea,
from September 28 to October 1. For infor-
mation, e-mail: idrc @ns.dankook.ac.kr or log
onto Web site http://tftlcd.kyunghee.ac.kr/
idrc98.) Now, Japan’s display research com-

Ken Werner is the editor of Information Dis-
play Magazine.
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munity could only look forward to a major
conference 1 year in six - or even less fre-
quently.

The solution, implemented 1 year before the
last Japan Display in 1995, was to establish the
International Display Workshops (IDW), the
fourth of which was held November 19-21,
1997, at the handsome Nagoya Congress Cen-
ter in Nagoya, Japan (Figs. 1 and 2). Interest-

| ingly, the IDW quickly became an international

event in its own right - in stature, content, and
mix of attendees. Of the 890 registrants at
IDW "97, 220 came from outside Japan, /D
was told by Shigeo Mikoshiba, a well-known
professor at the University of Electro-Commu-
nications in Tokyo and the Chair of the IDW
Steering Committee.

In his opening comments, Heiju Uchiike,
Professor at Hiroshima University and Chair

| Deputy Vice-Minister of Technology and Pol-

of the Organizing Committee, said in the man- |

ner of a workman whose efforts had produced
a satisfying result, “IDW is now almost a new
Japan Display. We are up to 10 workshops
this year from 8 last year in Kobe.”

It is not possible to provide an exhaustive
report of a large meeting like IDW in a short
article. What follows are some personal
selections from the formal presentations, as
well as from informal conversations.

Keynote and Invited Addresses

The first keynote, “Policy of Information and
Telecommunication in Japan,” by Akio Motai,

0362-0972/98/1406-026$1.00 + .00 © SID 1998

icy Coordination of the Ministry of Posts and
Telecommunications (MPT), was delivered by
K. Suzuki, Director of Technology Develop-
ment for MPT when Motai could not attend.
In the written version of his paper, Motai
emphasized the importance of info-communi-
cations as the key to industrial growth. The
second phase of info-communications reform
will be characterized by the creation of
dynamism through competition, the revolution
in broadcasting through digitalization, and the
establishment of a new communications
infrastructure. As part of MPT’s deregulation
strategy, NTT will be reorganized into one
long-distance and two regional carriers, and
the linking of new telecom carriers to NTT at
low rates will be encouraged. (For more
information, see the editorial in the February
1998 issue of ID.)

Toshiba’s S. Takenaka opened by dismiss-
ing the long formal title of his keynote address
and saying the real title should be “Can the
CRT Survive Against Strong, Growing Ene-
mies.” His answer was to outline the extent to
which the CRT is a moving target, and
describe in some detail how specific improve-
ments can be realized in luminous efficiency,
contrast, beam size, and deflection power.
Techniques for reducing deflection power
include going to 22.5-mm necks and the
incorporation of Toshiba’s rectangular cone
(RAC) deflection yoke, he said.




rainy skies.

One of the CRT’s great and enduring
strengths is its format flexibility. LCDs and
PDPs have a fixed native format and can not
easily produce high-quality images in any
other format - which is a problem the CRT
simply does not have.

Takenaka’s personal goal for the CRT of
the future, he said, was a device with a 60-in.
diagonal, a depth of one-half to one-third the
current one, twice the brightness and contrast

Ken Werner |
Fig. 1: IDW *97 was held at the handsome Nagoya Congress Center under mostly cloudy and

ratio, and with a 30-50% reduction in deflec-
tion power. It might be possible to realize

structure on a single screen.

In the first invited address, Donald Bitzer,
now Distinguished University Research Pro-
fessor in the Computer Science Department at

| North Carolina State University, recounted the

history of the invention of the ac plasma
| panel, and illustrated his talk with contempo-

such large, thin CRTs, by having a multi-neck

rary slides of early PDPs. The ac plasma dis-
play was invented by Bitzer, Gene Slottow,
and one of Bitzer’s graduate students, Robert
Wilson, in 1964 at the Coordinated Science
Laboratory (CSL) at the University of Illinois.
The basic approach was laid out by Bitzer and
Slottow in a 15-minute conversation as they
waited for their wives to arrive and drive them
home. Both wives were late, and a technol-
ogy was created. When the first 1 x 1 matrix
was fabricated from three microscope cover
slides, it worked immediately - but only
because a scrounged vacuum system had a
leak that mixed a fortunate amount of nitrogen
with the neon gas.

Among Bitzer’s and Slottow’s graduate stu-
dents were Larry Weber (now President of
Plasmaco) and Roger Johnson (now CEO of
Information Technology Limited), both of
whom had many students of their own and
helped populate the field. Both Heiju Uchiike
and S. Andoh of Hitachi spent a year at CSL
in the *60s, and were instrumental in transfer-
ring the technology to Japan.

At the end of his talk, Bitzer fought back
sobs as he said, “My only regret is that Gene
Slottow could not be here to see what all of
you have done with this technology. It would
have meant everything to him.”

Three more invited papers were presented
on Thursday evening. Emst Lueder of the
University of Stuttgart presented “Progress
and Future Trends of LCDs” with his usual
clarity, breadth of view, and good humor.
Among his picks for significant areas of
development are:

- TFT displays with even larger aperture

ratios and decreased parasitic couplings.

+ Sharp’s development of ITO with a sheet

resistance as low as 15 £/, making it
suitable for data bus lines and allowing
the saving of a mask step.

+ MIMs and amorphous TFTSs prepared at

less than 150°C.

+ One-shot laser annealing of poly-Si TFTs.

+ Addressing schemes with decreased

power consumption.

+ Reflective displays with only one polar-

izer.

+ Guest-host and PDLC cells without

polarizers.

- Bistable cells with plastic substrates.

Arto Pakkala of Planar International
(Espoo, Finland) reviewed the status of elec-
troluminescent (EL) displays based on phos-
phor and insulator thin films grown with
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Ken Werner
Fig. 2: This equestrian statue of Francesco Sforza, one-time duke of Milan, which is the center-
piece of the Nagoya Congress Center, was designed by Leonardo da Vinci to be the biggest
statue ever constructed. Leonardo created a clay model of the horse by 1493, but war inter-
vened. The model was destroyed and the bronze casting never performed. But Prof. Hidemichi
Tanaka of Tohoku University uncovered manuscripts in Madrid in 1967 that permitted the con-
struction of a 2-m model of the statue, which was scaled up using computer techniques. The
statue was finally cast in fiber-reinforced polymer when it was calculated that the horse’s legs
would not be able to support the statue’s weight if it were cast in bronze.

atomic-layer epitaxy (ALE). One-third of EL
displays are currently made using ALE tech-
niques, with a complete ALE insulator-phos-
phor-insulator deposition taking 20 hours.
Robert Meyer of LETI-CEA (Grenoble,
France) in the final invited paper discussed

“Anode Voltage, Architecture and Perfor-
mances of Field-Emission Displays.” “The
production of large-sized cathodes at low cost
must be considered as the key technical chal-
lenge for the field-emission display, but per-
formances are mainly dependent on anode
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voltage and display architecture.” During his
talk, Meyer described a transparent cathode
structure for FEDs that allowed the phosphor
to be viewed from the cathode side of the dis-
play, resulting in enhanced luminance
(200-300 cd/m?) and luminous efficiency
(2-2.5 lm/W).

As far as the FED anode-voltage debate is
concerned, Meyer took the position that the
selection is to be based on appropriateness:
“Low-voltage FEDs with a simple structure
and a low cost are especially suitable for
small-to-medium-sized displays requiring
high resolution and color brightness up to
300 cd/m?.

“Medium-voltage FEDs are especially
attractive for large-sized displays with low
resolution. The structure remains very simple
and the brightness can be increased up to 1000
cd/m?. Is it necessary to have a focus elec-
trode for medium voltage? It looks as though
a good ‘spot size” can be achieved without a
focus electrode at 2 kV with an efficiency of
3 Im/W. High-voltage FEDs requiring a com-
plex structure are the only solution for very
bright displays up to 10,000 cd/m?.”

Gettering is a sensitive issue for FEDs,
where the combination of large internal sur-
face area and small internal volume makes
adequate gettering difficult. During the ques-
tion period, Meyer refused to comment on the
getter process being used at LETL

The Workshops
Here are some quick takes from the 10 work-
shops.

In the Workshop on FPD Materials and
Components, T. Taminato, President of K&T
Institute in Tokyo, said that lower-cost ink-jet
matrix color filters will come into play in the
next year or two, but with a different colorant
system than has been used until now.

E. Ohmori (Nomura Securities, Tokyo,
Japan) commented that the weak demand for
notebook-type LCDs was similar to the way
things were in “nightmarish 1995.” In ’95,
demand for 10.4-in. displays was weak; now
the demand for 12.1-in. displays is weak. He
also predicted that STN-LCDs will “roll back”
because of the advent of high-performance
addressing.

Price trends will be down until the year
2000 and beyond. The situation would be
okay if not for the new fabs coming on line.
Without them, a healthy supply-and-demand
situation would exist, with 51% of the output




being 13.3-in. panels. With the new fabs, it
would take 60% - and that won’t happen.
Under current circumstances, 13.3-in. TFT
panels are not profitable, he said.

A recovery in 2000 will be helped by low
prices, which will stimulate the desktop-moni-
tor market - which will be very important for
the LCD business. “But, please,” said
Ohmori, “we don’t need any new Taiwanese
fabs.” However, it is clear that several Tai-
wanese companies are looking at the situation
from a different viewpoint.

In “Technology Trends of Materials and
Parts for LCDs,” Yasoji Suzuki and Hitoshi
Hatoh noted that materials cost for an LCD is
60% of what it was in 1993, and early in the
next century it must drop to half of what it is
today. Many technological innovations will
be needed if this is to be accomplished.

Five authors from Schott Glass (Mainz,
Germany), Deutsche Spezialglas AG (Grii-
nenplan, Germany), and Sony’s Atsugi Tech-
nology Center described a unique component
in plasma-addressed liquid-crystal (PALC)
displays: the “microsheet,” a very thin glass
sheet that separates the plasma part of a PALC
display from the liquid-crystal cell. The
authors reported that 620-mm-wide sheets of
the 50-pum-thick AF45 glass have been pro-
duced for the first time in a down-draw pro-
cess, resolving a major materials issue for 40-
in. PALC displays.

In the April-May issue of /D, proponents of
PALC technology expressed the conviction
that it is all but inevitable that PALC displays
will seriously challenge PDPs. But in a pri-
vate conversation with ID and Roger Stewart
of Sarnoff Corp., Fujitsu’s legendary Tutae
Shinoda expressed a different opinion. He
noted that the hardest part of making a PDP is
fabricating the barrier ribs. PALC technology
must do much the same thing - and it then
must add an LCD. Therefore, Shinoda does
not see how PALC can compete on price, not
to mention viewing angle.

The image quality of a PDP is much better
than that of a CRT rear projector and some-
what better than that of an LCD rear projector
such as Sony’s Flight 37, said Shinoda, and
PDP’s motion artifacts are mostly solved.
Indeed, the only real technical problem PDPs
continue to have vs. CRT rear projectors is
luminous efficiency.

N. I. Koh of LG Electronics’ Display
Device Research Lab in Kumi City, Korea,
described the design of a 17-in. perfectly flat
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Fig. 3: Roger Johnson, CEO of Information Technology Limited, provided commentary that
enriched ID s reporting of PDP technology at IDW 97

CRT called the “Flatron,” which will use
interchangeable flat tension masks (FTMs)
having a 0.24-mm pitch in production. With
the Flatron, LG has solved the hardest prob-
lem with FTMs, Koh said, which is focus, but
he would not describe how at this time.

During the Q & A session, Hsing-Yao
(Jimmy) Chen, Senior Consultant at Chung-
wha Picture Tubes Ltd. (Taoyuan, Taiwan),
asked for confirmation that a manufacturing
system using interchangeable FTMs had actu-
ally been achieved. When Koh confirmed it,
Chen congratulated him and said, “We have
not been able to attain this.”

In describing the field-sequential-color sili-
con-backplane microdisplay made by Dis-

playtech (Longmont, Colorado), M. D. Wand
noted that backplane size must be kept small for
costs to be kept down. A 0.5-in. display costs
$30; a 0.7-in. display, $90. With 8-um design
rules, one can get to SXGA on a 0.5-in. display.
Displaytech uses a ferroelectric liquid-crys-

| tal (FLC) mixture for its high speed and other

characteristics that are well-matched to the sil-
icon backplane. The FLC mixture typically
contains 10-15 components, including the
host and the chiral additive.

Workshop on Plasma Displays

The mood was decidedly upbeat at the Plasma
Display Workshop. NEC’s K. Nunomura
stressed recent advances in picture quality for
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YOKOGAWA ¢

Yokogawa M&C Corp.

Fig. 4: Yokogawa's economical shading-
cylinder colorimeters were shown in the small
exhibition at IDW *97.

TV applications. NEC'’s capsulated color fil-
ter (CCF), which places a red, green, or blue
color filter in front of each color sub-pixel,
substantially improves chromaticity and gives
a broader color gamut than an LCD or CRT,
he said; using 12 sub-fields for 8-bit gray
scale, along with dual scan, improves motion
quality at the cost of increased data-driver-cir-
cuit cost; and a single priming sequence dras-
tically improves contrast ratio.
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I. Kawahara and K. Wani of Matsushita
(Osaka, Japan) discussed the simulation and
reduction of motion-picture disturbance
(MPD) in AC-PDPs, and joined their PDP
colleagues in stating that most of the motion
problems have already been solved.

H. Ando and his colleagues from Pioneer’s
Koufu Plasma-Display Panel Center described
the development of signal-processing ICs for
ac plasma displays. Plasma displays, they
said, “are expected to be the displays of the
next generation ... but more cost reduction is
necessary for the popularization of the PDP.”
To reduce cost and power consumption, the
authors have integrated the signal-processing
functions of a PDP on three ICs: PD4800A
does video processing; PD4801A performs
sub-field memory control; and PD4799A con-
trols the driver ICs. The chips have been used
in a 40-in. 640 x 480 Pioneer PDP that dis-
plays NTSC, VGA, MAC, and PC98. It was
not stated whether the ICs would be commer-
cially available.

F. Namiki and a large team of co-workers
from Fujitsu described the fabrication and
characteristics of the company’s experimental
25-in. SXGA PDP with 0.39-mm pixel pitch
intended for engineering-workstation (EWS)
or PC applications. The key technologies
needed for such a high-resolution PDP are
fabrication of fine-pitched barrier ribs, the for-
mation of uniform phosphor layers between
the ribs, and high-speed addressing of at least
four times the number of pixels used in enter-
tainment-grade PDPs. The ribs were formed
by dry-film resist and sandblasting, with the
30-um-wide ribs set at a 130-pm pitch (for a
cell gap of 100 um). A 640 x 480, 0.39-mm
test panel was fabricated and produced a lumi-
nance of 190 cd/m? and a contrast ratio of
60:1 or better.

According to Information Technology Lim-
ited CEO Roger Johnson (Fig. 3), a prototype
panel shown at the 1997 Japan Electronics
Show prior to IDW looked excellent - and
better than the test panel shown by these
authors at the author interviews. Johnson had
had extensive conversations with Fujitsu’s
Tutae Shinoda, who predicted sample prices
equivalent to those for the NEC 20.1-in. LCD.
But Shinoda realizes the price must go down
to $4000-5000, or about twice the price of a
25-in. professional CRT monitor.

As Johnson and I were talking, Dr. Shieh of
Acer joined the conversation. He is working

on a 34-in. PDP, which, he said, needs more
work. Johnson: “Acer is known for comput-
ers. Is that the focus of your display?” Shieh:
“No. TV first.”

Workshop on Field-Emission Displays
Chun-Hui Tsai of Taiwan’s Electronics
Research and Service Organization (ERSQ)
led off the FED Workshop by describing a
high-voltage FED structure he called “a
breakthrough in FED development.” A 3-in,
test panel with reduced driving capacitance is
producing 20 Im/W at 5 kV, and uses focus
electrodes. Life testing has now reached
10,000 hours. A light spot of 0.4 mm at 3000
cd/m? has been obtained with a cathode-anode
gap of 5 mm. The test panel has 150 x 90
pixels, with each pixel being 330 x 330 pm.
The lifetime issues, said Tsai, relate to main-
taining an ultrahigh vacuum in the FED’s tiny
volume.

With proper design, Tsai concluded, FEDs
have extraordinary performance and will pen-
etrate into portable applications.

Jong Duk Lee and his colleagues from
Seoul National University discussed some of
the benefits - enhanced emission uniformity
and stability - of MOSFET-controlled field-
emitter arrays (MCFEAs) and presented care-
fully measured characteristics of the particular
structure they have fabricated. Multiple-gate
structures, as presented by Itoh and Kanemaru
at IDRC last September in Toronto, were not
discussed.

Toshio Yamagishi and a team from NHK
Science and Technical Research Laboratories
(Tokyo, Japan) and Futaba Corp. (Chiba,
Japan) described a new type of image sensor
that combines an FEA and a high-gain
avalanche-rushing amorphous photoconductor
(HARP) target. Animage from an experi-
mental field-emitter image sensor (FEIS)
using this architecture was presented. The
FEIS, said the authors, “opens up the possibil-
ity of a new class of image sensors having
ultrahigh sensitivity with wide dynamic
range.”

But the research is only beginning, cau-
tioned the authors, “and many important phe-
nomena related to the FEIS may not yet have
been identified.”

In an invited paper, R. A. Tuck and W.
Taylor of Printable Field Emitters, Ltd.
(Harlepool, England) and R. V. Latham of
Aston University (Birmingham, England)




reported on early work in developing printable
field-emitting materials for large-area low-
cost FEDs. The authors spent the most time
discussing a material with a high density of
metal-insulator-metal-insulator-vacuum
(MIMIV) sites, but it does not appear on the
surface that these sites are inherently uniform.
When this comment was made during the
Q & A session, the authors answered that a
ballast resistor is built into each site for feed-
back to assist uniformity. In addition, the
degree of uniformity varies with coating tech-
nique. Now, 10 pm are used; it is necessary
to go to 1 um so that the emitting sites will be
small relative to the cell structure.

Another approach to creating FEAs was
described by Masayuki Nakamoto and his col-
leagues from Toshiba (Kawasaki, Japan).
They used transfer molding to create very uni-
form tip arrays with a resistive core layer at a
high density of 7,840,000 tips/cm’.

Exhibits

A small but interesting exhibition accompa-
nied the technical workshops. Fujitsu FQS
(Fukuoka, Japan) was promoting LigCryst
3.0, a Windows-based application that permits
convenient access to the structures and associ-
ated data of 72,000 thermotropic liquid-crys-
talline compounds. LiqCryst 3.0 is distributed
in Asia by Fujitsu FQS and in the rest of the
world by LCI Publisher GmbH. A trial ver-
sion is available. For additional information,
access http://ligeryst.chemi.uni-hamburg.de or
http://www.fgs.co.jp/CCS/.

Hamamatsu Photonics (Shizuoka-ken,
Japan) showed one of its high-speed gated
image-intensifier units, and demonstrated its
capabilities with a series of images of PDP
photo emissions as a function of increasing
sustain voltage.

Yokogawa M&C Corp. (Tokyo, Japan)
showed its 520-01 and 520-02 shading-cylin-
der colorimeters (Fig. 4). (The 520-02
includes internal reference object-color data
and five silicon photodiodes instead of three
to provide more accurate chromaticity mea-
surements: £0.01 max vs. £0.03.) Introduced
in Japan in late 1996 and scheduled to be
introduced in the U.S. market in October
1997, Yokogawa's colorimeters cut costs by
replacing expensive lenses with two irises to
define the viewing cone - the shading cylin-
der. The acceptance angle is about 30°. The
price of the 520-01 is $3458, $3913 for the
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Fig. 5: These experimental TV receivers were used by the NHK Science and Technical
Research Laboratories in 1947-48. They appeared in a display at IDW celebrating the 100th
anniversary of the CRT and the 30th anniversary of the Sony Trinitron™.

520-02. Windows-based color-management
software is $728. For information in North
America, contact Yokogawa Corporation of
America at 770/251-8700 or http://www.yca.
com.

Sanyo Electric Company (Osaka, Japan)
and Sanyo Multimedia Center U.S.A. (San
Jose, California) showed a very impressive
autostereoscopic display based on a 15-in.
XGA LCD, which used double-image-splitter
technology and a head-tracking system. (The
screen resolution was half of XGA in the hori-
zontal direction.) The demo unit was not
equipped with the head tracker; still, it was
not hard for a viewer to position his or her
head in one of the sweet spots. When there,
the fanciful (but not rapidly moving) animated
world presented by the software was remark-
ably enveloping and effective. Engineering
samples were to be available in April 1998,
per Chief Researcher Atsuhiro Yamashita.

Nissho Electronics (Tokyo, Japan),
Japanese distributor for Displaytech (Long-
mont, Colorado), showed two of that com-
pany’s reflective field-sequential-color
microdisplays mounted to simulate goggles or
glasses. The displays looked good but the
optics needed work, exhibiting curved fields

and loss of definition toward the corners. Nis-
sho’s Nobuaki Nagai said that the demon-
strated 0.4-in. VGA displays were just for
glasses-type applications and viewers; 0.85-in.
XGA and SXGA panels would be used for
projection. SXGA samples were scheduled to

| be available to qualified customers in Japan

by the end of Q1 *98 and XGA three months
later.

Why SXGA before XGA? The original
plan was to produce VGA and SXGA panels
only, but there was lots of demand for XGA
panels from Japanese customers, Nagai said.
Seiko-Epson’s Kamakura-san was observed to
be in an apparently serious conversation with
a Nissho sales rep.

Nichia Chemical Industries (Tokushima,
Japan) was showing a selection of full-color
dot-matrix LED modules incorporating, of
course, Nichia’s path-breaking bright blue
LEDs. For more information, access
http://www.meshnet.or.jp/nichia/.

Fuji Manufacturing Company (Tokyo,
Japan) was providing information about the
company’s “Pneumna-Blaster” sandblasting
system for forming PDP barrier ribs. Sales
Engineering Manager Tadashi Sone showed
ID a photomicrograph and an actual sample of
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100-pm-pitch ribs sandblasted with Fuji S8
abrasive that would be suitable for SXGA and
UXGA panels. The ribs were 30 pm wide
with 70-um spacing. The system can produce
16 40-in. panels per hour, Sone said. NEC,
Hitachi, Mitsubishi, Samsung, LG, and Acer
are all using the machine.

Tokyo Cathode Laboratory (Tokyo, Japan)
showed its Cathode Emission Profiler for
CRTs, which generates its cathode-emission
information in a variety of graphics formats.
A version for FEDs is under development, and
a prototype is anticipated by mid-1998. Sony,
Canon, and NEC have all expressed interest in
the FED version - and serious interest isn’t
cheap. The CRT version costs about ¥25 mil-
lion ($200,000). The FED version is likely to
cost twice as much, said Marketing Manager
Takashi Araki.

Otsuka Electronics Co. (Osaka, Japan)
showed its LCD-7000/5100 LCD-evaluation
system for panels and modules, which has a
lamp and sensor on adjustable arms. The
flexible system measures luminance, contrast
ratio, chromaticity, efc., and it is available
with a temperature chamber. This is the stan-
dard system for Asian manufacturers, said
Acting Marketing Manager Hiromu Fujii, and
about 130 have been sold.

Lasertec (Yokohama, Japan) presented
information about its LCD mask and color-
filter inspection stations and its confocal laser
scanning microscopes for LCDs and PDPs.

Sumitomo Chemical (Tokyo and Osaka,
Japan) was promoting its liquid-crystal chemi-
cals, and polarizing, retardation, and anti-
reflecting films. For information: access
http://www.sumitomo-chem.co.jp/kiso/opti-
cal.html.

Noritake (Nagoya, Japan) showed a variety
of its itron monochrome and multicolor dot-
matrix VFDs. “The market wants thin and
compact,” said a Noritake representative, “and
the internal memory in these displays permits
256 x 32 pixels to be addressed through only
12 pins.” The company also showed the very
bright picture-element tubes used by Mit-
subishi in its Tokyo Dome display - which
utilizes 60,000 of them.

Lodic Co. (Tokyo, Japan) was showing
black-and-white polymer-network LCD
(PNLCD) modules. These are light-scattering
opaque/transparent switching displays that do
not use polarizers and transmit more than 85%
of light in their transparent state. The com-
pany claims a wide viewing angle and greater
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than 10:1 CR even in direct sunlight. Lodic,
which is now a subsidiary of Dai-Nippon,
makes a variety of LCD materials, said Presi-
dent Akio Nagashima. The PNLCD material
is the company’s latest product, which is used
by Spoon in that company’s low-cost, highly
styled, and widely advertised wristwatches,
which seemed to be ubiquitous in Japan
around the time of IDW.

Mitani Electronics Corp. (Tokyo, Japan)
showed a 55-in. mask for PDP fabrication.
Both glass and chrome masks were to be
available by early 1998, said Senior Managing
Director Kiyoharu Hashimoto.

The Past and the Future

Even as it works to shape the future, the dis-
play industry has developed an inclination to
honor its past. One of the IDW exhibits did
just that by celebrating the 100th anniversary
of the CRT and the 30th anniversary of the
Sony Trinitron™ by showing historical items
borrowed from Japan’s National Science
Museum.

Among the items on display were a replica
of the 1897 Braun tube, an example of the
first Trinitron TV receiver (the KV1310, a
13-in. table-top set that sold for ¥118,000 in
1968), and two wooden-cabinet receivers used
by NHK for experimental work in 1947-48
(Fig. 5).

The future of display technology is even
richer than its past, as indicated by the varied
work discussed at this IDW. To get an idea of
what’s coming next, make your reservations
in Kobe for IDW '98, December 7-9, 1998. W

IDRC °98

International Display
Research Conference
(Asia Display '98)

Seoul, Korea
Sept. 28-Oct. 1, 1998

B industry news

continued from page 25

New plasma monitor

QFTYV, San Francisco, California, and Photon-
ics Systems, Northwood, Ohio, have
announced the availability of the QFTV/Pho-
tonics 42-in. FlatScreen”, a digital 4-in.-thick
full-color plasma monitor. The product speci-
fications include SVGA/XGA resolution, por-
trait/landscape options, a 400:1 contrast ratio,
a field-upgradable RGB interface, and digital
video inputs. The digital monitor incorporates
many advanced state-of-the-art technologies,
including digital video cards, ImageSite glass
substrates, and color-corrected front glass.
The full-color monitor also includes a propri-
etary cooling system that allows the unit to be
installed within a 4-in. wall or hung flat
against a wall. Next-generation designs are
being developed that will provide better defi-
nition and picture quality for professional
multimedia and computer-workstation appli-
cations.

Plastic display screens

Cambridge Display Technology, Cambridge,
U.K., and Seiko-Epson Corp., Nagano, Japan,
have unveiled a joint development program to
produce plastic television and computer-moni-
tor screens based on CDT’s patented Light-
Emitting Plastic (LEP) technology. Measur-
ing 50 mm square and only 2 mm thick, the
black-and-white prototype screen can display
full television pictures. Unlike LCD screens,
the prototype display screen has no restric-
tions on viewing angle, nor is there blurring of
fast-action shots. The black-and-white screen
has the potential to be used as a monitor for
portable VCRs and digital cameras. The joint
development program is expected to deliver
futher benefits later this year with the
announcement of a full-size color display
screen. ll

Please send new product releases or
news items to Information Display,
¢/o Palisades Institute for Research
Services, Inc., 411 Lafayette Street,
2nd Floor, New York, NY 10003.
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Strategic Perspective and Vehicular Displays
Draw over 200 to Ypsilanti

The unique orientation of this regional meeting attracted a number of international attendees.

by Samuel Musa and Robert L. Donofrio

’I:E FPD STRATEGIC FORUM is not a large

meeting, but with its emphasis on global flat-
panel-display (FPD) technology and manufac-
turing strategy, and with CEOs conversing
sotto voce in the hallways, it has become a
valued one. The Metropolitan Detroit Chapter
of the Society for Information Display and the
University of Michigan’s Center for Display
Technology and Manufacturing sponsored the
third annual forum in Ypsilanti, Michigan, on
September 22, 1997, and followed it on
September 23 with a technical symposium
having a special focus on vehicular displays
(Fig. 1). The keynote address, given by Doug
Rothwell, CEO of the Michigan Jobs Com-
mission, detailed Michigan’s interest in sup-
porting the display industry.

The first session addressed the next genera-
tion of display manufacturing, and included
presentations by several leaders of the FPD
industry. They covered the challenges in
technology, manufacturing, markets, location,
and timing. The U.S. role in displays was dis-
cussed in relation to infrastructure as well as
display manufacturing.

Ross Young of DisplaySearch kicked off
the session with “Fourth Generation Chal-

lenges and Opportunities,” which treated the
issues involved in fabricating 17- and 19-in.
LCDs. Among the challenges are developing
a robust hillock-free Al-deposition process,
minimizing equipment failures, maintaining
uniformity over a larger area, simplifying TFT
structures, and increasing process integration.
Mr. Hideaki Kawakami, Senior Chief Engi-
neer at Hitachi, discussed next-generation
in-plane-switching (IPS) nematic LCDs
addressed with a TFT matrix. This technol-
ogy was selected, Kawakami said, because

conventional TFT production lines can be
used and very wide viewing angles can be
achieved for monitor applications.

Next, Hiroshi Hayama, Research Manager
at NEC, spoke about next-generation TFT
production lines and technologies as proposed
by the TFT-LCD Technology Committee of
the Ultra Clean Society. The committee has
proposed a 960 x 1100-mm glass substrate for
next-generation production lines. These lines
must surmount significant technical chal-
lenges, which include reducing TFT photo-

Samuel Musa is Executive Director of the
Center for Display Technology and Manufac-
turing at the University of Michigan, Ann
Arbor, MI. Robert L. Donofrio is President
of Display Device Consultants, 6170 Ply-
mouth Rd., Ann Arbor, MI 48105, telephone
734/665-4266, fax 734/665-4211, e-mail:
rldonofrio@aol.com.
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Detroit Marriott Ypsilanti

Fig. 1: For two days last September, the Detroit Marriott Ypsilanti was home fto the third
annual FPD Strategic Forum and Technical Symposium.

0362-0972/98/1406-034$1.00 + .00 © SID 1998




mask process steps, reducing film thickness,
implementing fast substrate transfer, perform-
ing uniform deposition and etching at higher
rates, and incorporating high-speed coating,
developing, and exposure.

Todd Yuzuriha, Director of LCD Technol-
ogy R&D at Sharp Microelectronics Technol-
ogy, was concerned with next-generation
AMLCD issues, as was Donggil Kim, Vice
President of Frontec. Kim addressed three
major TFT-LCD projects being tackled by LG
Electronics:

« A high-quality thin-film-deposition pro-

cess based on ultra-clean technology.

+ UV photo-alignment of liquid crystals.

- Integrating driving circuits using low-

temperature poly-Si TFTs.

Michael Ciesinki, CEO of USDC, began
the second session by appealing for a new
FPD initiative. He cited some goals for 2001,
including robust domestic manufacturers and
suppliers, university-based research and
development, and technician-level and contin-
uing professional education.

Motorola’s Tom Credelle was next with an
overview of the Motorola field-emission-dis-
play (FED) pilot line’s capability and the
company’s plans for commercial production.
Then Steve Depp of IBM discussed the his-
tory, formation, and operation of DTI, the
joint-manufacturing venture between IBM and
Toshiba; and Norman Turner of Applied
Komatsu Technology gave an overview of
AKT products and markets.

Turner was followed by Stefanie A. Len-
way and Tom Murtha of the University of
Minnesota, who presented a strategic analysis
of current markets and future opportunities for
U.S. display manufacturers.

Vehicular Displays
On the second day of the event, several auto-
mobile manufacturers discussed future direc-
tions in vehicular displays. It’s very clear that
American automobile manufacturers believe
that automotive FPDs will first be used in
Japan, then in Europe, and finally in the U.S.
W. F. Powers of Ford stated that two promis-
ing displays for autos are the FED and the
organic light-emitting diode (OLED). Both
could possibly be made at the low cost
required by the American market. Futaba dis-
cussed their vacuum-fluorescent displays
(VFDs) and FEDs.

An exciting automotive display was
described by John Troxell of General Motors.

In conjunction with Futaba and Delco, Gen-
eral Motors Research Center has developed a
reconfigurable active-matrix VFD for heads-
up applications - a display that uses the VFD
technology that is well known in the auto
industry,

A paper by Sarnoff Corp., Planar Systems,
USARL, and Computing Devices of Canada
reported a new multi-layer ceramic-on-metal
technology in which the display, drivers, and
functional electronics are all part of the dis-
play package. General Dynamics Land Sys-
tems described the new M1A2 Main Battle
Tank AMLCD, and Teltron Technologies dis-
cussed their new 2-in. CRT and monitor, all
housed within a 2.9 x 12-in. tube, which was
developed for use in the M-2 Bradley Fighting
Vehicle. |

In the Emerging Technologies Session,
Rebecca Jordan previewed the light-emitting-
diode (LED) displays being developed at
Eastman Kodak, and Ronald Gale described
the CMOS displays being developed by Kopin
Corp. A sizable poster session covered many
topics, including university research and the
activities of companies currently discussing
new display-related developments and appli-
cations. l

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

Instruments
Corporation

EKLEIN

Stand-Alone Pattern Generator

‘ KLEIN VPG 250

oo

» User Programmable Patterns
= 2048 x 2048 pixel resolution

* Programmable Timings (500)
» Programmable Sequences (30)

* 999.9 Hz max Vertical frequency
* 999 99 KHz max Horizontal freq.

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

Call for Prices!
Portland, OR USA

Circle no. 15

Iiformation Display 6/98




Westar's FPD Performance Measurement Systems

v Tests displays up to 54" automatically

v Works with Minolta, Topcon, and PR instruments

v Stimulates any monitor, module, and cell assembly
v Executes VESA basic and extended tests

v/ Sizes and configurations for every application

Westar Corporation is a leading international supplier of flat panel display test systems to the
aerospace, computer, and FPD product industries. Contact us in the US at:
or visit our website at

Copynight © 1998, Westar Corporation Trademarks are property of their respective owners. Patents pending.
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Air and ground forces around the globe depend
on Brimar technology for capability and survival.
It's been that way ever since Brimar developed the world's
first head-up and helmet-mounted tubes.
And because all Brimar CRTs are designed and built entirely in-house, they're
backed by total on-site quality control. That means
complete reassurance in fields as diverse as military and
civil aviation, photography, telecine and medicine.
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Cryogenics for H1gh Vacuum Systems
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Taiwan's Largest LCM Manufacturer

* SOLOMON Technology is ISO 9001.

* We 100% TEST: Electrical, Visual, Optical, Environmental.

* Lowest failure rate in the industry: Less than 1/10th 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.
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NEW Medical Imaging
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EASTERN REGIONAL OFFICE : 30 TWO BRIDGES ROAD. STE 330 = FAIRFIELD. NJ 07004 = PHONE 201-808-6676 » FAX 201-808-6860
WESTERN REGIONAL OFFICE: 28202 CABOT RD . STE 250 » LAGUNA NIGUEL, CA 92677 ® PHONE 714-365-1337 ® FAX. 714-365-1341
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Miniature Electron Gun

1 cm | ARY
N o s
= Model EFG-7
50 eV tp 5 keV

2 3/4” CF Mount

___—_

Model EMG-15 / Faraday Cup
500 eV to 15 keV
2 3/4” CF Mount

:—:__.
Model ERG-21

30 keV or 50 keV
4 1/2" CF Mount

- B
ELECTRON GUNS FOR PHOSPHOR STUDIES

features/options available:
Beam Energies: from 5 eV up to 100 keV
Spot Diameters: microns to centimeters
Beam Currents: femptoAmps to milliAmps
Uniformity: +/- 5% on medium diameters
Beam Modulation / Fast Pulsing / Beam Blanking
Centering Deflection / Rastering
Differential Pumping / Beam Isolation Valves
Computer Control / Labview
Wide-Range Energy Sweeping

Electron Guns/Systems UHV Special Fittings

lon Guns/Systems Small Vac Chambers
Emitters, Sources eV Parts
Detectors, Phosphor Screens OEM, Custom

Applications: Surface Physics, Space Physics, RHEED, ESD,

Cathodoluminescence, Neutralization, Scrubbing, Heating.

Excellence in Electron and lon Optics

RUMEALL PHYSIGS D00, -

311 Kimball Hill Road, Wilton, NH 03086 USA
Tel: Toll Free 1-888-kimphys [1-888-546-7497]
Fax: 1-603-878-3700 e-mail: info@kimphys.com www.kimphys.com
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Imaging and Sensing
Technology Corporation
Headquarters

300 Westinghouse Circle
Horseheads, NY 14845
Tel: 607-796-4350

Fax: B07-796-4579
www.istcarp.com

Precision Performance,

Proven Reliability,
Consistent Quality.

IST CRTs perform to
the highest standards
in a diverse range of
customer applications.

IST and IST-CRT
Scientific manufacture
high resolution cathode
ray tubes for military and
industrial applications.
Other specialties include
the phosphor coating of
RHEED screens and
specialty substrates.

Major motion picture
special-effects and other
computer-generated
graphics are recorded
on film or other
substrates in high
resolution hard copy
applications using
IST-CRTs.

Spot
scientific

IST-CRT Scientific

14746 Raymer Street

Van Nuys, CA 91405

Tel: 818-989-4610

Fax: 818-989-4617
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D Conference Calendar

‘5th Annual Flat-Panel Display

Strategic and Technical Symposium

JOIN US IN YPSILANTI TO FIND OUT WHAT'S NEW IN
VEHICULAR DISPLAYS AND TO HEAR WHERE THE
U.S. FPD INDUSTRY IS HEADED.

- FPD Strategy, Markets, and Technology

- Business Issues — Government and Industry
- Emerging Flat-Panel Technologies

- Applications — Microdisplays, Backlighting

- Status and Prospects of Vehicular Displays
- Technical and Poster Sessions

14 ©

SEPTEMBER &

Fourth International
Conference on the Science

% | SEPTEMBER B¢

and Technology of
Display Phosphors 18th International Display |-,
BEND, OREGON Research Conference AL
R (Asia Display '98) NOVEMBER
* An international conference on the future ol
SEOUL, KOREA P

prospects of phosphors for:
—ELDs — FEDs
— CRTs — Plasma Displays
— PL Devices — LC Backlights

Sixth Color Imaging
Conference: Color Science,
Systems & Applications

SEPT. 28 - OCT. 1, 1998
« An international conference on display

research an I nt aspects of: -

£ ; 4 — Display Fundamentals. Display Devices .
g — Hard Co Storage, Input Systems i SCOTTSDALE, ARIZONA
o AP R, o U ST e MY — Integrated Devices and Applications o NOVEMBER 17 — 20. 1998
R = T — Image and Signal Processin e 1* .
BN Foradd:tonal informatian: = Color Perception, Human Factors « An international multidisciplinary forum
w ol Lauren Kinsey for dia =
- e Society for Information Display — Creation and capture of Color Images
-+ | 31 EastJulian Street — Color Image reproduction and

i San Jose, CA 95112 interchange
i 408/977-1013, fax - 1531 — Co-sponsored with IS&T.

www.sid.org
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Flat Panel Monitor A R M S g

Call: 1.800.888.8458

Ergonomically position your flat panel
monitors, laptops and keyboards wherever
you need them—with Ergotron’s
Adjustable Rotating Mounting Solutions

Custom Mount Solutions

Laptop ‘
Mounting >
Wall Mount Solutions Solutions o
[

& E_GOTRONY

1.800.888.8458 http://www.ergotron.com
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The Industry Leader
AD-VANCE MAGNETICS, INC.

Ad-Vance engineers have solved a variety of magnetic
shielding problems. In addition, substantial cuts in
shielding costs are possible by using our existing tooling.
From simple components to complex systems, we offer:
e Design and consultation
e AD-MU shielding alloys
e In-house toolroom for manufacturing
magnetic shields
 Custom fabricated CRT shields
* Heat treating for optimum magnetic shielding
characteristics
Give Ad-Vance Magnetics a call today!

T\
ap-Mu | MAGNETICS) SHELDING
INC.

—

AD-VANCE MAGNETICS, INC.

P.O. Box 69 » 625 Monroe Street » Rochester, Indiana 46975
(219) 223-3158 » FAX (219) 223-2524

E-Mail: advancemag@aol.com

Web Home Page: http://www.advancemag.com
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Wiley Launches Wiley-SID
Series in Display Technology

MacDonald and Lowe s Display Systems and
Keller’s Electronic Display Measurement kick
off the new series with strong sales.

by KEN WERNER

John Wiley & Sons and the Society for Infor-
mation Display have launched their new
Series in Display Technology with the publi-
cation of two books. The first is Display Sys-
tems: Design and Applications, edited by
Lindsay W. MacDonald and Anthony C.
Lowe (Wiley, 1997; ISBN 0-471-95870-0;
$95.00, $70.00 for SID members ordering
from SID Headquarters). Although the book
is a symposium volume whose chapters are
based on the papers given at the international
two-day conference, “Getting the Best from
State-of-the-Art Display Systems,” held at the
National Gallery, London, in February 1995,
the volume has far more coherence than the
typical symposium product.

This coherence is due to the fact that the
conference was designed from the beginning
to be made into a book, with both conference
and book adhering to a predetermined plan.
As the editors say in their preface:

For any display-based product to be
successful, the needs of the application
must be properly matched to the capa-
bilities of the display system. This
match can only be made in the context
of the whole product design and devel-
opment process. It must start with the
analysis of market requirements includ-
ing an understanding of the tasks and
needs of the users.

... Recognizing these issues and realiz-
ing the need to create a forum where
representatives of the wide range of
disciplines encompassed by this subject
could meet and interact, the European
Region of the Society for Information
Display (SID) organized [this] interna-
tional two-day conference.

... The objective of this volume is to
extend the discussion to a wider audi-
ence.

Many of the contributors are distinguished.
“Part I: Applications - What drives the
requirements for displays?” contains chapters
by Carl Machover (“How applications have
driven display requirements”), Lindsay Mac-

42 Information Display 6/98

book reviews

Donald (*Display requirements for desktop
electronic imaging”), and Richard Holmes
(“Head-mounted display technology in virtual
reality systems). Other distinguished authors
appearing in this section include Ben Shnei-
derman, Dick Bosman, and Lou Silverstein.

“Part II: Technology - What can current
displays deliver?” includes “Matching display
technology to the application™ by Anthony
Lowe, “Active-matrix addressing of LCDs:
merits and shortcomings™ by Ernst Liider,
“The structure, performance and future of pas-
sive-matrix LCDs” by Alan Mosley, and
“Projection Systems” by Patrick Candry,
along with several other contributions.

A final section on metrology contains seven
chapters covering measurement principles,
optical characterization of LCDs, CRT col-
orimetry, low-cost color-measurement tech-
niques, dynamic performance of displays,
evaluating stereoscopic displays, and evaluat-
ing the usability of workstation displays in the
real world.

With its systems orientation, and with its
editors’ commitment to provide a comprehen-
sive and balanced treatment, Display Systems
is a far more useful volume than its sympo-
sium origin would indicate.

Electronic Display Measurement: Con-
cepts, Techniques, and Instrumentation by
Peter A. Keller (Wiley, 1997; ISBN 0-471-
14857-1; $70.00, reduced price for SID mem-
bers ordering from SID Headquarters, $60.00)
is a unique practical guide to display measure-
ments. It starts with the basics - “Light and
Color,” “Light Sources, Filters, and Detec-
tors,” and “Displays.” The book then moves
on to the nitty-gritty: measurement instru-
mentation, luminance and contrast measure-
ment, color measurement, resolution measure-
ment, geometry measurements, time-related
measurements, calibration, and display stan-
dards. The many appendices include CIE tri-
stimulus values, radiometric and photometric
conversions, standard illuminants, WTDS
phosphor designations, instrument manufac-
turers, calibration services, and standards
organizations.

Keller has had a dual career at Tektronix,
first as a CRT designer and now as the man-
ager of Tek’s instrumentation product line.
His extensive experience shows in this book’s
emphasis on what practical people really need
to know. It will not surprise readers of
Keller’s previous book, The Cathode-Ray

| Tube: Technology, History, and Applications

(Palisades Press, New York, 1991) that the
current work is clearly written and exhaus-
tively referenced.

It is worth noting that the review copy of
Keller’s new book immediately became an
important reference for a research project 1
was working on at the time. Irecommended it
highly.

This series is truly international, not only
because of its SID sponsorship and the nation-
alities of its authors, but also because the vol-
umes are issuing from Wiley’s offices in both
Chichester, England, and New York City.
This is an unusual arrangement that has pro-
duced a peculiarity in the first two volumes:
except for the varnished paper on their hard
covers, the two books look nothing alike. The
cover designs are different, as are the books’
trim sizes and typographic designs. The chap-
ter titles in one volume are presented with
only the first letter of the first word capital-
ized; the titles in the other volume have the
first letter of each word capitalized.

Does this matter in the greater scheme of
things? Not to most people, but it gives the
impression that Wiley’s American hand
doesn’t know what its English hand is doing.
And that’s unfortunate because, in all other
ways, The Wiley-SID Series in Display Tech-
nology is off to a fine start. W

Fourth International
Conference on the Science
and Technology of
Display Phosphors
BEND, OREGON
SEPTEMBER 14-17, 1998

+ An international conference on the future
ors for:
— FEDs
- a Displays
ices — LC Backlight
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Interface Solutions

for flat panels

Speed up development and product realisation time with our high quality flat panel interface 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 DC series: Includes PCI bus LCD PN series: Advanced multi system
controllers for LCD, Plasma or EL, to graphics card for providing LCD digital video interface for TFT LCD and
connect to analog graphics source. signal output from a PC. Plasma panels.

VGA (640x480), SVGA (800x600),
XGA (1024x768), SXGA (1280x1024).

Accessories: A wide variety of

SV-Series: A combination interface for support accessories.

both computer graphics and video (PAL,
NTSC) for LCD & Plasma. -
Enclosure options:

Open frame kits: panels & interface
controllers in easy to use frames.
Industrial display systems

Desktop monitors

LCD multimedia systems

P NEC analog panels are also supported.

Digital View

USA: Tel: 408-782-7773, Fax: 408-782-7883
England: Tel: (0)1438-816 600, Fax: (0)1438-816 909 Internet: WWW.digitaNiew_com
Hong Kong: Tel: 2861 3615, Fax: 2520 2987 Email: sales@digitalview.com
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Model 875 Video Pattern Generator

— increase EMI/RFI
T el Protection with
' DURALAN I

High Performance Windows,
e Lenses and Filters

' Laminated Within the Filter
Various Conductors Available |
Abrasion Resistant Surface
Anti-Glare Finishes

Various Transparent Colors
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 P.C. to the unit is virtually unlimited.

Talk about versatile!
Call 1-800-962-8905 .
and we'll fax you the specs. WANWEEACTUDING &1
GRAPHICS AND ELECTRONICS e
0. UIHEU Ini’l’n“mﬂ“‘s For additional information call 609/825-8900,
2155 Bellbrook Avenue » Xenia, OH 45385-4043 FAX: 50.?’ 825[8939' or visit our Web site at:
Phone: 937-376-4361 » Fax: 937-376-2802 WMWY STV e ECIOUG, COT)
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SID Headquarters moves to

San Jose

In May, at the annual SID International Sym-
posium, incoming President Tony Lowe and
outgoing President Web Howard announced
that the SID Headquarters was being moved
from Santa Ana to San Jose, and that a new
staff had been appointed.

The new SID Executive Director is Dee
Dumont, who worked extensively with long-
time SID member and Past-President Gus
Carroll. The new Executive Assistant is
Jenny Needham, who previously worked for
Apple Computer. Trisha Maniscalco, a staff
member at Santa Ana, is helping with the
transition. “The new staff and HQ will bring
SID members an improved range of services,”
said President Lowe.

Contact information for the new SID HQ is:

SID Headquarters

31 East Julian Street

San Jose, CA 95112

phone: 408/977-1013

fax: 408/977-1531

e-mail: office@sid.org

Dee Dumont, Executive Director,

dee@sid.org

Jenny Needham, Executive Assistant,

jenny @sid.org

Redesigned SID Web site
SID’s recently redesigned website (http://
www.sid.org) now contains the titles of forth-
coming articles scheduled for Information
Display Magazine, the current ID editorial,
and news releases from the SID Press Rela-
tions Office. You can also use the site to
locate selected back articles from ID and The
Journal of the Society for Information Display
(JSID), and to order SID books, Digests of
Technical Papers, and other publications.

A great deal of information is available on
the SID Web site, and the site and ID maga-
zine are intended to complement each other.

Seoul to host first Asia Display

conference held outside Japan
Asia Display 98, the first Asia Display confer-
ence to be held outside Japan, will be held
September 28 - October 1, 1998, at the Shera-
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Sincerely,

C. Lee
Conference Chair
Asia Display 98

Invitation to Asia Display 98

It is a great pleasure to invite all of you to attend Asia Display 98, which will be held for
the first time in Korea. You can enjoy the several events at Asia Display 98 and the
beauty of the autumn season, tours, shopping, and the friendliness of the Korean people.
You can make many friends in the display companies and research institutes of Korea.
You can also find important business partners in Korea because people in the Korean dis-
play industry need strong cooperation with you and your company.

I will do my best along with my staff to make Asia Display 98 a very successful event
for you, and I am sure that Asia Display 98 will be remembered by all the attendees and
exhibitors for a long time. Ilook forward to seeing all of you soon in Seoul, Korea.

M. H. Oh
Chair, Executive Committee
Asia Display 98

ton Walker-Hill Hotel in Seoul, Korea. Asia
Display 98 is a vertically integrated interna-
tional opportunity expected to draw over 1500
attendees from around the world. The event is
sponsored by the Korea Chapter of the Soci-
ety for Information Display and the Korean
Physical Society. SEMI Korea is managing
the exhibition.

You can present your research results, share
the most recent achievements in information-
display research and development, explore
market opportunities, and interact with industry
people at Asia Display 98. You can also
exhibit your products and view state-of-the-art
display technologies at the vendor exhibition,
which will include information displays, pro-
duction equipment, materials, and components.

Asia Display 98 will enable you to keep
abreast of the growing flat-panel-display tech-
nologies and industries in Korea. The global
flat-panel-display market will be US$15.2 bil-
lion in 1998 and it will grow to US$21.5 bil-
lion in the year 2000. A healthy portion of
this market increase will be due to the plans of
Korean and other Asian companies to make
multibillion-dollar investments in the informa-
tion-display industry within the next few
years.

Technical program
Conference topics include active-matrix

| LCDs, applications, applied vision/human fac-

tors/3-D displays, CRTs, display manufactur-
ing, display measurement, display systems,
plasma-display panels, electroluminescent dis-
plays, field-emission displays, large-area dis-
plays, and liquid-crystal technology.

Asia Display 98 also offers a series of tech-
nical workshops given by experts in the field

of information displays. The workshops will
be held on Monday, September 28, 1998, and
will cover AMLCDs/LCs, FEDs, PDPs, and
phosphors.

Keynote and invited addresses will be given
by Mr. Y. W. Lee, President of Semiconduc-
tor Business, Samsung Electronics, Co., Ltd.;
Dr. S. Keobayashi, Professor, Science Univer-
sity of Tokyo in Yamaguchi; and Dr. Larry F.
Weber, President of Plasmaco.

The schedule for Asia Display 98 is as fol-
lows:

Workshop
Technical Conference
Vendor Exhibition

Sept. 28
Sept. 29 - Oct. 1
Sept. 29 - Oct. 1

Reception Sept. 28
Exhibitors” Reception Sept. 29
Banquet Sept. 30

Hotel and travel information

Because the value of the U.S. dollar has
increased by more than 50% since last year,
visitors to Asia Display 98 will be able to
enjoy the very nice hotels, restaurants, trans-
portation, and shopping. The Sheraton
Walker-Hill Hotel in Seoul, Korea, is the con-
ference site (+82-2-453-0121, fax +82-2-452-
6867, e-mail: hotel @pretty.walkerhill.co.kr).
The hotel is located on attractive, wooded,
lakeside grounds outside of Seoul. There are
several other hotels, such as Lotte World
Hotel, Han Kang Hotel, and Olympic Parktel,
located near the conference site, where there
will be special discounted room rates avail-
able for attendees.

Access to the hotel is easy. From Kimpo
International Airport, Korean Air Limousine
buses leave for the Sheraton Walker-Hill
Hotel every 15 minutes. Free shuttle buses




between the Sheraton Walker-Hill Hotel and
the Kwangnaru subway station (Line 5) are
available. For more information, e-mail:
idrc @ns.dankook.ac.kr.

Tours and activities

One of Korea's TET-LCD manufacturers has
agreed to open its TFT-LCD development line
to Asia Display attendees. Reservations for
the industry tour can be made at the confer-
ence registration desk during conference
hours.

The weather in Korea during early autumn
is mild, and the countryside is beautiful.
There will be several social and spouses” pro-
grams, such as a city tour and shopping at
Itaewon and Namdaemoon. There also will
be many programs prepared by Kim’s Travel
Services Co., Ltd., including tours to a tradi-
tional ceramics-making village and a Korean
Folk Village, and an evening cruise on a Han
River Pleasure-Boat, with Korean dishes and
a traditional Korean dance performed on
board. The evening view along the Han River
is memorable.

For more extended trips, there is a three-
day tour of the beautiful and unspoiled Cheju
Island, and a two-day excursion of the ancient
buildings and temple of Kyongju, the
“Museum without walls,” which was the capi-
tal of the Shilla Kingdom for a thousand
years. You can feel the history of Korea by
just walking in the city of Kyongju.

Information

For general information, contact S. Lim,
Secretary General, Dankook University;
+822-709-2979, fax +822-792-5857, e-mail;
idrc @ns.dankook.ac.kr.

For Technical Conference and Workshop
information, contact Jin Jang, Program Co-
Chair, Kyung Hee University; +82-2-961-
0270, fax +82-2-968-6924, e-mail:
jjang@nms.kyunghee.ac.kr.

For information on the Asia Display 98
Exhibition, contact H. C. Kim, SEMI Korea;
+822-551-3041, fax +822-551-3406, e-mail:
hkim @semi.org or semikorea@semi.org., '
Web site http://tftlcd. kyunghee.ac.kr/idrc98.

Minsk "98

The 7th International Symposium on
Advanced Display Technologies (MINSK ‘98)
will be held December 1-5, 1998, in Minsk,
Belarus. The symposium is sponsored by the

| Society for Information Display, Belorussian

| display applications. The following topics

and Ukrainian SID Chapters, in cooperation
with the Belorussian Ministry of Education,
the Belorussian State Committee on Science
and Technologies, the State University of
Informatics and Radioelectronics, and the Sci-
entific-Production Corporation “INTE-
GRAL.”

This symposium will be the seventh in a
series of annual meetings and will provide an
international forum for presentation and dis-
cussion of new results in the field of design,
manufacturing, and applications of modern
information displays. Particular emphasis will
be given to novel materials, technologies, and

will be covered:

Active- and passive-matrix LCDs.

LC materials and phosphors.

Technological equipment, materials, and

components for display manufacturing.

Public information displays and projection

devices.

Cathode-ray tubes and TVs.

Emissive displays (ELs, PDPs, VFDs, and

FEDs).

The symposium program will consist of
oral and poster presentations along with short
communications, author interviews, a SID
Belarus business meeting, and round-table
discussions. The symposium’s official lan-
guage will be English. Simultaneous interpre-
tation will be provided.

The registration fee is $US300 (10% lower
for SID members) and includes admission to
all sessions, light refreshments, a copy of the
Symposium Proceedings, hotel accommoda-
tion with full board, reception, banquet, local
transportation, and social programs.

The cost of local transportation is included
in the registration fee. Pick up of all foreign
participants will be arranged at the interna-
tional airport or railway stations. The same
procedure will be followed for departure.

For more information, please contact
A. Smirnov at:

tel: +375-17-239-84-86

fax: +375-17-239-88-58

e-mail: smirnov@display.rei.minsk.by. l

| Sept. 28-Oct. 1, 1998

calendar

Display Technology

5th Annual Flat Panel Display Strategic and
Technical Symposium 1998. Sponsored by the
University of Michigan (Center for Display Tech-
nology and Manufacturing) and the Metropolitan
Detroit Chapter of the Society for Information
Display. Contact: Robert Donofrio; 734/665-4266,
fax -4211, e-mail: rldonofrio@aol.com

Sept 9-10, 1998 Ypsilanti, MI

9th International Workshop on Inorganic and
Organic Electroluminescence (EL 98) and The
Fourth International Conference on the Science
and Technology 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; 212/620-3380, 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;
+82-417-550-3542, fax +82-417-551-9229, e-mail:
limsk @ ns.dankook.ac.kr, Internet: http://tftled.
kyunghee.ac.kr/idrc98.

Seoul, Korea

The 42nd Annual Meeting of the Human Factors
and Ergonomics Society. Contact: HFES, P.O.
Box 1369, Santa Monica, CA 90406-1369;
310/394-1811 or 310/394-9793, fax 310/394-2410.
Oct. 5-9, 1998 Chicago, IL

The Sixth Color Imaging Conference. Sponsored
by IS&T and SID. Contact: IS&T, 7003 Kilworth
Lane, Springfield, VA 22151; 703/642-9090, fax
703/642-9094, e-mail: info@imaging.org.

Nov. 17-20, 1998 Scottsdale, AZ

7th International Symposium on Advanced Dis-
play Technologies. Organized by the Belorussian
and Ukrainian Chapters of the Society for Informa-
tion Display in cooperation with the Belorussian
Ministry of Education, Belorussian State Committee
on Science and Technologies, the State University
of Informatics and Radioelectronics, and the Scien-
tific Production Corp. “INTEGRAL.” Contact: Prof.
A. Smirnov, teleffax +375-17-239-88-58, e-mail;
smirnov @display.rei.minsk.by.

Dec. 1-5, 1998 Minsk, Belarus
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display continuum

continued from page 4

“Sure, when pigs fly,” might be the well-
considered response, followed by: “And by
the way, what is this special powder that you
claim puts out light but no heat, and what is
this wire-thingy that you say makes invisible
electrons?”

“Oh, you mean the phosphor screen and the
cathode?”

“I don’t care what you want to call them; I
don’t exactly see these items on the shelf in
my local hardware store. So where do you
find these magical materials that emit invisi-
ble particles and which you then claim cause
light to be created? Next, I suppose you're
going to try to tell me that you talk to aliens
that come in spaceships and impart this
knowledge to you on a regular basis.”

But magical materials they are. And they
typically determine when and how a new dis-
play technology will make it to market.
Oliver Dalton, one of the really classy prod-
uct-development managers at Tektronix, who
retired some years ago, used to remind us
more ambitious display-device developers
that, no matter what we promised, his assump-
tion would be that it would take us at least
10 years to develop a new cathode. Needless
to say, his estimate was always more accurate
than ours. The materials development and life
testing invariably kept the new cathodes from
being introduced until much more time had
passed than we had estimated. The story was
not much different for phosphors. The ini-
tially promising results were usually followed
by many months and often years of hard work
to improve life, repeatability, and to develop a
predictable manufacturing process. No matter
how we tried, we could never find any short-
cuts. New materials took considerable devel-
opment time and extensive experience before
they could be reliably used in new products.

Is it because the CRT is such a peculiar
device that it suffers from this seeming snail’s
pace in the development of new materials? Is
it perhaps because we have to work in a vac-
uum that we have these difficulties? Then
consider the following: liquid crystals were
first developed for displays in the mid-60s,
plasma panels have been around for about as
long, and work was being done on field-emit-
ter arrays 30 years ago.

No, I don’t think that working in a vacuum
is the problem. The problem is that unravel-
ing the complexities and unexpected behav-
iors of new materials takes time and extensive
experience. The learning process must typi-

46 Information Display 6/98

cally start with a simple product and gradually
progress to the more complex applications.
Consider liquid crystals: the first applications
were in watches, then came calculators, then
low-resolution passive-matrix-addressed dis-
plays, and then larger monochrome displays
and so on until today we have some really
great-looking flat panels for computer and
video applications. This development cycle
spans a period of over 30 years. Thus, when
we talk about the CRT being an old and ven-
erable technology, in its 100th year, it’s really
not all that ancient when compared to the
LCD or to plasma displays.

Why did the LCD take so long to develop
into the full-color video-capable flat-panel
displays of today? I would suggest that
progress in understanding material properties
was and is the time-limiting obstacle. This
includes everything from the liquid crystals
themselves, through the color-filter materials
used to create the full-color displays, to the
understanding of how to deposit the active-
matrix arrays. Once the materials understand-
ing was there, the overall device design
became relatively obvious.

Plasma panels have followed a similar path.
After the base technology was established in
the glowing neon-orange monochrome ver-
sion, color was difficult to achieve until a
materials system was developed to create a
backplane that provided adequate isolation
between the color cells. There was a period of
over 10 years when progress seemed to have
stopped. In fact, the materials work was pro-
gressing but wasn't yet far enough along to be
used to make a practical color panel.

Some time ago, I was invited to visit a start-
up company developing a new display tech-
nology. The company was reasonably well-
funded and had put in place all the typical cor-
porate functions of finance, human resources,
marketing, sales, manufacturing, and, of
course, new-product development. However,
as my visit-day progressed and I circulated
from department to department, I learned that
there was a product introduction planned for a
major trade show in about 9 months. As]
inquired about the status of the various pieces
of the new display technology, I began to real-
ize that there were still some very basic unan-
swered questions regarding the materials sys-
tem and the fabrication process. Uh-oh! The
caution lights went on in my head. I asked
more questions. The answers were not
encouraging. Some life testing had been

done, but not under realistic conditions - and
for hours instead of weeks or months. The
process yield looked to be at zero. There were
still basic materials issues for which there
were no apparent answers. However, no one
wanted to hear my cautionary comments and
my skepticism about the product’s introduc-
tion just 9 months away.

By the end of the day, as I said my good-
byes and walked to my rental car, a big sign
was flashing in my head. On the first line was
the name of the company just the way it was
over the entrance door. But, on a line right
below the real sign, I could picture (virtual
reality-like) in even brighter letters the words
“Pretend Company - OPM.™ In case you
haven’t seen this before, OPM stands for
Other People’s Money, i.e., a company that
has no product revenue and instead lives off
of its investors. Of course, that’s quite accept-
able for some predetermined start-up period,
as long as the revenue generation commences
roughly when promised. But it can’t continue
indefinitely, especially if the product can’t be
developed because there are basic matcrials
limitations. Unfortunately, hoped-for prod-
ucts or the inventing of new materials on an
investor-promised schedule are unrealistic
ways to try to build a real company. You
guessed it: the company mentioned above has
had quite a rough ride that started about 8
months after my visit. They have yet to intro-
duce their product. Those darn materials
problems just don’t seem to respond to the
threats of unhappy investors.

The more experience I've gained with elec-
tron devices of various kinds, the more respect
I've ended up having for the materials that go
into them. Without understanding how these
wonderful substances emit their electrons,
convert them to light, filter and modify the
light, interconnect the bits, stimulate the pix-
els, and work their magic in yet other ways,
we are either asking for trouble or already
deep in it. !

Now, here is my concern. Materials devel-
opment takes time and resources. And more
often than not, throwing extra resources at a
problem does not reduce the time to solve it.

In fact, from experience, I can say that beyond

some adequate level of funding, more money

does not help to get results any faster. In [
these days of instant investor gratification,
who is going to do the sustained funding of
materials research that is needed over periods
typically spanning decades in order to create




the new results that are needed for us to
develop the future generations of displays?
Who will have the patience to allow the care-
ful exploration of “parameter space™ so that
new phenomena can be understood and opti-
mized?

In the “good old days,” we could count on
the major research labs, such as RCA, Bell,
IBM, and others, typically at large U.S. corpo-
rations. Today, there are fewer of these, but
some of this work has been picked up by our
colleagues at such world-class companies as
Sharp, NEC, Sony, Thomson, Matsushita,
Philips, Toshiba, LG, Samsung, and others.

The U.S. still leads the world in having an
environment where venture capital and tech-
nology start-ups seem to go hand in hand.
However, venture capital is not very patient.
A product must be developed in a year or less,
and revenue generation must begin so that a
public offering can be made in about 3 years.
That excludes any possibility of materials
development. The materials technologies
must, therefore, come from somewhere else.
So here is the puzzle. If the U.S. is the ven-
ture-capital center of the world, but all the
materials developments are occurring some-
where else, how do we start new ventures
with the objective of creating new display
products? Do we need a path for materials
technologies from the Pacific Rim and Europe
to be made available to the U.S. venture com-
munity? Is there a new global business model
that we need to consider to assure the most
rapid and efficient transfer of materials know-
how into creative new display products that
serve the many new opportunities with which
the information society is presenting us?

Personally, I'm anxiously anticipating a
new-technology sunlight-readable laptop-
computer display that will allow me to sit
under a tree or on a park bench at the
lakeshore and write my next column. Can
you not imagine how much more inspired my
writing will be when done in such an idyllic
setting?

In the meantime, I would very much like to
hear your thoughts on the questions posed
above. Could there even be a role for SID to
promote a global matchmaking of talents? To
send me your comments, you can use the most
popular method, e-mail, at silzars@ibm.net, or
by phone at 425/557-8850, by fax at 425/
557-8983, or via the Post Office at 22513
S.E. 47th Place, Issaquah, WA 98029. W

guest editorial

continued from page 2

the military inventory. The LCDs promised
us substantial space and weight gains, but
what about image quality, resolution, video
display, and user acceptance? These perfor-
mance measures were virtually being ignored.
We focused our work on them, and what we
found was quite surprising.

In an extensive evaluation that will be
reported in detail in Information Display later
this year, we found that although there were
problems with military use of LCDs, none
were overwhelming. But we confirmed what
the FPD industry has grown tired of hearing:
our performance and preference scores by
military evaluators still favored the CRT.

Smearing was confirmed as an opera-
tionally significant issue. The current genera-
tion of NEC’s 20.1-in. LCD glass cannot be
used to display data from Navy fleet sensors
that provide high-resolution high-rate-of-
change video input for target detection and
classification - at least, not without changes in
the tactical use of these sensors or other
workarounds.

Racklight problems also persist. High
background luminance levels, either from
backlight leakage or reflection from the glass,
degraded contrast and the detection of low-

| resolution signals. Backlight non-uniformities

were noted in the way most suppliers inte-
grated the NEC glass.

Waterfall gram blink was also flagged as an
operationally significant problem. There is no
way a military operator can stare at a blinking
display for hours on end, searching for targets.
However, during the course of our evaluation,
we found evidence that the waterfall-gram-
blink problem was on the verge of being elim-
inated. In fact, in our acoustic laboratory
studies, we were able to reduce this problem
(as well as improve contrast levels) by manip-
ulating the impedance, voltage, and current
levels to the display from our video-interface
unit.

Despite the problems noted above, these
LCDs were judged favorably by the military
evaluators in the study. Also, there were
some areas where the LCDs were rated supe-
rior to the CRTs. These included text size and
quality, videotaped synthetic aperture radar
(SAR), and radar-scan video. The larger dis-
play area and flat surface of these NEC LCDs,
as well as their wide-angle off-axis viewing
capability, are positive factors for Navy fleet
operations. Our evaluation found some posi-
tive areas and tester attitudes, as well as con-

firmation of the continued existence of known
LCD problems with this glass. Our report to
the program offices that funded the study
emphasized that the problems noted were
either fixed, fixable, or could be reduced in
impact. In the final analysis, we recom-
mended that the NEC 20.1-in. glass, properly
packaged and driven, and secured from an
accredited supplier, be fielded as a CRT
replacement in applicable U.S. Navy air, sur-
face, and subsurface platforms. l

Kenneth E. Sola is an engineering psycholo-
gist in the Crew-Systems Integration Depart-
ment, Naval Air Warfare Center, Patuxent
River Naval Air Station, MD 20670; tele-
phone 301/342-9261, fax 301/342-9305,
e-mail: sola_ken % PAXS5 @mr.nawcad.navy.mil.

SID '99

Symposium, Seminar,
and Exhibition
San Jose, California
San Jose Convention Center
May 16-21, 1999
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18th International Display
Research Conference
(Asia Display "98)
SEOUL, KOREA
SEPT. 28-0CT. 1, 1998
= An international conference on display

research and development aspects of:
— Display Fundamen Display Devices
—Hard Co St t Systems
— Integrated Devices and Applications,
— Image and Signal Processing
— Color Perception, Human Factors
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Ad-Vance Magnetics, Inc.
Advance Reproductions Corp.
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Brewer Science, Inc.

Brimar Ltd.

Canon, Inc.
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Chunghwa Picture Tubes, Ltd.
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Corning Inc.

Corning Japan K.K.
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Dale Electronics, Inc.
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DNP Denmark
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Futaba Corp.
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Hewlett-Packard Co.

Hitachi, Ltd.
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IBM Corp.
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Incom, Inc. |

Industrial Electronic Engineers, Inc.

Industrial Technology Research
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In Focus Systems, Inc.

Infodex, Inc.

Interface Products, Inc.
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ISE Electronics Corp.

Kent Display Systems

Lam Research

Lexel Imaging Systems, Inc.

LG Electronics, Inc.

Libbey-Owens-Ford Co.
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Lite Array, Inc.
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Micron Display Technology, Inc.
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Microvision Corp. |

48 Information Display 6/98

sustaining members

Minolta Hong Kong Ltd.
Mitsubishi Electronics America
Mitsui Comtek Corp.

Motorola FPD Division

MRS Technology, Inc.

NEC Corp., Japan

Nippon Seiki Co., Ltd.

OIS Optical Imaging Systems, Inc.

OKI Electric Industry Co., Ltd.

Optical Coating Lab., Inc.

Phosphor Technology Ltd.

Photonics Systems, Inc.

Photo Research

Photronics, Inc.

Pilkington Micronics Ltd.

Pix Electronics, Inc.

Planar Systems, Inc.

Plasmaco, Inc.

Polytronix, Inc.

Progressive Systems Technology,
Inc.

Q.C. Optics, Inc.

Quantum Data Inc.

Raytheon Company

RF Power Products

Rockwell International

ROLIC Liquid Crystals R&D Co.

Schott Corp.

Semiconductor Systems, Inc.

Sharp Corp. - Japan

SI Diamond Technology

Silicon Valley Bank

Sony Corp. of America

Sony Corp./Corporate Research
Labs

Standish Industries, Inc.

Stanford Resources, Inc.

Supertex, Inc.

Syntronic Instruments, Inc.

Tamarack Scientific Co., Inc.

TDK Corp.

TEAM Systems

Techneglas, Inc.

Teledyne Electronic Technologies

Terapixel, Inc.

Thomas Electronics, Inc.

Thomson Components and Tubes
Corp.

Three-Five Systems, Inc.

Toshiba America

Ultra Electronics

ULVAC Technologies, Inc.

Universal Display Corp.

Ushio America, Inc.

Viratec Thin Films Inc.

Wande, Inc.

The Westaim Corp.
Westar Corp.
WinTron

XMR, Inc.

Ad-Vance Magnetics.......
Brimar Ltd...............
Clinton Electronics......
Digital View........cccunnes
EMCO Electronics ..
Ergotron ...
H. L. Funk Consulting.
Kimball Physics ..............
Klein Instruments Corp.........co0r0... 20,35
Imaging and Sensing

Technology Corp......cccoeceesicuinnunn 39
Lexel Imaging Systems
MICTOVISION ....coveererenernnne
MuyShield..............
Optrex America...

index to advertisers

Photo Research......
Polycold Systems ..
Quantum Data............
Rohm and Haas Co. .......ccovniermivnsasness
Society for Information Display .
Solomon
Silver Cloud Manufacturing Co..
Syntronic Instruments ...........cccovueeeninie
TEAM Systems.........
Thomas Electronics
Three-Five Systems...
Westar Corp. «..ovewnens
WinTron Technologies ....
Video INSIruments......ceueermersreeeneas

Business and Editorial Offices
Palisades Institute for Research

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

Sales Office

Palisades Institute for Research
Services, Inc.

411 Lafayette Street, 2nd Floor

New York, NY 10003

Erika Targum, Director of Sales

212/460-8090 x211 Fax: 212/460-5460




ct Active

ActiveDrive™, that is. With all this texture, depth and gray
scale performance, you might thinlk it’s an active matrix display,
hut it’s not. We call it LCaD™, Liquid Crystal Active Drive.
LCaD™ is a passive matrix display which uses customized drive
circuitry to scan multiple lines of the display simultaneously,
rather than one at a time. The result is a display with higher
contrast ratio, wider viewing angle, and lower power
requirements than a display using conventional LCD drive
techniques. At a cost far less than active matrix.

LCaD™ is available in vreflective, transflective, and
transmissive modules. All provide multiple gray shades, standard

controller interface, enhanced contrast and viewing angle, and
reduced crosstalk. All in a thin, light package.

So if you're searching for a high information content graphic
display with excellent optical and gray scale performance, get
active with LCaD™.

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 more about how Three-Five Systems’ custom
display solutions can revolutionize your products and your
business, please contact us.

i’<\==\§///THREE—FIVE SYSTEMS, INC.™

> Display Excellen

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

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

Three-Five Systems, Inc.
www.threefive.com email: Display@threefive.com
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Check what you need in your display analysis system: =

: \/ flat panel lests %
V/ CRT tests "

\

\/ easy upgrades (hardware and software) :

o/ standard for ISO, NIDL, and VESA testing *
\/oplimized for fast, accurate, and automatic testing !
with many packaged Lesl Suites i

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

With the SS200 family,
you can precisely,
automatically, and
completely measure
display performance—
and that includes

Microvision. Innovating since 1983.
flat panels.

If you checked all of the
above and would like more information,
call Microvision at (800) 931-3188.

IMICRDVISIDN

. Dedicated to the Needs of the Display Industry

$5200

Complete turnkey

85210

550 High St., Suite 108 / Auburn, CA 95603
You can easily field 1

panel lesting, a field upgrade to Tel: (530) 888-8344 / Fax: (530) 888-8349

system with computer,
B-axis positioner,
monitor, software
88200 camera system.
Automatically performs
spatial and luminance
measurements.

to the more powerful § is easy. The §5220 provides
package, which provid
color analysis, color shift and luminance
lesting. Coupled with the 88210, this is the
mosl comprehensive tesl system ever
offered—al a fraction of the cost of
individual test inst
performed at NIST-traceable accuracy.
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spectral analysis and color
measurements, Includes
response time measure-
ment capability.

-based off-axis measurement,

Toll Free: 1 (800) 931-3188
Email: microvsn.com
Web site: http://www.microvsn.com

International Reps:

apan - ARGO CORP., 06 339 3366
Taiwan - SUPE L., 02 705 7080
Korea - B & PINT'L,




