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The explosion of OLED prototypes were hard to
ignore at SID 2002, but that was not the only
revolution-in-progress to be found in Boston. This
issue presents full coverage of SID 2002 and the
state of display technology.
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Hunting for Displays at PC Expo

PC Expo, held this year June 25-27 at New York's
Jacob Javits Convention Center, is a smaller East
Coast version of Comdex, and it has been getting
smaller over the 3 years I have been going to it. The
show’s organizer, CMP Media, says the attendance
this year was 35,000 (down from 45,000 last year)
and the number of exhibitors was 350 (down from
400).

It is still a sizeable show, with an emphasis on IT issues such as disc backup
systems, tablet PCs, keeping your PDA connected to your office LAN, and con-
vincing customers that the recordable DVD industry really is ready to settle
down to a common format (it is, except for Sony and Philips — which means it
isn’t) and that it is safe to start committing to a serious roll-out of the technology
(your money, your choice). Clearly, Sony learned a different lesson from the
Beta videotape fiasco than did the rest of the world, as indicated not only by its
wanting to go its own way with recordable DVD, but by its manic promotion of
Memory Sticks™, which were also much in evidence at PC Expo.

All this was interesting enough, but when it came to the editorial focus of this
magazine — displays and, to a lesser extent, the input and output devices used in
conjunction with displays — I was hard-pressed to fill a full day, something that
was not the case 2 years ago. Still, there were some interesting things to see and
talk about.

Ian Miller and the team from Samsung were showing off their wares in one of
the many jury-rigged second-floor rooms that PC Expo rents to exhibitors for
entertaining press, analysts, and serious customers. One interesting product was
a 17-in. “Magic Bright” flat-screen CRT monitor that allows the user to select
from three levels of luminance (for text, Web, and video) with a “hot key” but-
ton on the front of the monitor. This is entertaining, in part because you can eas-
ily see the image definition degrade with increasing luminance. The maximum
luminance, said Miller, is 320 nits. This higher level of luminance comes with
no decrease in life expectancy, says a Samsung press release. Increasing the
maximum luminance without sacrificing lifetime was not trivial, said Miller,
and required a package of design changes in both the CRT and the supporting
electronics. There are two versions of the monitor: 185 MHz for a maximum
resolution of 1600 x 1200 at 68 Hz ($229 MSRP) and 110 MHz for 1280 x 1024
at 65 Hz ($189 MSRP).

Samsung’s ML-1430 laser printer for $199 was impressive. This faster
replacement for last year’s ML-1210 is rated at 15 copies per minute and pro-
duces 600 dpi. The duty cycle is 15,000 copies per month. Its low price
includes built-in parallel and USB ports and Samsung’s N—up printing mode,
which lets the user display up to 16 pages of text on a single sheet.

The company also showed a nicely designed, bright 15-in. LCD monitor
($549 MSRP) which adjusts for height and tilt and folds flat. This can be conve-
nient for the user, but it also provides the manufacturer with more economical
shipping, said Miller, because many more monitors fit into a container. The
speakers are enclosed in the base.

Also occupying the room were the wide-format 24-in. LCD that was “pre-
released” at the Consumer Electronics Show (CES) in January and the 50-in.
PDP (1366 x 768) for public-information and advertising applications. The

continued on page 60
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the display continuum

Choices Are Good . ..

by Aris Silzars

Most of us thrive on the excitement of exploring, the
stimulation of being surprised, and the freedom to
make our own choices. Without some ambiguity and
uncertainty, our lives can become boring and stale. Is
this a leftover remnant from the survival-driven ori-
gins of our species? I think not. It has indeed been
with us since our cave-man days, but it is not a transient phenomenon to be
solved by technology or by ever more abundant earthly comforts. The very
nature of human existence has the built-in uncertainty of a mostly unpredictable
ending point. Thus, it behooves us to have as many interesting experiences as
we can during our current visit to this planet Earth.

What got me into this philosophical mood was a seemingly trivial event dur-
ing a visit to the local outlet of a large office-supply chain. As I was paying for
my replacement toner cartridge, the clerk asked me to provide some personal
information that had nothing to do with this purchase. I politely declined — and
promptly noted that, as I was leaving the store, my emotional temperature was
rapidly rising into the danger zone. To put it bluntly, I was boiling mad! I just
wanted to buy my toner cartridge, pay for it, and come home. Why do I need to
be “profiled” while I am making a simple purchase? Of course the store’s
explanation is so that they can better provide for what their customers may want.
However, now our local grocery store chain has introduced “advantage cards™
for mostly the same reason. And the local electronics store wants to know my
personal information so they can send me the “best promotional materials.”

And when I visit a Web site, my search habits are recorded so that I can receive
specially selected e-mail spam. Is it possible that we may be reaching a satura-
tion point in all this probing to establish our behaviors?

As for me, I have a strong message for all you merchants out there! You will
find that I am far too unpredictable to be “profiled.” Yes, I have some basic
needs for food, clothing, and shelter. But beyond that, you have no idea what I
will do next, or where I will go next. Most of the time, even I don’t know. So
please let me do my own searching and my own selecting. Let me make my
own choices and sometimes even mistakes. For us human beings, browsing is
good. An unstructured hour of page turning through the Sunday paper is good.
An exploratory walk down a new city street is good. A visit to a newly discov-
ered botanical garden is good. Having the unplanned experience of learning
how to repair your overheating boat while out on a lake is also good — although
maybe not as pleasant. Being told what we should like was not good when we
were children and it is still not good.

These attempts by merchants and manufacturers to find the most successful
products are really not all that harmful as long as vigorous competition and plen-
tiful choices continue to exist. But if one merchant, manufacturer, or technology
becomes too dominant, then we lose our ability to explore and find those unex-
pected, and often pleasantly surprising, benefits that a new and innovative prod-
uct can provide. Sometimes it takes someone who, by most people’s standards,
is considered almost in the near-crackpot category to bring these new concepts
into view. The first introduction of these ideas may not even be a commercial
success, but the attempt may stimulate others with a more conventional, and
continued on page 62
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microdisplays

licensed from Scipher plc, MicroVue and its
manufacturing partner PicVue have begun
producing these devices to be used in single-
panel projection systems for (of course) con-
sumer rear-projection HDTV. FLCoS tech-
nology is promising because it has very fast
switching speeds, which at one time meant the
difference between a single-panel and a three-
panel implementation. The device is fairly
large at 0.88 in. on the diagonal and has a
native resolution of 1280 x 1024 pixels.
MicroVue specifies reflectance at 70% or
higher and a minimum contrast ratio of 200:1.
Color is achieved by field-sequential methods.
In FLCoS systems, unlike other LCoS sys-
tems, gray scale is produced by temporal
dithering, which is appropriate because of
the very fast switching speed of FLCoS
technology.

At SID 2002, MicroVue was demonstrating
a color-sequential projection system with a
pixel format of 1280 x 1024 and a frame rate
of 120 Hz. This corresponds to a color field
rate of 360 Hz. Color-frame break-up was not
observable at any time, and the overall color
and brightness uniformity was acceptable.

From a business perspective, MicroVue and
PicVue are investing very heavily in this tech-
nology, with a new manufacturing facility in
Taiwan capable of several million panels per
year by the end of 2003. This comes at a
time when the only other FLCoS company,
DisplayTech, which already manufacturers
NTE products in high volume, has chosen to
move out of the projection market.

MicroVue has invested significantly in its
IP portfolio and believes it can beat Texas
Instruments on price by a substantial margin
with comparable performance. Therefore, the
company believes it can contend in both the
consumer-TV market and in the front-projec-
tion business market. This is a more aggres-
sive vision than was conveyed by the other
LCoS companies interviewed.

This past January at the Consumer Elec-
tronics Show, Texas Instruments and its cus-
tomers moved aggressively into the consumer
projection market, and seemed to have cap-
tured the momentum from LCoS. The evi-
dence at SID 2002 was that the LCoS contin-
gent is consolidating around its strength in
NTE products on the one hand, and regroup-
ing for further assaults on the consumer pro-
jection bastion on the other. It will be an
interesting year. ll

































Clare Micronix will combine the controller
and drivers in a combination chip, Landsburg
said.

He also commented that when a passive-
matrix OLED’s duty ratio exceeds about
100:1, the drive spikes get too intense, but up
to color QCIF or QVGA, passive matrix is
okay. Beyond QVGA, one is forced to go to
active matrix.

Philips Semiconductor

Jan Pape, General Manager of Philips Semi-
conductor’s Large Display Solutions Business
Line, described for Information Display a
detailed technology roadmap that incorporates
increased levels of flat-panel-display (FPD)
integration and imaginative repartitioning of
the PC/display system.

In a conventional LCD monitor, said Pape,
the LCD controller board (containing the
MCU and TFT-display controller) and the
LCD power board are integrated by the
display-system (monitor) integrator, while the
TCON and LCD inverter board are integrated
with the LCD module by the panel manufac-
turer. The controller board is connected to the
LCD module by a TTL interface. Starting in
mid-2002, said Pape, we will begin to see
monitors based on “smart integration,” in
which the TCON will be combined with the
display controller chip on the LCD controller
board, and the backlight inverter will become
part of a combined LCD power board. The
TTL interface will now connect this enhanced

Philips was also touting repartitioning of

| the PC to integrate many peripherals with the

display rather than with the PC. A related
concept is the detachable display as found in
the Philips Mira and the Sony PC with detach-
able monitor. Connection to the host is
through WLAN. Philips was also touting its
chips for implementing cost-effective LCD
television.

Pape agreed with National Semiconductor’s
Mitch Abbey that RSDS is better than TTL,
but went on to say, “Improvements over
RSDS are clearly possible.” At Philips,
RSDS is regarded as one more step in the
path.

Silicon Image
Silicon Image chose SID 2002 to introduce its

deinterlacing and video-enhancement tech-
nologies coupled with scaling and aspect-ratio

| conversion. One of the chip’s features is
| Directional Correlational Deinterlacing

™.

(DCDi ), which “eliminates the jagged edges
seen on moving angled lines in video.” The

| side-by-side demo was impressive. Input

resolutions range from 480i through 1080i and
SXGA; output resolutions range from 480p to
1080p and SXGA.

For those concerned with copy protection,
Genesis makes a variant called the FLI2301,
which adds an integrated Macrovision™ copy-
protection generator for use in progressive-
scan DVD players. And if “legacy” is thought

| to be a four-letter word, one can buy the
| FLI2310, which supports digital outputs only.

| Carrera AGP Digital Display (ADD) reference |

card for bringing the Digital Visual Interface
(DVI) to any Intel 845G-based desktop PC
with an AGP slot, and at low cost. Designed
to be production-ready, the Carrera is intended
to be a simple add-in solution that has full
hardware and software compatibility, and sup-
ports digital display resolutions from VGA to
UXGA. The card contains Silicon Image’s

| PanelLink® Sil 164 DVI transmitter chip.

unit to a “bare” LCD module. In this architec- |

ture, the monitor maker has more integration
responsibility, but can buy a simpler and pre-
sumably cheaper LCD module.

Beginning in mid-2003, Pape sees this
architecture being replaced by the “smart
panel,” in which the combined power/inverter
board is integrated by the panel manufacturer,
and the MCU, controller functions, and
TCON (now all integrated on one chip) are
also integrated by the panel manufacturer. Of
course, this roadmap is keyed to the availabil-
ity of the Philips chips that will support it.
Among the chips that Philips was featuring
was the SAA6714 SXGA triple-input (analog
VGA, parallel YUV, and DVI) display con-
troller, which does deinterlacing, movie detec-
tion, dynamic noise reduction, upscaling, non-
linear scaling, PIP display, color correction
via look-up table, and temporal dithering,
among other things.

Amulet Technologies

Amulet Technologies was offering free Easy
GUI® LCD Starter Kits to journalists, as well
as to honest people such as serious potential
customers. The kits contain a QVGA display,
an integrated analog touch panel, an LCD
controller board with the Easy GUI controller
chip, and development software. The chip is
an ASIC that combines an LCD controller and
a user interface engine that eliminates the

The FLI2300 should be sampling by the time
this goes to press. They can be bought for
$20.00 each in large volume.

Plastic Logic

Cambridge University spin-off Plastic Logic,
Ltd., was happily handing out reprints of the
paper it was presenting on ink-jet printing of
polymer thin-film transistors for AMLCD
applications. Plastic Logic had quite a bit to
be happy about, including £6.3 million in
first-round private funding and an agreement
with Cambridge Display Technology to coop-
erate on polymer organic electronics, not to
mention last year’s agreement to collaborate

| with Seiko-Epson on the development of plas-

need to write complex code to draw each pixel |

on an LCD and develop a GUI. Instead, the
developer uses a standard graphics program to
create images and standard Web-page author-
ing tools to create the “page” that will appear
on the screen. Then, Amulet’s compiler is
used to compile the HTML into uHTML,
which is used to program the GUI into flash
memory. Amulet personnel demonstrated
portions of the process, which was impressive.

Genesis Microchip

Genesis Microchip conducted the first public
demonstration of its FLI2300 single-chip
digital-video-format converter, which incor-

| porates Faroudja’s Emmy-Award-winning

| tic electronics. Plastic Logic’s goal is nothing

less than making plastic electronics pervasive.
Initial markets are displays and electronic
labels.

The Interface Wars

And finally, just as some of us naively
thought that the Digital Visual Interface had
ended the interface wars and paved the way to
a golden digital future, Bob Myers (Manager,
Hewlett-Packard Display Technology Center)
said in his Friday morning seminar on digital
interfaces for displays that DVI has not been
adopted at the rate that had been anticipated,
although it should certainly not be written off.
Part of the reason, Myers said, is that makers
of LCD monitors have been clever enough to
make the venerable VGA analog interface
work quite well with their products. The stan-
dard analog VGA interface has a “lousy con-
nector and lousy crosstalk, but it is hard to
beat a humongous installed base.”
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display electronics

What will it take to justify the wholesale
roll-out of a digital interface for desktop mon-
itors? A basic change in the system-monitor
model, says Myers. One alternative model is
the Digital Packet VideoLink (DPVL), which
was introduced at SID 2000 by Hitachi, IBM
Japan, Sharp, and Toshiba, and is now the
subject of a VESA standards committee.

In this model, the display is a networked
peripheral that is updated conditionally, and
we move away from the “update-the-whole-
screen-over-and-over-again model.” The
model has very great potential, says Myers,
but lots of standardization work is required.

A first version — DPVL-Lite — could be imple-
mented on existing DVI and hosts with minor
changes to the display. l

O B
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Growing Up Too Fast?

A casual stroll around the SID exhibition floor is becoming
a thing of the past: There is too much to see that is new and
interesting, and I am only referring to OLED displays.

by Stewart Hough

IT seems clear that the display business
is male dominated; witness the Evening
Panel topic “OLEDs vs. AMLCDs: Do
OLEDs Have a Chance?” Perhaps a better
venue would have been a local boxing
ring. I am sure it was all in good fun;
after all, no one could really be serious
about comparing a technology that has not
yet introduced any products to the market
with one that virtually owns it.

The display business can be very com-
petitive, so technology comparisons are
inevit-able, but proverbial apples-and-
oranges comparisons only leave everyone
confused. As an industry, we have a big
enough challenge defining what a good
display looks like, let alone predicting
when a promising technology will take
over the world’s markets — remember
FEDs?

Call it overoptimism, wishful thinking,
or anticipation anxiety, but there is a
strong tendency to underestimate how long
it takes for display technologies to get to

Stewart Hough is Vice-President, Business
Development, at CDT, Inc., 12920 Road 37,
Madera, CA 93638; telephone 559/645-
1034, fax 559/645-1035, e-mail: shough@
cdtltd. co.uk.
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market. While there have been a few suc-
cesses (an example of which escapes me at
the moment), all the major ones have taken
decades to reach their full potential. The
display business seems schizophrenic at
times; with companies moving at frenetic
paces while the rate of display-technology
maturation remains glacial by consumer
and market time scales.

Although the initial prognosis for
OLED:s indicated that strong leveraging of

0362-0972/02/1809-048$1.00 + .00 © SID 2002

the LCD infrastructure and design similar-
ities with LCDs would rapidly accelerate
OLED development and market penetra-
tion, the substantial differences have
clearly been a major factor in determining
the timing for OLED-product introduction
into display markets.

More importantly, because the list of
major OLED manufacturers is expected
pretty much to match the list of LCD
manufacturers, there are overriding com-
pany-specific business considerations
that will drive the timing of market entry.
Among these considerations are the per-
ceived threat to core business, the consid-
erable existing capital investment in
LCDs, and the risk in introducing a new
technology that cannot be manufactured

1in sufficient capacity to meet expected

demand.

Serious comparison of AMOLED vs.
AMLCD technology in 2002 has about as
much value as comparisons of LCDs and
CRTs in the early 1990s. Friendly com-
parisons are always fun, and our human
passion for something different will fuel
OLED development to its ultimate poten-
tial. If OLEDs had a theme song it would
probably be the Rolling Stones hit “Time
Is on My Side” — yes, it is. H



LCDs: Consolidation and Expansion

LCD technology is expanding in all directions, from the smallest displays
to large-screen direct-view TVs, and is experiencing a size upgrade every
year as it prepares for a major territorial break.

by Jun Hyung Souk

RECENT RESEARCH ACTIVITIES in
the liquid-crystal-display (LCD) industry are
focused on deviating from the traditional role
of LCDs for notebook-PC and desktop-moni-
tor use. This is probably due to a combination
of two factors: worries about oversupply in
the future and the awareness of rising chal-
lenges from organic light-emitting-diode
(OLED) displays and plasma-display panels
(PDPs). The OLED advancements were
receiving “headline” attention on the show
floor and in the corridors at SID 2002, but a
look at the number of technical papers reveals
that the AMLCD technologies continue to
dominate the symposium, with approximately
40% of the oral and poster papers combined —
four times the number of OLED-related
papers.

However, the pressure to achieve the title
of “true mainstream display” is an increas-
ingly heavy burden on LCDs. LCD TVs
opened a doorway of hope for LCD suppliers,
but this business demands many new charac-
teristics that have not been traditional for
LCDs, including improved video quality to
reduce motion artifacts and super-bright
screens to satisfy viewers that have been
trained for decades to watch cathode-ray-tube
(CRT) TVs.

Jun Hyung Souk is an Executive Vice-
President heading R&D activities in the
AMLCD Division at Samsung Electronics,
P.O. Box 37, Kihung 449-900, Suwon, Korea;
telephone +82-031-209-7578, fax +82-031-
209-4867, e-mail: souk@samsung.co.kr.

The LCD emphasis has certainly changed,
and the focus has broadened from that of the
traditional computer-display market to provid-
ing high-quality video images as well. The
debate on achieving wide viewing angles is
over, and attention has shifted to features as
improved response time for video perfor-
mance, improved color capability, and large-
sized LCDs for TV and presentation displays.
(Examples of these shifts were described dur-
ing Session 23: Color Vision Issues; Session
48: Video Quality AMLCDs; and Applica-
tions Tutorial A-5: Color Considerations for
TFT-LCDs.)

Another noticeable area of expansion in
LCD technology is advancements in flexible
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LCDs for electronic paper (Sessions 5 and 10:
Electronic Paper I and II and Session 43:
Flexible AMLCDs).

For cellular phones with better readability
outdoors, tiny reflective or transflective LCDs
under artificial lighting continuously drew
attention on the exhibition floor.

There is also a progression from concentrat-
ing primarily on the panel area to greater con-
centration on the silicon chips surrounding the
panel. In addition to the traditional timing
and control chips, newer chips enhance
image-quality factors such as color and video-
image quality. This broadening of focus
reflects a growing awareness that there is a
limit to the improvements in screen qual-
ity that can be made inside the panel alone,
such as faster liquid-crystal response speeds
due to advances in liquid-crystal materials and
reductions in cell-gap size (Sessions 7 and 14:
Image Processing I and II).

Also visible is a distinct trend towards
larger direct-view displays, with manufactur-
ers starting to add units to their traditional
line-ups, which generally topped off in the
20-in.- size range. Thirty-inch panels are now
becoming popular, and many LCD manufac-
turers were showing such panels at SID 2002.
And there was even a 40-in. LCD TV, which
challenged the dominance of PDP technology
in this size category.

Evaluating these recent activities, we can
come to the conclusion that, even though the
challenge presented by new technologies is
evident, it is far too early to assume that LCD
technology will be replaced any time soon. H
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honors and awards

2002 Honors and Awards

Robert W. G. Hunt was awarded the Gutenberg Prize for work on color
image-reproduction techniques, and Alan Sobel received the Lewis and
Beatrice Winner Award for longtime service to the Society.

by Stephen P. Atwood

~. ~E are often confronted with the terms

“product life cycle” or “technology life
cycle.” But we do not often realize that
behind these products and technologies are
the professional life cycles of many gifted and
talented persons, many of whom have devoted
much of an entire career to making one key
element a practical reality. This is why the
recognition that the SID Honors and Awards
Committee gives to honorees at its Monday
evening awards dinner is such an anticipated
part of the annual gathering of the display
clan.

This year the Society bestowed the Johann
Gutenberg Prize on Professor Robert W. G.
Hunt “For his outstanding contributions to
color imaging science and color image repro-
duction techniques and their application to
photography and printing.” Prof. Hunt is
familiar to almost everyone in the color-
science community as a true visionary, and
has an enviable array of titles and honors from
the most prestigious technical societies. He is
a visiting professor at both the City University
of London and the University of Derby,
England. His professional credentials include
36 years of research work with Eastman
Kodak Co. in color science and reproduction,
the publication of more than 100 technical
papers in various journals, and two separate
books on color reproduction and color mea-

Stephen P. Atwood is CTO, DCI Acquisition
Corp., dba DisplayCheck, 240 Oral School
Rd., Suite 105, Mystic, CT 06533-1208;
telephone 401/392-1023, fax 401/397-9193,
e-mail: satwood @ DisplayCheck.com; URL:
www.DisplayCheck.com.
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surement. Those who attend the Color Imag-
ing Conference, jointly sponsored by SID and
IS&T, have heard from him as the keynote
speaker nine times (so far). While everyone
refers to him as an “expert,” Prof. Hunt
politely dismisses the title by pointing out that
“an expert is someone who has made all the
mistakes that can be made in a narrow field of
science.” His “mistakes™ have helped enable
the success of the entire photographic and
color-printing industries.

The Lewis and Beatrice Winner Award was
conveyed this year to Dr. Alan Sobel “For
long and meritorious service to SID in a vari-
ety of positions, including Editor of the Jour-
nal of the SID.” Alan has been a hard-work-
ing member of SID for over 35 years as well
as a keen observer of the display community.

He was one of the founders of the Interna-

| tional Display Research Conference, and con-

tinues to work on many program committees.
Dr. Sobel’s professional résumé includes
many years of research work at Zenith on flat-
panel technology, the founding of his own
research company, Lucitron, Inc., and the
publication of more than 60 technical papers
and letters.

In his remarks, Dr. Sobel pointed out that
this award was of particular value to him
because he was a personal friend of one of its
namesakes, Lew Winner. He commented on
how much displays have become tools rather
than exotic accessories, and said that most of
the big innovations now appear to be occurring
in software, with the advances in image gener-
ation and manipulation. Looking forward, he

Robert W. G. Hunt
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charged the members of SID to make displays
more effective and even easier for users.

Fellows of the SID
The Society also conveyed the grade of Fel-
low to the following outstanding individuals:

e Dr. Philip Bos for his contributions to
the science and technology of LCDs,
especially high-speed, bistable, diffrac-
tive, and self-compensating devices.

e Dr. Daniel den Engelsen for outstanding
contributions to CRT technology, espe-
cially the development of improved
cathodes.

e Dr. Nobuki Ibaraki for his contributions
to the research and development of amor-
phous- and polycrystalline-silicon TFT-
LCDs.

e Dr. Shohei Naemura for his contribu-
tions to the development of liquid-crystal
materials for a great variety of display
uses.

e Dr. Ching W. Tang for pioneering and
sustaining contributions to organic light-
emitting display technology.

- Recognizing Special Achievement
Special Recognition awards were conveyed to
the following:

* Mr. Tei Iki for his leading contributions
to the evolution of SID into a worldwide
international professional organization.

e Dr. Junji Kido for outstanding contribu-
tions to the development of organic elec-
troluminescent materials and devices for
displays.

 Dr. Taiichiro Kurita for understanding
image-degradation mechanisms in
AMLCDs and proposing methods to
reduce these problems.

* Dr. Soichiro Okuda for his contributions
to the development of the computer sim-
ulation of CRT components and to the
Diamondtron CRT.

* Dr. Yoichi Sato for his technical leader-
ship in the development and mass pro-
duction of high-definition PDP TVs.

e Dr. Yoshifumi Shimodaira for pioneer-
ing contributions to the research and
development of video image-quality
improvements in AMLCDs.

* Dr. Sashiro Uemura for pioneering con-
tributions to the development of carbon-
nanotube field-emission displays.
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The work of the Honors and Awards Com-
mittee has been led for many years by Chair
Andras I. Lakatos, who has brought energy,
vision, and wisdom to the post. Dr. Lakatos
announced that he is stepping down and turn-
ing the chair over to another respected mem-
ber of the SID community and recent recipient
of the Braun prize, Dr. Larry F. Weber. ll
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evening panel

OLEDs vs. AMLCDs: Do
OLEDs Have a Chance?

There was general agreement that OLEDs will find
niches to dominate, but will they displace AMLCDs
in laptops, monitors, and television?

by Joe Hallett

MEETING in a town where sports

rivalries are legend, two top FPD contenders
squared off at the SID 2002 Evening Panel
Discussion, where a partisan crowd of nearly
400 enthusiastic fans at Boston’s John B.
Hynes Convention Center clearly favored
AMOLEDs over AMLCDs.

Moderator Paul Drzaic, V.P., Display
Technology, Alien Technology, challenged
the panel by saying, “Smart and hungry
people are betting their careers on OLEDs.
Flaws in LCDs are opening the door for
OLEDs, and there are 50 different companies
presently dedicated to OLEDs. Is it hedging
bets or a serious effort?” The panelists
responded.

e Michael Hack, V.P., Strategic Product
Development, Universal Display Corp.
“I cannot think of one AMLCD-produc-
ing company that has not announced
some type of OLED project.”

* Roger A. Stewart, Chief Technology
Officer, Alien Technology. “Some people
believe that the future belongs to OLEDs.”

* Kai R. Schleupen, Manager, Design and
Electronics, Advanced Display Tech-

Joe Hallett is a business consultant located
at 22370 S.W. Grahams Ferry Rd., Tualatin,
OR; telephone 503/692-5554, fax 503/692-
5649, e-mail: joeh24@aol.com. He has been
actively involved in the display industry for
over 30 years.
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nology Laboratory, IBM T. J. Watson
Research Center. “Lots of us are scien-
tists. Our interest in exploring OLEDs
does not mean it will be a big business.”

e Jun H. Souk, Executive V.P., LCD R&D,
AMLCD Division, Samsung Electronics.
“Any company that is serious will put at
least ten good engineers on the project —
OLED:s deserve at least that much.”

* Fang-Chen Luo, V.P./CTO, AU
Optronics Corp. “We have an OLED
team, but that does not mean we are posi-
tive about OLEDs. FEDs and elec-
trophoretics used to be hot topics too.
Having lots of people does not mean it
will be successful!”

Apparently, everyone was willing to con-
cede that OLEDs could perform very well in
some specific areas, probably leading to suc-

| cessful niche applications. But there were

underlying questions. Can OLED technology
reach a critical mass for low-cost manufactur-
ing? Will the current-driven nature of
OLEDs prevent them from being used in
large-area displays? Will differential aging
make it difficult to maintain a stable white
balance for video displays? Can the emissive
properties of OLED displays make them more
attractive than LCDs for the television indus-
try (which demands a wide dynamic range,
using terms like “punch” and “sparkle” to
describe image quality)? These are applica-
tion-specific questions, but the answers will
impact the long-term viability of OLEDs.
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* Kai A. Schleupen. “LCDs currently
dominate the notebook market. Since
their video quality is improving, LCDs
will eventually compete with the CRT in
the TV market.”

* Roger A. Stewart. “Do OLEDs have to
succeed in desktops and notebooks and
TVs to be successful? Perhaps not.”

e Michael Hack. “OLED problems will
be solved just as LCD problems were
solved. Their developers are grateful for
LCD backplane technology.”

Do OLEDs have a chance? The panelists

were not shy about taking sides.

* “Absolutely,” said Michael Hack. “An
emissive display offers full color and
wide temperature range. Only selected
pixels are illuminated ... power consump-
tion is lower than that of an equivalent
backlit LCD.”

* “Istill believe in LCDs in every respect,”
said Jun H. Souk. “It has 15 years of
proven device technology and a strong
infrastructure. Costs are coming down —
and performance is improving faster than
expected.”

* “People prefer to look at emissive dis-
plays — OLED is the current emissive
display,” said Roger A. Stewart.

* “What can be cheaper than AMLCDs?”
asked Kai R. Schleupen. “AMOLEDs
cannot compete with AMLCDs.”

Jun H. Souk questioned the driving force



behind OLEDs, citing the LCD’s challenge to
CRTs a decade ago when there was great
demand for flat panels. “Now there is not a
comparable demand. Semi-reflective LCDs
can provide better performance. TFT-LCDs
are just entering the market, and will soon
dominate that market.”

“What is the niche for AMOLEDs?” asked
Fang-Chen Luo. Michael Hack predicted that
thin light flexible transparent OLEDs would
lead to a range of new products, appearing
first in small sizes, then slowly increasing
over 5-10 years to become a dominant display
technology. Roger A. Stewart said, “The
niche will be cellular telephones.” Kai R.
Schleupen said, “It also is a business issue.
Manufacturing capacity will produce enough
cellular phones in 1-2 two days. What does
one then do for the rest of the year?” Fang-
Chen Luo said that “to gain a foothold,
AMOLEDs must find applications where
TFT-LCDs do not work.”

The audience had the final word: Cellular
phones will not power the industry. We’re
here because of laptops and television.

As the evening wound down, there were
some broad agreement.

» AMLCD technology is the more mature
technology, with infrastructure in place
to produce panels for a wide variety of
applications; color and video perfor-
mance are improving.

* AMOLED technology is a younger tech-
nology that benefits from sharing some
AMLCD infrastructure.

* AMOLED:s are being closely watched by |

AMLCD producers, with most support-
ing in-house AMOLED R&D.

* AMOLEDs may not immediately fit all
applications, but they will find niches
where they can be dominant.

* Neither technology is standing still.

This was not your grandfather’s sleepy
evening-panel discussion. The topic was
stimulating, the panel was articulate, and the
interactions were competently moderated for
the benefit of an attentive audience. There
was no consensus about the eventual “win-

ner.” But to use an expression familiar to
Bostonians, “There’s always next year.” ll
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each year thanks to the efforts of contributing
editor Bryan Norris and his associates).
CeBIT America will take place June 18-20,
2003, and the organizers expect 425
exhibitors and 45,000 attendees. We intend to
cover the event. PC Expo will be held
September 16-18, 2003. B

— KIW

Please send new product releases or
news items to Information Display,
c/o Palisades Convention Management,
411 Lafayette Street, 2nd Floor, New
York, NY 10003.

We welcome your comments and suggestions.
You can reach me by e-mail at kwerner @
nutmegconsultants.com, by fax at 203/855-
9769, or by phone at 203/852-7069. The con-
tents of upcoming issues of /D are available
on the /D page at the SID Web site (http://
www.sid. org).
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continued from page 64

in desktop real estate from the changeover to
an FPD was extraordinary, and one other huge
advantage demonstrated itself. With my
(relatively) small CRT, I worked about 18 in.
in front of the screen, hunched forward like
some medieval scrivener. With the (rela-
tively) big LCD, I started sitting at about 30
in. from the screen, kicked back in my chair
like a free man.

So far, Venus and Mars have only made
one foray into consumer-electronics land.
Like the SID exhibition, the store was an FPD
feast for the eyes — but with significant differ-
ences. These were all real-world products in
the mass-market channel, with none of the
prototypes and latest-greatest models that
show up at SID. And store aisles are orga-
nized differently from exhibition aisles. All
the competing displays of roughly the same
size are grouped together: the cellular-phone
displays in one aisle, PDA displays in another
aisle, and so forth, which makes side-by-side
comparisons much easier.

So far, the current quest for an LCD moni-
tor goes well. Our single foray was enough to
demonstrate that some very nice products are
available at very attractive prices about two-
thirds below what they were when I bought
my monitor three or four years ago. The stars
of the store were Apple’s wide-format
“Studio” LCD monitors in a nice range of
sizes. Unfortunately, these monitors have a
captive digital interface and only work with
certain high-end Apple machines. All the
other LCD monitors had analog interfaces.

A few had noisy images and a few were much
too dim, but the majority performed well.

The success of the first foray notwithstand-
ing, Venus and Mars will be going to half a
dozen other stores and asking the same ques-
tions of innumerable sales people (some of
whom are very well-educated about the tech-
nology and some who don’t have a clue).

Meanwhile, back at the desk, Mars has a
display quandary. Why am I chained to my
desk? Why can’t I work outside? The
answer, of course, is that my screen washes
out in outdoor lighting, and that the screens
that are bright enough are too much of a drain
on battery power. Perhaps the answer lies in
sourcing power for the screen from the ambi-
ent light, in applying some clever film to the
display, or in the user donning an innovative
pair of glasses. Where is the practical, afford-
able FPD technology that will really make me
free? W

David Lieberman is a veteran display jour-
nalist living in Massachusetts.
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the display continuum

continued from page 4

perhaps more practical, bent to modify them
into something that we find truly useful.

One recent early effort may the dynami-
cally balanced battery-powered two-wheeled
personal transportation vehicle. To me it
looks like an impractical version of an electric
scooter. Wouldn't it be more efficient use of
sidewalk space to have the wheels in line
rather than side by side? But with all the
attention this new idea is creating, perhaps
some of the broader concepts for personal
transportation are now more likely to be
explored. Therefore, while the well-devel-
oped technologies are meeting our current
needs, the new and highly innovative ideas
that stretch our thinking and attempt to mod-
ify our conventional ways of doing things are
tremendously valuable for stimulating the
future progress of technology development.

As you read this, it will have been a few
short months since this year’s SID Interna-
tional Symposium in Boston. By all of the
typical measures, such as technical-session
and seminar attendance, and exhibitor partici-
pation, the conference and exhibition were
both major successes. The trade press has
also been uniformly complimentary of our
efforts. The Symposium is now generally
recognized as the one event each year at
which attendees can get the most complete
overview of the latest developments in display
technologies, as well as the most accurate
look into what the future may hold.

The display industry is currently under-
going a major transition from a CRT-domi-
nated world to one in which flat panels are
becoming the displays of choice in more and
more applications. While the CRT is far from
obsolete and may in fact still have some sur-
prising new developments to offer (such as
the new beam indexing technique proposed by
LG.Philips researchers in a paper presented in
Boston), LCDs are growing in size, perfor-
mance capability, and popularity. Plasma
panels are making major progress by reducing
manufacturing cost while also increasing
brightness and efficiency. Virtually all of the
displays on the exhibition floor were of a
quality that I would be happy to use or have in
my home. From a sales-revenue perspective,
CRTs and LCDs are, by a large margin, the
dominant display technologies. But plasma
panels are expected to increase their penetra-
tion into the commercial-usage and television
markets. A development that was unexpected
just a few years ago is the possible competi-
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tion that could develop between plasma panels
and LCDs. The availability of a 40-in. LCD
from Samsung and their plans for even larger
sizes introduces a new market dynamic that
will be very interesting to watch over the next
few years.

The brightest stars shining in the display-
technology sky are currently found in the new
OLED constellation. There are a few techni-
cal challenges still to be worked out, but the
rate of progress indicates that useful products
will be introduced at an ever-increasing rate.
If I were to select the one performance feature
that will give OLED:s their starring-role qual-
ity, I would choose efficiency. The view-
ability of an emissive image is a further plus,
and since only those pixels that are in the on-
state consume energy, the resulting displays
can be both bright and efficient.

Should we wish to observe yet other newly
evolving display constellations and stars, we
might want to pay close attention to what is
happening with projection technologies. The
quest for bigger and brighter viewing surfaces
is becoming a stimulant for the development
of new projection systems and for the explo-
ration of other ways for putting large high-
quality images in front of viewers. Projection
technologies for professional applications and
for consumer television will continue to pro-
vide the market drive, while the higher cost of
large-screen direct-view displays will give
projection-display product developers the
needed incentive to strive for further image-
quality improvements.

Over this last year, we have witnessed the
failure of a number of companies attempting
to introduce new display technologies. Fur-
thermore, a few of the survivors are still not as
stable and financially healthy as we would
like them to be. An unfortunate outcome of
this could be that funding for new display
concepts might become harder to get. If that
happens, it will be detrimental to the long-
term vitality of the entire display industry. If
private or institutional investment becomes
scarce, it may become desirable for the large
display manufacturers to step in and invest in
a certain level of start-up activity to supple-
ment the developments occurring in their own
laboratories. The climate of a start-up is suffi-
ciently different from that of a corporate
research laboratory that having such dedicated
and focused efforts can stimulate the evolu-
tion of new ideas. The continuation of these
high-risk, but also potentially high-reward,

activities is an important method for creating
future successes. We must encourage innova-
tion in the many forms it can take. The ideas
that today may seem too wild for realistic
product implementation may be the very ones
that get us started on new paths of explor-
ation. Finally, we must pay special attention
to research on new display materials, for this
is, after all, the fount of all new display tech-
nologies.

Should you wish to share your thoughts on
the future of display technologies, or on any
of the other topics addressed in this column,
you may reach me by e-mail at silzars @
attglobal.net, by phone at 425/557-8850, by
fax at 425/557-8983, or by sending a letter to
me at 22513 S.E. 47th Place, Sammamish,
WA 98075.
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Back from the Candy Store

by David Lieberman

The exhibition of the annual SID International Sym-
posium always makes me feel like a kid in an enor-
mous candy store, strolling past rows and rows of
goodies on the show floor, ogling the delights.
Among the things that caught my eye at SID were

X R YR these.

A handful of display companies at May’s SID Symposium demonstrated
3-D displays. Typically using an alternating right-eye, left-eye image to
give the impression of 3-D, they were, without exception, unimpressive.
Standing out from the crowd was a dual-LCD system from Deep Video
Imaging that superimposes one LCD image on top of another and gives the
impression of true depth.

e There is a lot of excitement these days over so-called bistable “electronic
paper” displays, and Nemoptic unveiled a new technology at SID that
achieves bistability using conventional TN-LCD materials. The trick lies in
weakly anchoring LCD molecules to one glass substrate to achieve two sta-
ble states.

 The first Philips Electronics product with a built-in OLED was demon-
strated at SID, but many attendees questioned the utility of the application.
It’s a rechargeable electric razor with a monochrome OLED in the handle.
It reads out remaining battery time.

e One unquestionable SID star was the 40-in. wide-XGA LCD shown by
Samsung Semiconductor, a 1280 x 768-pixel HDTV display with a 15:9
aspect ratio, a luminance of 500 nits, and a contrast ratio of 600:1. The pro-
totype shown has visible seams. (“We don’t yet have a big enough step-
per,” said a company representative.) Seamless versions are expected to
become available in the first half of 2003, with price tags in the $5000
range.

e Kudos to Samsung Digital for its SID exhibit of seven side-by-side large-
screen TV monitors representing three competing technologies: rear-
projection DLP (43 and 50 in.), direct-view LCD (40 in.), and direct-view
PDP (42, 50, and 63 in.).

Mars Returns to Reality — Sort Of
Now that the show is over and a few days have passed, it’s time to mull things
over, hit the desk, get to work, and crank out some words. That’s a difficult
thing to do with visions of sugarplum FPDs dancing in one’s head and a gor-
geous New England spring day beckoning outside.

But my return to reality was cushioned when I returned home from the show
and I found out that I was going to be blessed with the opportunity to extend my
FPD ogle, this time in the Circuit City’s and CompUSA’s of the great Northeast.

My wife, it seems, has decided to buy an LCD monitor and we were going shop-

ping. Shopping, of course, is one of those Mars/Venus things — most men
deplore it, most women adore it — but for me, shopping for FPDs is a different
story altogether.

I should mention that I am a big LCD-monitor booster, having traded in my
15-in. CRT for an 18-in. AMLCD several years ago. As expected, the savings

continued on page 61
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Microdisplay 2002. Sponsored by SID. Contact:
Danielle Rocco, Palisades Convention Manage-
ment, 212/460-8090 x218, fax -5460, e-mail:
drocco@pcm411.com.

Sept. 18-20, 2002 Westminster, Colorado

2002 International Conference on the Science
and Technology of Emissive Displays & Light-
ing. Contact: K. Neyts, fax +32-9-264-3594,
e-mail: EL2002 @elis.rug.ac.be.

September 23-26, 2002 Ghent, Belgium

Twenty-Second International Display Research
Conference (Eurodisplay *02). Sponsored by SID.
Contact: Janine Verdez, Le Club Visu, +33-1-53-17-
11-42, fax -45, e-mail: jverdez.clubvisu@wanadoo.fr.
October 1-4, 2002 Nice, France

The Second SID/MAC OLED Research & Tech-
nology Conference. Contact: Mark Goldfarb, Pal-
isades Convention Management, 212/460-8090
x212, fax -5460, e-mail: mgoldfarb@pcm411.com.
October 11, 2002 Princeton, New Jersey

The 9th Annual Symposium on Vehicle Displays.
Contact: Mark Goldfarb, Palisades Convention
Management, 212/460-8090 x212, fax -5460,
e-mail: mgoldfarb@pcm411.com.

October 23, 2002 Detroit, Michigan

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

November 12-15, 2002 Scottsdale, Arizona

The 9th International Display Workshops (IDW
’02). Contact: SID HQ, Dee Dumont, 408/977-
1013, fax -1531, e-mail: office@sid.org.
December 4-6, 2002 Hiroshima, Japan

The Third International Display Manufacturing
Conference & Exhibition 2003. Contact: SID HQ,
Dee Dumont, 408/977-1013, fax -1531, e-mail:
office @sid.org.

February 19-21, 2003 Taipei, Taiwan

SID 2003 International Symposium, Seminar,
and Exhibition (SID ’03). Contact: SID HQ, Dee
Dumont, 408/977-1013, fax -1531, e-mail:
office@sid.org, www.sid.org.

May 18-23, 2003 Baltimore, Maryland B
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