










































































conference report 

techniques, and an economical way of making 
a finer-pitch mask. 

"Obviously," said Maeda in the written ver­
sion of his presentation, "these problems can 
not be solved all together overnight, but we're 
committed to solving them one after another." 

Don Carkner of Westaim 's Advanced Dis­
play Technologies Division, Alberta, Canada, 
described the company's refocused thick­
dielectric EL (TDEL) technology in a paper in 
the Display Systems session. Westaim origi­
nally aimed this technology at rugged, small, 
low-resolution alphanumeric and graphic dis­
play modules, but now feels the technology 
can compete with color plasma for fairly high­
resolution large-screen displays - at a much 
lower cost. The company has also given the 
technology a new name, Solid-State Display 
(SSD), because of the belief that the world 
perceives EL technology development as hav­
ing stalled, said CEO Michael Goldste in. An 
8.7-in. prototype was scheduled to be exhib­
ited at Stanford Resources' Flat Information 
Displays Conference in early December in 
Monterey, Cal ifornia, and a 17-in. prototype 
is scheduled for limited demonstration in early 
February. 

Pt·edicting Display Markets 
In a Special Session on Display Markets on 
Tuesday evening, Joe Castellano of Stanford 
Resources, San Jose, California, U.S.A., 
reviewed his company's latest market projec­
tions. "The worldwide FPD-component mar­
ket contil1lles to grow rapidly and will reach 
$26 billion ill 2004 from $14 billion in 1998," 
said Castellano. In 2004, the largest market 
segment for flat panels will still be computers, 
with a 52% share. "LCDs wi ll dominate the 
FPD market with a share of over 84% in 2004. 
Desktop monitors using flat panels will begin 
to serious ly replace CRT types in the middle 
of the next decade." 

Fred Kahn of Kahn International , Palo 
Alto, Cal ifornia, U.S.A., looked at the projec­
tor market for 2004, predicting an average 
growth rate of 12.3%. CRT rear projectors 
dommate the market today, he said, but by 
2003, more than half of the projectors sold 
will be front-projection LCD units or chip 
based. He projected an $11 billion market 
overall in 2003 and a $20 billion market in 
2010. 

Kalm predicted that luminous efficiency 
would rise to a minimum of 20 lm/W by 2003, 
and might rise as high as 70 lm/W - a predic-
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tion that elicited some dubious comments fol­
lowing his presentation. 

Professor M. Y. Huh of Sung Kyun Kwan 
University, Seoul, Korea, had been caught in 
the rain and traffic, so his talk was resched­
uled on the fly to follow Kalu1's. Huh pre­
sented an interesting chart showing that 
Korean Goverrunent support for FPD research 
in 1997 roughly matched that of 1996 (at 
about 11 billion won) despite the Asian eco­
nomic crisis, and that it was expected to rise 
to 19 billion won in 1998. 

Fina lly, J. H. Gros of PixTech, Montpellier, 
France, filling in for F. G. Courreges, 
answered a question from Information Dis­
play by saying that PixTech was shooting for 
FED sales of $100 million in 2000. "That 's 
what we need to break even," he said. 

Walking the Show Floot· 
SEMI Korea worked with SID and KPS to 
mount an accompanying exhibit with approxi­
mately 35 participants. Although the show 
was fa irly small , the main exhibitors mounted 
booths worthy uf a much larger show, and 
there was a surprising amount to see. 

Daewoo Electronics Co., Seoul, Korea, 
showed the Actuated Mirror Array (AMA) 

reflective projection chip on which it has been 
working for the last 5 years. The basic con­
cept is along the lines of Texas Instruments' 
DMD chip in that the pixels are formed by 
tilting mirrors, but Daewoo mounts each mir­
ror on m.icromachined thin-film PZT piezo­
electric cantilevers that tilt the mirror linearly 
with applied voltage. The Hght reflected from 
each mirror is blocked by an optical stop 
when no voltage is applied. As the applied 
voltage and tilt angle increase, more of the 
light is directed through the transparent por­
tion of the stop. The AMA thus produces ana­
log gray scale, which the DMD does not. 
This penn its the use of less expensive driving 
circuitry and packaging, Daewoo said in an 
invited paper that led off the Display System 
session. Sang-Gook Kim, the senior author of 
that paper, will also be an invited speaker at 
SID '99 in San Jose, California, U.S.A.. 

The prototype chip has 300,000 rnicromir­
rors (VGA format), each of which is 97 J..ll1l 
square. An engine based on this chip pro­
duces 5000 ANSI lumens with a 1-kW xenon 
lamp, says Daewoo, and demonstrated the 
impressive brightness in the M ugunghwa 
Ballroom prior to the conference banquet. 
The large ballroom was packed for the 

Sheraton Walker Hill Hotel 

Enjoying themselves at an Asia Display reception were C. C. Lee (KA IST), Asia Display Con­
ference Chair; Ken Werner; M. H. Oh (KIST), Asia Display Executive Committee Chair; and 
S. Lim (Dan kook Univ.), Asia Display Secretary General. 



Sheraton Walker Hill Hotel 

Traditional bronze bells form the centerp iece of the main lobby in the Sheraton Walker Hill 
Hotel in Seoul, Korea, s ite of Asia Display '98. 

demonstration, wluch generated substantial 
excitement. Daewoo Electr01ucs Company's 
President and CEO J. B. Chun, who hosted 
the event, was c learly pleased. 

Daewoo Senior Research Engineer Kyu­
Ho Hwang told Information Display that the 
prototype chip measures 4 in. A production 
XGA chip will have mirrors that are 50 /-UTI 

square on a 2.1 -in. chi p, and will be available 
in the first half of 1999. A production SXGA 
3-in. chi p will be available in the second half 
of 1999. The engine demonstrated at Asia 
Display used a three-chip design, but the mir­
rors respond at up to 40 kHz, more than fast 
enough for field-sequential color. A sign in 
Daewoo's booth called the AMA "the bright­
est display device in the world." That's gild­
ing the li ly, but the AMA is impressive. 

Samsrwg Display Devices (SDD), Seoul , 
Korea, was showing off its technkal prowess, 
starting with a "Dynaflat" CRT that has a 
faceplate that is truly flat on the outside but 

has a curved inner surface. Dynaflat tubes 
will be made in 17- and 19-in. data-grade ver­
sions and in a 29-in. entertainment-grade ver­
sion. The 19-in. version is a UXGA device 
with a 0.26-mm pitch. The 29-in. tube was 
on display and looked good - almost LCD­
Iike. 

SDD was also demonstrating its ProLCD 
LCD-simulation program and its ProGun 3D 
electron-gun simulation program, both of 
which were for internal use only. Hsing-Yao 
(Jimmy) Chen of Chunghwa Picture Tubes, 
Taiwan, a noted gun designer lumself, said he 
was very impressed with ProGun 3D: "It is 
now the best electron optics program in ex.is­
tence, with some features that exceed 
Sarnoff's Beam 3D. I'm amazed." 

SDD was also showing off a !ugh-contrast 
phosphor with improvements in binder 
adsorption that prevented pigment agglomera­
tion. The phosphor also had !ugh pigment 
concentration, and "nano-sized" grains that 

offered high contrast (low reflecti vity) and 
extended color gamut. Two otherwise identi­
cal monitors contained tubes with the new 

, phosphor and a conventional phosphor, and 
the improvement was obvious. Chungwha 's 
Jimmy Chen called the phosphor a solid 
development, perhaps the major CRT-related 
development at the meeting. SDD is making 
30- 40% of their mid-range and high-end 
t11bes with the new phosphor, and will move 
to 100% when supplies permit. (Samsung 
uses 20 grams of phosphor per tube, and the 
company is currently consuming four tons of 
the new phosphor per month.) Tubes with the 
new phosphor are being sold for the san1e 
price as those with the old phosphor. 

SDD also presented its fust-generation 42-
in. PDP prototype, with a 400:1 dark-room 
CR. In the ambient of the exhibit hall , the dis­
play subjectively had very high contrast, and 
presented good-looking still images. Motion 
artifacts were visible, whkh Kyung Y. Park, 
PDP Team Supervisor, immediately aclmowl­
edged. Solutions were being implemented, he 
said. The panel should be available starting in 
January '99 in a limited quantity and in quan­
tities of hundreds of panels per month starting 
mid-year. 

A developmental reflective STN-LCD with 
4096 colors and 10: I CR looked quite good 
s itting under a spotlight, as did reflective 
monochrome plastic-film LCDs (PFLCDs) in 
4.2-in. quarter-VGA and 5.9-in. half-VGA 
versions. SDD wams to go to color plastic 
LCDs for PDA applications. 

In a different room Samsung Electronics 
Co., Kyunghi-Do, Korea, mounted a separate 
exhibit. (Is it my imagination, or do these two 
Samsung companies make a special effort not 
to cooperate?) Included was a 30-in. TFT­
LCD, the world 's largest built on a single 
sheet of glass, said Samsung. The specifica­
tions are 1600 x 1200 pixels, 200:1 CR, 200 
nits, less than 40-msec response time at 25°C, 
and a viewing angle of 60° (V) and 100° (H). 
Tlus very nice display had a surprisingly 
glossy surface. I was told that the designers 
did not want to compronlise resolution with 
an anti-reflection treatment on a display that is 
intended for HDTV, CAD/CAM m01utors, 
and ATC. There was a 21.3-in. UXGA panel 
with similar specs. 

Samsung 's more mainstream panels were 
impressive. SXGA TFT panels in 18.1 - and 
17-in. sizes with wide viewing angle (160°), 
250: l CR, and 200 nits looked beautiful 
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showing still images; the colors were satu­
rated and contrast excellent. 

A 15-in. XGA TFT-LCD used patterned 
domain-divided VA with optimized fringe 
field to produce a ± 170° viewing angle, less 
than 40-msec response, 300-nits luminance, 
and 500:1 CR! There was also a 15-in. XGA 
TFT with L VDS interface for mega-note­
books that was billed as the largest available 
screen for notebook PCs. 

Among Samstmg's other offerings were an 
impressive 13.3-in. XGA reflective panel in a 
notebook computer showing a word-process­
ing application with Korean Han-gul text and 
windowed video (response time, 20-40 msec; 
CR between 10:1 and 12: 1). Samsw1g has a 
mid- 1999 target for commercial availability. 

Three-Five Systems, Tempe, Arizona, 
U.S.A., was showing its LeaD and LciD dis­
plays, but General Manager Dwight Nord­
strom said that most of the interest was in the 
company's microdisplays, which he didn 't 
bring. Colorado Microdisp lay (CMD), Boul ­
der, Colorado, showed its 0.47-in. SVGA 
LCOS FSC microdisplay, annonnced the 
availability of a developer's kit, and "pre­
announced" an agreement with Planar by 
whlch Planar would distribute CMD's dis­
plays for military, POS, transportation, indus­
trial, and ruggedized applications. (The offi­
cial announcement was to be made on the fol­
lowing Monday.) CMD was showing their 
displays in a variety of headset prototypes. 

LG Electronics, Seoul , Korea, was showing 
two POPs: a 40-in. 400: 1-CR 350-nit 640 x 
480 panel that was showing a fast-moving 
movie without noticeable arti facts, and a 
50-in. 1360 x 760 100:1-CR 280-ni t panel that 
was showing one of the old, s low-moving 
Sony MUSE videos. There were a couple of 
horizontal line defects and a few pixel defects 
on the 50-in., but that's not signi ficant at this 
stage of development. The images were beau­
tiful and beautifully detai led. HDTV at 720 
lines progressive (720p) would clearly be an 
attractive format on PDP-based TV receivers. 

LG Electronics was also showing a broad 
range of LCDs. Among them was a 12.1 -in. 
XGA panel made with laser-annealed low­
temperature poly-Si (LTPS) at 400°C. The 
panel featured integrated drivers, 262,000 col­
ors, and a fi ve-mask process. This compares 
to the eight- or nine-mask process used by 
Sanyo, said LG's Young-Ok Kim. 

There was a lso a 14.1 -in. XGA multi ­
domain panel using UV alignment with ± 140° 
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viewing angle, 200:1 CR, and 250-nit lumi­
nance that will be available in Q I ' 99. 

LG Senior Research Engineer Kyeong-Jin 
Kim seemed particularly proud of a 14.1-in. 
XGA panel that combined high-speed 
response, wide viewing angle, and high con­
trast, all at the same time (specs: greater than 
160° viewing angle, less than 30-msec 
response time, 300: 1 CR, and 250 nits). Thls 
very nice "Ultra Wide VA" (UV A) display 
showed clean video with no smearing (avail­
able in Q3 '99). 

There was also a 14.1-in. XGA notebook­
display prototype that produced 150 nits from 
less than 4 W, thanks to an 80.4% aperture 
ratio. Engineering samples were expected by 
the turn of the year - "ahead of Hyundai and 
Samsung," said Kim. Finally, LG had a 15-in. 
SXGA mega-notebook LCD with a very nar­
row frame designed to fit in notebooks now 
taking a 14. 1-in. display, thanks in part to a 
patented side-mmmting mechanism. 

Hyundai Electronics ludust1ies, 
Kyoungki, Korea, also showed an extensive 
range of LCDs, including n 15-in. XGA moni­
tor panel using the company's recently 
announced Fringe Field Switching, which 
seems to be a refi nement of IPS. The panel 
looked lovely showing still images. Its s peci­
fications are ± 170° viewing angle, 5.2% light 
transmission, 30,000-hour four-CCFL back­
light, TTL dual-port signal IF, 200 nits, 250:1 
CR, 20 W, and a t00 + t0 rr of 60 msec. Produc­
tion starts in Q1 '99. 

There was also a nice, although more con­
ventional, 18.1-in. SXGA monitor panel, and 
12.1-in. SVGA, 13.3-in. XGA, and 14.1-in. 
XGA panels for notebook use. 

Genesis Microchip, Ontario, Canada, was 
showing customer LCD monitors using the 
company's scaling engine under the 
"imengine" branding program, much as they 
had at INFOCOMM in June. The exhibited 
products came from Samsung, Apple, 
DICON, LG Electronics, Sony, KCI, and 
Phi lips. 

Kumho E lectric, Inc., Korea, and Shin 
Pyung Co., Ltd., Korea, were exhibiting their 
CCFL backlight systems. Each company can 
supply about 20,000 units per month. 

In what amounted to an extended author 
interview in the author-interview area, IBM 
T. J. Watson Research Cente1~ Yorktown 
Heights, New York, U.S.A. and IBM Japan 
Ltd., Tokyo, Japan, showed their beautiful 
16.3-in. 2560 x 2048 Quad SXGA (QSXGA) 

TFT-LCD with 6-bit color, which was 
described in a paper with 34 authors in the 
Advanced AMLCD session. The display, 
which IBM says has the highest information 
content ever shown, has 200 pixels per inch. 
This allows the viewer to relate to the screen 
image much as if it were a printed page, 
whlch is very different from viewing a typical 
80-ppi display. What is surprising about this 
display is that the TFTs are made from amor­
phous silicon. 

When subpixels get this small (42 x 126 
!Jm), somethlng 's got to give. What gives 
here is the aperture ratio, which is 27.3%. 
Nevertheless, the total power consumption of 
the panel is less than 75 W, about half that 
consumed by a 17-in. CRT monitor running in 
SXGA mode, says IBM. 

Hisanori Kinoshha of IBM Japan said they 
hoped to have units for sale by the end of 
1999. Paul Grier of iBMT. J . Watson 
Research Center responded carefully to an 
inquiry about price from Information Display 
by saying the cost should be between that of a 
good 20-in . l.RT graphic-arts monitor and 
Sony's 20 x 20-in. monitor, but closer to the 
f01mer. The initial target markets will be 
CAD and command and control, followed by 
the graphlc arts, he said. 

A Flowering of Korean Display 
Culture 
Asia Display '98 turned out to be both a great 
success and a celebration of the Korean dis­
play industry. Overall attendance was about 
950, of which 300 were from outside Korea. 
The efforts of Conference Chair C. Lee, Exec­
utive Chair M. H. Oh, Program Co-Chairs J. 
H. Souk and J . Jang, and Secretary General 
S. Lim were widely acknowledged, and were 
warmly praised by SID President Tony Lowe 
and other members of the SID Board of Di rec­
tors. Even the details worked, s uch as a per­
formance of traditional Korean music at the 
Conference Banquet by exu·emely skilled stu­
dents in traditional costume, and a CD-ROM 
of the conference digest that was ready for 
disu·ibution along with the paper version. • 

Please send new product releases or 
news items to Information Display, 
c/o Palisades Institute fo r Research 
Services, Inc., 411 Lafayette Street, 
2nd Floor, New York, N Y 10003. 
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continued from page 4 

that had a ll the appearances of havi ng been 

crossbred between that VW Beetle and the 
SUYs of that era. 

The family's first sto p that evening was for 
a casual dirmer at a popular dr ive-in offering 

300M Hz 

the typica l menu of custo m-made burgers with 
a long list of ingredients, a variety of drinks, 

including all the shakes, floats, and sodas 
known to mankind, and a variety of other 

menu choices for those w ith more sophjsti-
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cated or substantial appetites. Their server 
took their order, entering it via a portable 

remote terminal, and within ten minutes 
rerumed with the tray holding their meals. 
The tray was placed onto their partly lowered 

driver-side window- just as drive-in restau­
rants have done for the last 70 o r 80 years. 

Jeff and Diane always found it interesting 
how these park-whlle-you-eat drive-in restau­
rants had made such a comeback over the past 

20 years, while the drive-through fast-food 
chains so popular at the turn of the century 
had all but disappeared. When they were 

younger, they had seen movies about bow 
teenagers used drive-in restaurants as popular 

gathering places in the 1950s and 1960s, but 
they hadn't really anticipated that they, as 
adults, would enjoy them as much as they 

now did. Maybe it had something to do with 
the kids being at an age where the more tradi­

tional restaurants weren't all that well swted 

for them. However, looking at the other cars, 
people of all ages and all group sizes seemed 
to be sim.i larly enjoying their evenjng out. 

After finjshing their meal, it was time to 
take in the main event, a movie careh11ly 
selected by Diane to appeal both to them and 
to their kids - they hoped. Earlier that after­

noon Diane had already called a number of 

their friends to get movie recommendations. 
Now, as they pulled into tl1e drive-in theater, 

they were asked if they needed an audio­

receive module or if they would like to use 
thei r own car's audio system. A lmost every­
one opted for using their own audio systems, 
with only a few o f the o lder cars - those with­

out high-capacity storage cells - plugging into 

tl1e variable-voltage power sources provided 
at every parking spot. 

Even tl10ugh Diane was pretty sure that the 
kids would enjoy tl1e movie and stay in tl1e 

veh.icle with tl1eir parents, she had come pre­
pared with a back-up strategy. If the movie 

became too boring for them, the kids could go 
to the nearby game arcade and p lay the newest 
virtual-reality games whi le Mom and Dad 

watched the movie. Of course, she and Jeff 
also enj oyed many of these games, but t01ught, 
they would most likely stick w ith the movie. 

The sun had just set and dusk was deepen­
ing. Although there were still the vesti ges of 
daylight and wispy red bands of clouds glow­

ing near tl1e horizon, the movie started right 
on schedule. The images flashing from the 
huge screen before them had a brilliance and 

resolution so compell ing they couldn 't help 
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but be drawn to them. Even Jeff, the engi­
neer, was impressed. Tltis was the latest in 
large-screen display technology and it really 
was spectacular. The screen was large, it was 
bright, and its HDTV-like resolution provided 
about the same picture quality as the IMAX 
theaters of 20 years before. Of course, even 
conventional theaters no longer used film. 
The conversion to electronic distribution had 
had a difficult beginning and had taken some 
time to catch on, but film had finally been 
eliminated around 2010. 

Quite unexpectedly, Jeff thought of some­
thing that put such a big grin on his face that 
Diane immediately asked, "OK, what's so 
funny?" "Well, I just remembered my fust 
job out of college. Remember that display 
company that I went to work for? Remember 
the one trying to develop field-entission dis­
plays for laptop and desktop applications? I 
just can't help wondering what some of thei r 
investors are tllinking today, now that t11ey 
can see where field-entission technology 
finally achieved its biggest success. Isn't it 
great to be able to watch a movie on such a 
large display screen at night and then to know 
that all day tomorrow this theater will be mak­
ing money showing ads to the shoppers going 
in and out of the shopping mall next door? 
What a neat business. And all of tltis because 
of a display technology that is bright enough 
for both tlight and day use and that can be 
electronically oriented to serve two sets of 
customers. This tiling makes money 24 hours 
a day!" Jeff was getting excited. Diane just 
nodded her agreement. Tllis discussion was 
starti ng to sound too much like work. 

As a result of Diane's careful checking, the 
movie turned out to be better than they had 
expected. Even the kids stayed in the car witl1 
them. Being in their own vehicle, tl1ey didn' t 
disturb anyone else with their occasional con­
versat ions, and the surround-sound system in 
their car was just as impressive as the ones in 
theaters. All in all, Jeff had to admit that it 
was turning out to be a very nice evening. 
Staying at home has its advantages, but spend­
ing an evening with the family, while being 
entertained and fed in such a convenient man­
ner, had its own satisfactions as well. The 
next day, driving to work, Jeff was especially 
aware of all the sunlight-readable displays 
vying for his attention. He could see that dis­
play technology had certainly made the world 
a brighter and more colorful place. 
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mail: 100145-67@compuserve.com. 
Sept. 6-9, 1999 Ber lin, Germany 

The Fift h Intem ationa l Conference on the 
Science and T echnology of Display Phosphors. 
Sponsored by SID, PTCOE, and DARPA. 
Contact: Mark Goldfarb, Palisades Institute for 
Research Services, Inc., 411 Lafayette St., New 
York, NY 10003; 212/460-8090 x203, fax -5460, 
e-mail: mgoldfar@newyork.palisades.org. 
Nov. 8-10, 1999 San Diego, CA 

T he Sixth Inten1ational Colm· Imaging Confe•·­
encc. Sponsored by IS&T and SLD. Contact: IS&T, 
7003 Kilworth Lane, Springfie ld, VA 22151 ; 
703/642-9090, fax -9094, e-mail: info@imaging.org. 
Nov. 16- 19, 1999 Scottsda le, AZ 

Custom Touch Screens 
Making touch screens is our passion. We make 
them faster and better thall anybody else. Our 
Proto Express team will deliver your prototypes 

from concept to completion in less than 
two weeks. Yes! 1\vo weeks. 

It's that simple! 
Get in touch with Cyber'lbuch. 

[qberTou ch 
Touch Screens • Touch Monitors • Touch Systems 

805.499.5000 • Fax 805.499.5888 
sates@cybertouchusa.com 

www.cybertouchusa.com 

li!{ormarion Display 1/99 41 



Let us,_ 
enrJance 
\ '/tJ- I,J._r:l Jazsp7iiy! 

f I 

Thel!olar 
Vision=J 

• Engineering Ext,!~nce. 
• Versatility _...J 
• Customization 
• Convenience 
Polor Vision is o leading 
manufacturer of optical 
filters for contrast 
enhancement, sunlight 
readability, viewing 
angle control, vandal 
resistance, onti-glore, 
EMI/RFI shielding, and 
anti-reflection - for CRT's, ATM's, 
touch screens, ond flat panel displays. 
In addition we manufacture a full range 
of custom linear ond circular polarized 
films and retordation films for use in 
information display products. Our 

offer doss 1 00 Clean Room 
lamination capabilities for rigid 

to rigid, flexible to rigid and flexible 
to flexible materials. 

625 Alaska Ave· • Torrance CA 90503 
800.269.8801 ·FAX 310.320.9357 

sales@polarvision·com 
www.polarvision.com 
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16 
SAN JOSE, CALIFORNIA 

MAY 16- 21, 1999 
• SID's MAJOR ANNUAL EVENT 
• An International Symposium Seminar 

and Exhibitipn - Featuring: 
- Technical Sessions - Poster Session 
-Author Interviews- Evening Panels 
-Short Courses- Applications Seminars 
- Technical Seminars -Applications Ses-
~ 

-Product Exhibits - Display Technology 
Showcase 

Internet Consulting 
and 

Database Research 

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. Paten t 
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 
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display continuum 

Should you have entertaining ideas of 
your own that you would like to share 
with me, I can be reached by e-mail at 
silzars@ ibm.net, by phone at 425/557-
8850, by fax at 425/557-8983, and by 
paper-based displays at 225 13 S.E. 47th 
Place, Issaquah, W A 98029. • 

6 
SEPTEMBER 

19th International Display 
Research Conference 
(Euro Display '99) 

BERLIN, GERMANY 
SEPTEMBER 6-9, 1999 

• An international conference on display 
research and development aspects of: 
- Display Fundamentals Display Devices 
-Hard Copy & Storage Input Systems 
- Integrated Devices and Applications 

Image and Signal Processing, 
-Color Perception Human Factors 

8 
NOVEMBER 

Fifth International 
Conference on the Science 
and Technology of 
Display Phosphors 

SAN DIEGO, CALIFORNIA 
NOVEMBER 8- 10, 1999 

• An international conference on the future 
prospects of phosphors for· 
-OLEOs - ELPs- FEDs 
- CRTs - Plasma Pi splays 

PL Oevices LC Backlights 



Display Works 99: Manufacturing 
" Technology Conference 

A Vertically Integrated Exposition 
for the Electronic Display Industry 
Display Works 99 is directed specifically to the world­
wide electronic display industry. Display Works 99 
incorporates a world-class exposition, leading technical 
and business conferences, key display meetings and 
social events in one convenient location. Display 
exhibitors from around the world (Japan, Europe, 
Korea, Taiwan and the United States) will show 
electronic displays, equipment, materials and 
components. 

SID '99 
SAN JOSE, CALIFORNIA 

MAY 16-21, 1999 
• SID's MAJOR ANNUAL EVENT 
• An International Symposium Seminar 

and Exhibition- Featuring: 
- Technical Sessions - Poster Session 
-Author Interviews- Evening Panels 
- Short Courses- Applications Seminars 
- Technical Seminars- Applications 
~ 

-Product Exhibits- Disolay Technology 
Showcase 

~ For additional information: 
Dee Dumont 
Society for Information Display 
31 East Julian Street 
San Jose, CA 95112 
408/977-1013, fax - 1531 
www.sid.org 

: . S E P T E M B E R ·- :-;_ 
19th International Display 
Research Conference 
(Euro Display '99) 

BERLIN, GERMANY 
SEPTEMBER 6-9, 1999 

• An international conference on display 
research and development aspects of: 
- Display Fundamentals Display Devices 
- Hard Copy & Storage Input Systems 
-Integrated Devices and Applications 
-Image and Signal Processing 
-Color Perception Human Factors 

Fifth International 
Conference on the Science 
and Technology of 
Display Phosphors 

SAN DIEGO, CALIFORNIA 
NOVEMBER 8-10, 1999 

• An international conference on the future 
prospects of phosphors for: 
- OLEOs - ELDs- FEDs 

CRTs Plasma Displays 
- PL Devices - LC Backlights 



Flat Panel Testing ... 
The 55220 is the easiest and quickest way to test your flat panels! 
The system is portable and compact, fitting easily into your test 
area. No integration or mechanical fixturing is required. A simple 
click of the mouse and your test suite is on its way to completion, 
providing accurate display measurements AUTOMATICALLY! 

The 55220 Flat Panel Test System: 

• Fully Automatic Off Axis Measurements 
• Spectrometer Based - Luminance & Chromaticity Measurements 
• Automatic Measurements to VESA, ISO 13406 & 

TCO 95 Standards 
• Complete Turnkey System 
• Panel Drive Electronics 

Measurements: 

• Chromaticity vs. Viewing Angle 
• Contrast vs. Viewing Angle 
• Luminance & Color Uniformity 
• Spectral Plots I MICROVISION 
• Contrast Ratio Plots 
• Back Light Characterization I 550 High St., Auburn, CA 95603 

Tel: (530) 888·8344 Fax: (530) 888-8349 
Email : sales@microvsn.com 

Visit our Website at: 
www.microvsn.com 

• Reflectance (BROF) 

SOMEWHERE ON THE S c R CELLENCE AND PERFECTION ... 
Ci•·cle no. 22 

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

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

• Monochrome and RGB color video. 
• External synchronizing pulses. 
·Small, light, portable. 

U.l. 2155 Bellbrook Avenue • Xenia, OH 45385-4043 
Ph. :800-962·8905 • 937-376-4361 · Fax: 937-376-2802 

E-mail: sales@ videoinstruments.com 
Visit our Web Site: www.videoinstruments .com 

VIDEO InSTRUmEnTS Visa • Mastercard • American Express 
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Increase EMIIRFI 
Protection \Nith 
DURALAN II™ 
High Performance Windows, 
Lenses and Filters 

Laminated Within the Filter 

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

GRAPHIC:S AND ELEC:TRONIC:S -

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

I would like to call your readers' attention to 
an error. The photograph on page 14 in the 
September 1998 issue shows DRL's Emissive 
Micro-Display prototype, which uses vacuum 
tluorescent on silicon technology (or VFOS, 
as coined by David Lieberman in££ Times). 
The photo is incorrectly identified as a Col­
orado Microdisplay device. As pioneers not 
only in a new product category, but also in a 
new display technology, DRL would prefer 
that the credit for our achievements does not 
go to one of our competi tors! 

- David C. Guo 
President & CEO 
Display Research 

Laboratories, Inc. 
2051 Grant Rd., Su.ite 250 
Los Altos, CA 94024 
650/969-3670 
fax: 650/969-3769 
e-mail: dguo251359@aol.com 

To the Editor: 

In the December issue of Information Display, 
I published an article describing the need for, 
and difficulties in acquiring, flat-panel dis­
plays for military systems. In it, I attempted 
to present to your readers a very positive pic­
ture of a systematic approach to FPD acquis i­
tion for nlilitary aircraft. 

The article summarized a comprehensive 
mili tary evaluation of a mature form of FPD 
technology, the large-area LCD from Nippon 
Electric Corporation. We tested the integra­
tion of this LCD by seven different suppliers 
and found "a wide range of perfom1ance and 
operator preference among these units, despite 
the fact that all used the same LCD glass." 
Following a sununary of our results, we con­
cluded that," .. . the NEC 2000 glass- as 
offered by some suppliers ... was indeed quali­
fied to replace on-board CRTs [in U.S. Navy 
maritime patrol and surveillance aircraft]." 

The logical process of fi nding a mature 
technology, verifying it will meet nlilitary 
needs, drafting a performance-based acquisi­
tion specification, and initiating an open com­
petition and a multi-platform buy of these dis­
plays was completed in a very short time (for 
the mi litary) - less than nine months. 

Unfortunately, due to the military attitudes 
and acquisition practices roundly criticized in 
the article, the final elements in the logical 
sequence (open competition and multi-plat­
form buy) will not occur in this display acqui­
sition. The EP-3E aircraft managers have 
already proceeded with an independent buy of 
some 170 units plus spares in a sole-source 
acquisition, using some $800K of Congres­
sional plus-up funding. I am not even certain 
that the remaining P-3 platform variations tar­
geted for the combined buy will actually exe­
cute according to the plan. 

I thought it important to let your readers 
know that I did not intentionally lead them 
astray in thinking that one military service 
had improved the acquisition process, as 
mandated by Congress. I honestly thought 
we had. But, despite our best intentions and 
efforts, we have utterly failed to achieve 
even the first of the necessary requirements 
for improved acquisition stated in that 
article. That is: "Begin effective inter- and 
intra-service collaboration." 

On a more positive note, the initial products 
of that sole source s upplier will be delivered 
for testing to the premiere U.S. Navy test and 
evaluation center, Patuxent River. I intend to 
be a part of the test team. If the product has 
not improved significantly beyond what we 
saw back in February of last year, there may 
yet be a full and open competition for display 
replacements on the EP-3E aircraft. I remain 
confident that the tleet sailors will ultimately 
receive the best, most cost-effective product 
which we, as a nation and as a Navy engineer­
ing support infrastructure, can deliver. 

- Ken Sola 
Citizen, Taxpayer, 
Fleet Guardian 

P. S. This issue will be revisited in a paper and 
attire Rugged Displays Roundtable discussion 
at Display Works 99, to be held tltefirstweek 
in Februwy in San Jose, California. • 

Please send ne1v product releases or 
news items to Information Display, 
cjo Palisades Institute for Research 
Services, In c., 41 I Lafayette Street, 
2nd Floor, New York, NY 10003. 

editorial 

colllinuedji·om page 2 

developmental panel - it was being worked on 
by several spirited technicians as I viewed it -
but, as best I could tell in the laboratory's sub­
dued lighting, the panel appeared bright and 
contrasty. 

At the Asia Display exhibits, as reported 
elsewhere in this issue, SDD was also show­
ing prototypes of a color retlective LCD and 
two plastic-substrate reflective monochrome 
LCDs, a unique approach to flat-screen CRTs, 
and an impressive new high-contrast CRT 
phosphor, as well as both electron-bean1 and 
LCD simulation software fo r internal use. 

Perhaps SDD's engineers have been drink­
ing from Admiral Yi 's well, which is not far 
from Chonan City, and perhaps my somewhat 
mystical interpretation is not so far off the 
mark after all. In any case, it is clear that 
SDD and its major Korean competitors have 
attained world-class stature, not only in the 
qual ity of the displays they are building, but 
in a new spirit of itmovative design and engi­
neering - an area in which many Koreans 
thought themselves to be outclassed only a 
few years ago. 

-KIW 

We welcome your conunents and sugges­
tions. You can reach me by e-mai l at 
kwemer@sid.org, by fax at 203/855-9769, or 
by phone at 203/853-7069. The contents of 
upcoming issues of ID are available on the 
1D page at the SID Web site (http:ffwww.sid. 
org). 

SID '99 
Symposium, Seminar, 

and Exhibition 

San Jose, California 

San Jose Convention Center 

May 16- 21 , 1999 
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San Jose 
International 

Airport 

111111111111 Light Rail 
Light Rail runs 
every 10-15 minutes. 
Call (408) 321-2300 
for exact schedule. 

Trimble 

Brokaw 

...... 
0 ...... 

Society for 
Informational Display 

May 16- 21 , 1999 

Hotel Accommodations 
1 Fairmont Hote l, Hdq. Hotel 
2 C rown e P laza 
3 Hilton & Towers 
4 H yatt Sainte C laire 
5 Best Western 
6 W y nd h am H otel 
7 A irport Inn Internatio n a l 
8 R adisson H otel 
9 H yatt San J ose 

10 D o uble tree 
11 H a nfo rd 

~~ 
fl:onvenfton & Visitors Bureau 



Acer Display Technology 
Ad-Vance Magnetics, Inc. 
Advanced Display Techno logies 
Arconium 
Artesyn Solutions, Inc. 
A TI Technologies 
autronic - Melchers GmbH 

Brewer Science, Inc. 
Brimar Ltd. 

Canon, Inc. 
CELCO 
Cherry Electrica I Products 
Chunghwa Picture Tubes, Ltd. 
Clinton Electronics Corp. 
Colorado MicroDisplay, Inc. 
Coming Japan K.K. 
Crystaloid LCDs 

Display Inspection Systems 
Display Laboratories 
DisplaySearch 
Displaytech, Inc. 
DNP Denmark 
Dolch Computer Systems 

Earth Computer Technologies 
ELD ECCorp. 
Electronic Designs, Inc. 
Electro-Plasma, Inc. 
Emco Electronics Ltd. 
Endicon Research Group, Inc. 
cRSO/ITRI 

FED Corp. 
F-P Electronics 
Futaba Corp. R&D Center 

General Vacuum, Inc. 

Hewlen-Packard Co. 
Hitachi, Ltd. 
Hoya Corporation USA 

IBM 
Imaging & Sensing Technology 
lncom, Inc. 
Industrial Electronic Engineers, lnc. 
Infinite Graphics, Inc. 
Infodex, Inc. 
Instrument Systems 
Interface Products, Inc. 
lnterserv Corp. 
Interstate Electronics Corp. 
!SE Electronics Corp. 

Kent Display Systems 

Lexeilmaging Systems, Inc. 
LinFinity Microelectronics, Inc. 
Lite Array, lnc. 

Micron Display Teclmology, Inc. 
Microvision Corp. 
Mitsubishi Electric Corp. 
Mitsubishi Electronics America 
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Motorola FPD Division 

NEC Corp. 
Nippon Seiki Co., Ltd. 

OJS Optical Imaging Systems, Inc. 
OKI Electric Industry Co., Ltd. 
Optical Coating Lab., lnc. 
Optrex America, Inc. 

Philips Flat Display System 
Phosphor Technology Ltd. 
Photon Dynamics 
Photo Research 
Pilkington Micronics Ltd. 
Pix Electronics, Inc. 
Planar America 
Planar Standish, Inc. 
Plasmaco, Inc. 
Polar Vision, Inc. 
Polytronix, Inc. 

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

RF Power Products 
ROLIC Research Ltd. 

Sarnoff Corp. 
Semiconductor Systems, Inc. 
Schon Corp. 
Sharp Corp. - Japan 
SI Diamond Technology, Inc. 
Sony Corp. Research Center 
Stanford Resources, Inc. 
Supertex, Inc. 
Symbol Technologies, Inc. 
Syntronic Instruments, Inc. 

Tamarack Scienti fie 
TDK Corp. 
TEAM Systems 
Techneglas, Inc. 
Teledyne Lighting & Display 
Terapixel, Inc. 
Thomas Electronics, Inc. 
Three-Five Systems, Inc. 
Toshiba America Electronic Corp. 

Ultra Electronics Command & 
Control Systems 

UL V AC Technologies, Inc. 
Unipac Optoelectronics Corp. 
Universal Display Corp. 
Ushio America, Inc. 

Viratec Thin Films Inc. 
Vishay-Dale Electronics, Inc. 

Westaim Advanced Display 
Technology 

Westar Corp. 
WINTEK Corp. 
WinTron Technologies 

XCITEK, Inc. 
XMR, lnc. 
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Palisades Institute for Research 

Services, Inc. 
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New York, NY 10003 
Jay Morreale, Managing Editor 
212/460-8090 x212 Fax: 212/460-5460 

Polar Vision ........................................ A2 
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Topcon America Corp ...................... ..... 7 
Toshiba America Electronic 
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Sales Office 
Palisades institute for Research 

Services, inc. 
4 11 Lafayeue Street, 2nd Floor 
New York, NY 10003 
Michele Klein, Director of Sales 
212/460-8090 x211 Fax: 212/460-5460 

Protect your equipment from stray magnetic fields. 
We understand your criteria, your mechanical 
constraints, and your environmental conditions -
and we make certain you r shield meets those criteria. 

As your single source for Low EMI interference problem 
solving, we offer 

• EMI design and testing 
• High permeability nickel shielding grade alloys 
• Complete in-house manufacturing facility 
• Geometric shapes supported by hydroform draw 

process 

To find out how Magnetic Radiation Laboratories can 
solve your problems, fax or E-mail today. Or call 
(630) 285-0800. 

MAG N ETIC RAD IAT ION LABORATORIES. IN C 

690 Hilltop Drive • Itasca, IL 60143-1326 
Phone: 630-285-0800 • Fax: 630-285-0807 • E-mail: sales@magrad.com 
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Three-Five Systems, Inc. 
Tempe • 602-389-8600 Fax: 602-389-8801 

0 THREE-FIVE SYSTEMS, 

Three-Five Systems Ltd. 
Europe • 44-1793-549100 Fax: 44-1793-549135 
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Three-Five Systems, Inc. 
www.threeflve.com email: Oisplay@threefive.com 
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