














































































































conference report

GENCOBOT GB9

Six-axes Vacuum Robot (GPR™)

Ken Werner
Genmark was exhibiting members of its Gencobot family of “Global Positioning Robots,”
which compensate for cassette misalignment and arm deflection during transport.

the end of this year. PBS (the U.S. Public
Broadcasting System) is an important player
as a supplier of HD programming other than
sports and movies.

One commentator said, “Better quality [of
DTV] is a value added, but enhancement ser-
vices are another important plus. Gary
Feather (Sharp) replied, “Those services
depend on developing infrastructure that sup-
ports profitable services. What are they? The
next 2 years will be difficult.”

An unidentified panelist: “The slow take-
off of HD is the fault of the cable industry,
which couldn’t get its standards act together.”

Dave Eccles (VP Engineering, Sony):
“Normal consumers want a TV model that
just works. So most people won’t want to see
TV through a PC or network. One family
member may want data services on a PCTV
while the rest of the family watches ‘real TV’
in the living room.”

Elliott Broadwin (S-Vision): “Things are
changing. Old rules won’t apply. We’re
going to partition systems differently for
lower overall cost.”

Manufacturing Technology Conference
The Display Works Manufacturing Technol-
ogy Conference, sponsored by SID, kicked off
with a keynote address prepared by Sang Wan
Lee (Senior Executive Managing Director,
Samsung Electronics) and delivered by Jun H.
Souk (VP, Samsung Electronics). The
keynote discussed Samsung’s “Cut Down 40"
Program for enhancing AMLCD-manufactur-
ing efficiency. A key portion of the program
is a methodology for designing, constructing,
and equipping new manufacturing facilities,
and bringing them to productive status, far
more quickly than has been normal industry
practice. Doing this well can spell the differ-
ence between profitability and loss in the cost-
competitive LCD market. In a private conver-
sation following his talk, Souk answered a
question from /D by saying, “Taiwanese com-
panies won’t be a competitive concern [for
| Korean companies] for 2 years or so. Then
they’ll be doing small sizes (12-13 in.), and
Samsung will be doing larger high-resolution
displays (17-18 in.).”

36 Information Display 6/99

In the second keynote, Dieter Mezger
(President & CEOQ, PixTech Corp.) described
his company’s careful, technology-based
approach to manufacturing and selling field-
emission displays (FEDs). PixTech is, thus
far, the only company that is selling commer-
cial FEDs. In PixTech’s suite, Mezger’s col-
leagues were proudly showing the company'’s
15-in. FED-technology demonstration. There
were only 278 x 368 pixels, plenty of line and
column defects, and visible wall effects from
the spacers, but at this stage of development
the important thing is not whether the bear
dances well, but that it dances at all. With full
video speed, well-saturated colors, and 300-
nits luminance (without a neutral density fil-
ter), this bear dances.

PixTech has long been associated with low-
voltage FEDs, but the company recognizes
that high voltage is needed at sizes over 8 in.
on the diagonal. The 15-in. unit was running
at about 5000 V. “The key to a high-voltage
display is the focus technology,” said George
Proulx, PixTech’s Director of Technology for
high-voltage FEDs. Tom Holzel (Marketing
and Sales Manager): “The 15-in. is a technol-
ogy demonstrator intended to interest possible
partners, especially CRT makers interested in
a direct path to a desktop flat panel.”

In the adjacent suite, Westaim was talking
about - but not showing - its 17-in. color
thick-dielectric EL prototype. In a larger size,
the company sees its technology as a low-cost
competitor for plasma in the hang-on-the-wall
large-screen-TV market. The company plans
to be showing the prototype around the time
of SID "99 in May.

In addition to the specialized manufactur-
ing-technology papers in the conference, there
was a more general session, “Impact of Flat-
Panel Displays.” In “Management Strategies
and Government Policies in the Global FPD
Industry,” Jeff Hart (University of Indiana)
and Stefanie Lenway (University of Min-
nesota) discussed conclusions from their study
of FPD manufacturers. Among those conclu-
sions is that TFT-LCD manufacturing is much
more difficult than semiconductor manufac-

| turing.

Timing the transition from one generation
of manufacturing facilities to the next was a
major issue, and the timing has been pio-
neered in the past by a single major manufac-
turer - Sharp for Gen 1 to Gen 2, and DTI for

' Gen 2 to Gen 3. Hart indicated that it is

unclear whether the shift to Gen 4 will be like




¥

» previous generational shifts. Will the exis-
tence of the monitor market, the greater range
of marketable sizes, market growth, and the
increased number of equipment suppliers
change the game?

Two other conclusions:

- “Displays, not being terribly heavy, can
be shipped by 747s™ for JIT delivery to a
laptop assembly location. Soit’sa
global supply strategy.

- “TFTs are vulnerable to new technolo-
gies because they are expensive to
make.” In this context, microdisplays are
a very exciting technology.

Joe Miselli (Sun Microsystems) discussed
“Hidden Cost Savings of Flat-Panel Monitors
over CRTs.” By doing a cost analysis taking
into account the lighter weight and power dis-
sipation of LCDs (which produce savings in
shipping, power consumption, and air-condi-
tioning), the fact that EMI shielding is virtu-
ally never needed with FPDs, and making
strong assumptions about a longer lifetime for
FPMs, Miselli predicted a 5-year cost savings
of more than $1000 per flat-panel monitor.

In “The Simplicity of Performance-Based
Display Specification,” Ken Sola expanded on
the direction of his Rugged Displays
Roundtable presentation. Using the TV game
“Jeopardy” as a model for the contracting pro-
cess, Sola used overheads designed by the
noted aviation caricaturist Hank Caruso illus-
trating the “Contract Jeopardy™ players: a
spec-writer, a product engineer, and user, and
the “contract monster.” Only the contract
monster, which feeds voraciously, wins. By
basing the military contract on performance
rather than non-performance-based “criteria,”
the monster can be tamed and all parties can
work together productively in “integrated
product teams™ instead of in a relationship
typified by hostility and suspicion, which is

- often the case today.

Sampling the Show Floor

* The number of exhibitors at the Display
Works show was down a bit from last year
and traffic seemed somewhat light, but, as
always, there were centers of activity. Among
them were the following.

Sony was showing its completely flat-faced
Trinitron® FD CRT products: 19- and 2 1-in.
computer monitors, a 36-in. XBR NTSC TV
receiver with 4:3 aspect ratio and internal
enhancement to 800 x 600 ($2495), and a gor-

geous 34-in. 16:9 set running HDTV at 1080i
($8999). The 36-in. 4:3 set looked surpris-
ingly huge next to the 34-in. 16:9 set.

Samsung often had a small crowd around
its 30-in. UXGA (1600 x 1200) TFT-LCD,
apparently the same one shown in Seoul at
Asia Display, delivering a response time of
less than 40 ms at 25°C, a luminance of 200
nits, and a contrast ratio of 250:1. Certainly a
crowd-pleaser, but we can’t buy one.

For UXGA screen resolution we can buy,
try Samsung’s 21.3- in. TFT-LCD with 200
nits, 250:1 CR, under 40-ms response time,
and viewing angle of £80°, Intended for CAD
monitors and similar applications, this panel
produces very saturated, photograph-like
images. The panel is sampling now for about
$5000, with mass production in July or
August for, perhaps, $3500.

Also on show was a very nice 17-in. SXGA
unit in a Digitron monitor. Samples are due in
Q4 '99. Samsung’s Carl Steindle was happy
with the show. “The non-notebook market is
growing,” he said.

Plasmace/Panasonic was showing its
familiar 640 x 480 42-in. plasma display, and
an 852 x 480 16:9 display nicely showing pro-
gramming from a MUSE laser disk. A 720p
HDTYV display will be shown at SID °99, said
Plasmaco’s Jane Birk.

Jack Bernstein, president of Japanese trans-
lation and information firm InterLingua, said
he was seeing lots of activity from people
interested in finding partners in Japan. Inter-
Lingua will be putting its translation of the
annual Nkkei Industry Directory on its Web
site.

dpiX was showing its Gradient 500
AMLCD, the 5.2-Mpixel monochrome ver-
sion of its Eagle 19 military display that is
intended for medical diagnostic imaging. The
very-good-looking direct-digital panel on dis-
play was being driven by a Dome Imaging
FP5 controller card. Other cards approved for
use with the panel for medical applications are
made by Metheus, ATI, and Matrox. Also on
display were the Eagle 19 and Eagle SR 19-in.
AMLCDs, and the Eagle 5 and 6 square
avionics displays, which now have digital
interfaces and a response time of less than 12
ms. A monochrome Eagle 5 designed for tar-

| geting applications was impressively display-

ing nearly 200 dpi.
The folks at §-Vision were glowing just
after “Silicon Valley Business This Week”

(Channel 36) had taped an interview in their
booth about microdisplay-based rear-projec-
tion (RP). S-Vision had a 12-in.-deep, 25-1b.
RP television with a 24-in. screen running off
a DVD player. The TV was a quickly assem-
bled demonstrator, said S-Vision’s Al Davis,
and nothing was optimized. The screen was a
gain 1.0 diffusing screen supplied by Draper,
running with no lenticular lens and no contrast
enhancement. The company’s “Nova™ RP
engine - a reference design available to cus-
tomers - had a 120-W lamp and was working
through a 3% folded optical path. The flip
side of having a screen with no gain is that
you also have a screen that’s omnidirectional,
and the set produced a bright image at virtu-
ally all forward angles. For the home market,
S-Vision would recommend a 50- or 70-W
lamp. S-Vision’s XGA LCOS chips produced
an image without visible structure on the 24-
in. screen. This, said Davis, is a benefit of
reflective technology.

S-Vision displays should be in a commer-
cial desktop monitor by the beginning of sum-
mer, and in a data/graphics projector around
INFOCOMM. With luck, a 50-in. demonstra-
tor could be ready in time for SID "99.

An interesting new exhibitor was Chip
Supply, Inc., which buys row and column
drivers as wafers from Asia and packages
them in the U.S. in tape-carrier (or other)
packages to its customer’s design. The com-
pany also distributes bare dies from over 20
companies, including Vivid Semiconductor,
TI, and Supertex, said Chip Supply’s Mark
Hartung.

Accudyne’s Brian Hoekstra said the com-
pany had developed a laser-scribe-and-ther-
mal-break method for the singulation (separa-
tion) of FPDs that fully separates the displays
in a single pass with no kerf or particulates.
The process produces a polished edge for
improved edge strength - and possible better
yields in downstream processes. The scribing
can be done at speeds of 1000 mm/sec, with
full separation done at 70-200 mm/sec. A
beta unit was being shown. The first commer-
cial delivery was scheduled for May "99.

Genmark was showing its global-position-
ing robot that compensates for the misalign-
ment of flat panels based on non-contact mea-
surement of the misplacement of the panel
with respect to the end effector. A new fea-
ture is on-the-fly misalignment compensation,
said Zlatko Sotirov.
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Touch Monitors
Our integrated touch screen/CRT monitors
turn your ordinary 9" to 17" diagonal display
into a powerful interactive man-machine
interface. Harness this power to your

advantage; improve your products by making

them easier to use.

It's that simple!
Get in touch with CyberTouch.

[qhﬁuth

Touch Screens ® Touch Monitors ® Touch Systems

805.499.5000 e Fax 805.499.5888
sales@cybertouchusa.com
www.cybertouchusa.com
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TEAM Systems was showing its new
VG-827 video generator driving a Compaq
Presario FP700 15-in. digital AMLCD moni-
tor directly with its PanelLink™ output. The
VG-827 has PanelLink and LVDS digital out-
puts, as well as analog.

A Digital Farewell
The USDC-sponsored Industry Banquet at the

| Hyatt Sainte Claire Hotel featured surpris-

ingly good chicken and a presentation by
Barry Armour, Computer Graphics Supervisor
at George Lucas’s Industrial Light & Magic.
Armour said, “George [Lucas] feels that

HDTV will kil film as a production medium,” |

perhaps in 5-7 years.

Effects were optical until the beginning of
the digital era with Terminator 2. Interest-
ingly, a good frame takes an hour to render.
That is true today and it was true in 1984, but
our definition of “good frame™ has changed
radically.

Photorealistic digital work is of two kinds.
The first is a “virtual back lot,” where sets are
created digitally. A variation of that is the set
extension, where an actual set does not fill the
entire frame and is extended digitally. The
second kind of photorealistic digital work is
the “virtual actor.” This includes stunt dou-
bles and extras (but far enough away so the
viewer can’t tell they’re digital) and creatures
of various sorts. In addition, mistakes made
by the first unit are now often repaired digi-
tally in post-production. And, of course, com-
puter graphics are used for fantasy - the cre-
ation of fantastic beings and worlds.

The expansion of computer graphics in cin-
ema is making the contract terms of directors
and directors of photography longer because
their responsibilities now extend into post-
production. “Computer graphics,” said
Armour, “makes everything harder, but it also
makes everything possible.” When asked
what pixel content he’d like to see in elec-
tronic cinema, Armour said, “We’d be happy
when electronic cinema gets to 2K pixels
wide.”

The presentation was accompanied by clips
of ILM special effects (including the trailer
for the new Star Wars episodes) shown on an
Electrohome front projector. (Electrohome
provided projectors for all of the major ses-
sions at Display Works.) The effect was spec-
tacular,

Prior to Display Works, the United States
Display Consortium announced it would

sponsor a new Display Applications Confer-
ence (DAPPCON), to run concurrently with
Display Works 2000. Following this year’s
Display Works, the Society for Information
Display announced that it would not partici-
pate in Display Works next year, devoting its
energies instead to expanding the already sub-
stantial manufacturing and applications con-
tent of the SID Symposium. So, it is inevi-
table that Display Works 2000 will look very
different from Display Works 99. ll

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. 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
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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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Industries’ -
leading
source for
custom designed
and manufactured
lllumination

Precision made in the U.S.A. @ Lifetime: 20,000 hours average life
For over 15 years LCD Lighting has been with superior dependability
fulfiling our customers’” most demanding @ Power: high oufput, yet dimmable
illumination needs with custom designed -
and precision manufactured lamps. From @ Precision: custom cut laser apertures
coplers, to UV dermatological, to machine € Assemblies: harnesses, special bases,
vision, avionics display backlighting and sockets, connectors and heater wiring
more — LCDL lamps are lighting up Trust LCDL's advanced technologies and
industries throughout the world. experience to quickly solve your illumination

- challenges. Contact us with your needs today.
Complete capabilities

# Shape: no matter what, we can bend it

# Size: 2.0mm to 20mm O.D. custom lamps, !
plus -5, -8 diameters fo any length I_c D I_‘l g ht
@ Color: full spectrum to choose from
plus tri-band phosphors and high

ing, Inc.

CoGrienceng noes For more information go to: www.LCDL.com
# Engineering: built fo meet environmentall Phone: 203 795-1520 » Fax: 203 795-2874
extremes (MIL Std. 810) 37 Robinson Blvd. » Orange, CT 06477 US.A.
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S ID Conference Calendar

The 1999 International Display
Research Conference
(EuroDisplay "99)

The 19th edition of the International Display Research
Conference will be held at the Maritim ProArte Hotel in
Berlin, Germany, September 1-6, 1999. This year's con-
ference is comprised of 49 papers from Asia, 46 from
Europe, and 18 from the U.S. and Canada. The presen-
tations reflect the current thrust of flat-panel research on
organic LEDs, virtual displays, and light valves on Si for
projection, printing replacing vacuum processes, and
reflective displays with color or multiline addressing. A
highlight promises to be the performance of the Berlin
Philharmonic.

8

_ 0
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Display Phosphors N 7th Color Imaging
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7 o — Color Image reproduction and
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Westar’s FPD Performance Measurement
Systems give you something unique --
precision and flexibility. Westar's FPM

Systems provide photometric and colorimetric
measurements, real-time reporting of test
results, increased test and analysis
productivity, and performs standard tests as
well as your own custom tests.

Westar’s FPD Performance
Measurement System

 Tests displays up to 54" automatically.

» Tests for luminance, chrominance, contrast
& viewing angle performance...and more!

f e Performs standard tests including:
VESA, ISO, NIDL & SAE.

* Uses popular sensors, such as PR,
i Minolta, and Topcon.

Powerful ViewPoint™ software integrates
sensors, motion control, analysis, and
reporting functions. It also includes

a wide variety of fully integrated

display interfaces!

N Video and CD

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

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

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

 Precision BTN

Westar Corp., 314-298-8748 ext.286

Kyokuto Boeki Kaishi, Ltd., 03-3244-3795

Truco, Inc., 02-3487-1070

Advanced Team Enterprise Co., Ltd., 02-27035466
Advanced Team Technology Service, 769-632-6399
Ginsbury Electronics, Ltd., +44 (0) 1634-298900

http://www.westar.com
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display continuum

continued from page 4

announcement for a new autostereoscopic dis-
play system. To my disappointment, it turned
out that the idea was not new and the only
new development I could find was a design
improvement in the multiple images that are

presented to each eye through venetian-blind-
like slats. However, what did catch my atten-
tion were the claims being made for this
“new” system. The authors (or at least their

| press agents) were claiming that this

Support for mulfiple bitmap formats

Text with Bitmap and Vector fonts

Resolution up to 1220 x 1440 and higher

Windows and MS-DOS software

Full control of sync polarity and state
Full DDC (read/ write) and ATE support

Muitiple generators in one PC

Unlimited number of permanent patterns,
timings, colours, palettes, signal formafs

and sequences

External Personality Modules for LVDS,

Panel-Link, RGB analog, parallel
interfaces and for future solutions

Scrolling colours or bitmaps for test

pattern animation

Test Signal Generator for
Digital Flat Panel Displays

‘.~
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UNIGRAF

VTG-1108

The VTG-1108 ISAboard is g
a digital video signal
generator designed for g
testing, evaluating and
servicing different types of m
Flat Panel Displays in
Manufacturing, R & D and =
Service. It supplies the
necessary signals for ®
displaying test patterns on
LCD, EL or Plasma Displays ®
or other equipment using

digital video inputs, colour or -
monochrome. =
=
| |
]

/fﬁ UNIGRAF

4] Fax + 358 9-802 6699

UNIGRAF Oy, Ruukintie 18
FIN-02320 Espoo, Finland
Tel. +358 9-802 7641

Email: sales@unigraf.fi
Http:/iwww.unigraf.fi
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autostereoscopic system would be the key
development to the imminent implementation
of virtual reality. They described the creation
of visual environments where people would
be “immersed” in computer-created scenes.
My carefully considered and scientific
response to this was, “Sure, when cows fly!”

1 wished that I could have these folks right
there with me on the plane so that I could
introduce them to the boy with the glasses and
the super-developed neck muscles. I wanted
to “right then and there” show them how
much more there is to creating the perception
of reality than even the most perfect stereo-
scopic system can provide.

Even when we create near-perfect stereo-
scopic images, with or without glasses, we
are less than one-third of the way to creating
believable virtual reality. The other two-
thirds comes from what else our eyes and
brains are doing to acquire information
about our environment while we are taking
in the stereoscopically generated data. That
rapid sample-and-hold scanning behavior of
our eyes is not accidental. Our eyes only have
a few degrees of high-resolution and full-color
capability. The rest we fill in by scanning and
continually re-focusing. We don’t really
“look™ at a scene. Our behavior is more like
sending out numerous and rapid “information
probes” and then integrating all that we pick
up. Each information probe not only looks at

' the image, but also evaluates the focal plane

and compares it to the other peripheral infor-
mation to put it all into context.

For example, as I type this line, my eye is
focusing on each word, but in addition what I
“see” around me is a blurry vision of a table
and some of the contents of the room. If I
look up, the bookshelf across the room pops
into focus, but the computer screen now
becomes a blur. I can no longer read what is
on the screen - all I see is a white and blue
out-of-focus rectangle. Given this, can you
now see what’s wrong with even the most per-
fectly created stereo images? They are in a
two-dimensional plane and everything is uni-
formly in focus, or not. And that is why
stereo images always look like they are “doll-
house” representations of reality. To our
visual system, all elements of the world are
not supposed to appear in focus at the same
time. When presented with visual information
that is, we reject it as phony.

To provide a virtual-reality experience that
approaches real reality, we will need to first




* develop sensors that continually monitor an
observer’s eye position and eye focus. Then
this information must be processed in real
time to provide the proper combination of in-
focus and out-of-focus images, and to vary
them faster than the typical scanning speed of
the human eye. The only good news in all
this is that only a small portion of the two
images needs to be at high resolution at any
given moment. And while this high-resolu-
tion segment needs to track eye movement
and eye focal plane accurately, the rest of the
peripheral image can be of lower resolution
and only needs to track head movement.
However, the head movement must be tracked
to positional accuracies of better than a few
millimeters or the experience is more likely to
induce feelings of motion sickness instead of
realism. The human system is a marvelous
“machine” in its complexity and sensitivity.
Apparently, we humans don’t like being
fooled and so have developed multiple,
sophisticated, and sometimes redundant sen-
sors to prevent that from happening.

Given this complexity of human visual
information processing, what is the likelihood
of creating a reasonably believable virtual-
reality experience? I believe that the technical
feasibility of a system for one viewer at a time
(head mounted) may be demonstrated in the
next decade. Here’s why. The compute
power currently available is close to what we
need. The image-processing needs are also
within our capabilities. The eye-movement
and focus-position sensors are also available.
The head-movement sensor is not a funda-
mental technical barrier. However, to my
knowledge, no one has yet put all this together
into an effective system. The biggest missing
link is a full-surround display of adequate res-
olution. Perhaps we can begin with some-
thing as modest as an attempt at a realistic
view through a “window,” the boundaries of

" which are defined by the size of the display.
This would allow for the various system com-

.ponents to be developed and for the whole
ensemble to be tested to see just how effective
an “immersion” experience we can create. I
would enthusiastically sign up as one of the
early test subjects.

For multiple viewers (and large audiences),
unfortunately, the likelihood of a simultane-
ous virtual-reality experience may need to be
put into the same category as the Star Trek
warp drive, teletransport, and controlled
fusion. “Beam us up, Scotty, so we can all go

play on the holo-deck before blasting into the
next galaxy.”

Not everything we can imagine - or even
everything that seems like an obvious next
step - can be made to happen. Well over one

hundred years after the first stereo viewers
appeared, we are only now beginning to
understand the challenges of creating images
with meaningful depth information. It's really
amazing that it has taken us so long and that

WHICHEVER VIDEO
TEST ENVIRONMENT
YOU CHOOSE TO WORK IN...

STANDALONE C PLUG-IN

ONE VIDEO TEST GENERATOR
STANDS OUT FOR PRICE
AND PERFORMANCE

Announcing the 360 MHz
801GG Video Test Generator.
=7 Powerful! Over 150 standard test images.
Over 130 popular formats. 14 for HDTV. All
pre-programmed. Plus, create your own tests easily
with our VGM [Video Generator Manager] software.

The 801GG-ISA is available as a PC plug-in for §5,700.
Or the 801GG, a standalone unit, is only $7,700.
Contact Quantum Data now.

The Art of Technology

QUANTUMDATA

2111 Big Timber Road, Elgin, I1. 60123
Phone: (847) 888-0450 Fux: (847) 888-2802
Website: hitp://www.quantumndata.com
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there are still so few who appreciate the com- | than the simple addition of a second set of The 7th International Conference on Ferroelec-
plexity of the problem. simultaneous 2-D images. In the world of vir- | tric !zlqmd Crystals (FL.C *99). Contact: Prof.
High-resolution images such as IMAX tual reality, it turns out that 2-D + 2-D does Wolfgang Haase, Condensed Matter Rescarch )
. . . | Group, Institute of Physical Chemistry, Darmstadt
movies, and HDTV in the coming decade, not equal 3-D. et e
. o z . F z i University of Technology, Petersenstrafe 20, D-
provide the “right” level of 3-D perception Should you wish to explore this topic a bit 64287 Darmstadt, Germany; +49-61-51-16-33-08
just by moving the camera through a scene. further, my August '97 column provides fax_ 49.24 ewmai’l: ﬂc99@t1'1-darmsl'ndt.d " ’ i
These scenes, filmed while flying through another perspective. And if you would like to | py,.1/71c99.tu.darmstadt.de.
canyons or over mountains, or while on roller add some deep thoughts of your own to my Aug. 29-Sept. 3,1999  Darmstadt, Germany
coasters, can be thrilling and provide all the two-dimensional world, I would very much
depth information that our visual systems can enjoy hearing from you. Please contact me by . .
appreciate. The addition of stereo images e- mail at silzars@ibm.net, by voice at 425/ The 1?;11 l'gf"'"lﬂt'f:‘;gl D;SPIB.Y R‘;Sfﬂl ;?DCOI:J“_?F'
| . 3 o
without the corresponding depth-of-focus, | 557-8850, by fax at 425/557-8983, or by the ence (EaroDisplay ") Spansared by SID an e
Edid d e I _ tiall rod wiiiten wortl gt 413 cooperation with ITG. Contact: Dipl.-Ing. Rupert
lea -movemer‘zt, and eye-scanning informa- ‘ sequentially generated written wo Rompel, VDE Verband Deutscher Elektrotechniker
tion create vision-system conflicts that end up | S.E. 47th Place, Issaquah, WA 98029. B e.V.. Stresemannallee 15, D-60596 Frankfurt am
distracting us from the feel of virtual-reality Main; +49-69-6308-381, fax +49-69-9631-5213, e-
experiences instead of enhancing them. mail: 100145-67 @compuserve.com.
The moving high-resolution 2-D images we PZ‘-’QS". send new pma‘uct. ""‘!"“_535 or Sept. 6-9,1999  Berlin, Germany
have today are already very good at giving us news items to hgﬁ?rmanon Display,
the “feel” of a place. These multiple time- ¢/o Palisades Institute for Research R T ————
sl y ’ P ¥ -
sequenced images give us much of what we Services, Inc., 411 Lafayette Street, «.aleﬁympnrs:il:.:: “‘Zm;':’; A;:{:_’:;;;':s afi;{_;“'
: : : : 2nd Floor, New York, NY 10003. HILE ’ ; ‘
etk in: the vy oi'-depth ll"l'fOI’f]l.atEOIl. Toget plays and Microsensors.” Sponsored by The Uni-
to the next level will take significantly more

versity of Michigan Center for Integrated Microsys-
tems and the Metropolitan Detroit Chapter of SID.
Contact: R. Donoftio, Display Device Consultants,
6170 Plymouth Rd., Ann Arbor, MI 48105; 734/665-
4266, fax -4211, e-mail: rldonofrio@aol. com.

Sept. 22-23, 1999 Ypsilanti, M1

The Fifth International Conference on the
Science and Technology 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

Electronic Information Displays (EID ’99).

A % ke ; Sponsored by the SID UK/Ireland Chapter.
Contact: Trident Exhibitions, Jon Jones, West
9 3 s
we see vou ve JUSt Hea_rd Devon Business Park, Brook Lane, Tavjstock,
Your Touchscreen Supplier Devon, PL19 9DP, UK ; +44-1822-614-671,
Stole Your Best Customer. fax -818.
Nov. 16-18, 1999 Surrey, U.K.
Some of the best touchscreen suppliers in the business have been quietly offering \

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

Nov. 16-19, 1999 Scottsdale, AZ W

integrated solutions. It's called vertical market expansion - right through you to your 5
best customers. Before you hear that you're competing with your touchscreen supplier

on the integrated systems, give us a call. All we sell is touchscreens, and we're the

only 5-wire manufacturer that still does. Call 1,800.798.6824 s

TOUCH PRODUCTS DIVISION /

i Ji

1600 Orrin Road, Prescott, Wisconsin 54021 715.262.5898 Fax715.262.3738 j
www.bergquistcompany.com R
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Maodel 875A
Y gives you Q... 4
the picture!

- 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.

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

Uineo InstRuments Visa - Mastercard - American Express
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Increase EMI/RFI
Protection with
DURALAN 1T

High Performance Windows,

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

Various Transparent Colors

Contrast Enhancement

GRAPHICS AND ELECTRONICS

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

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

Fax: 607-796-4579
www.istcorp.com

Precision Performance,

Proven Reliahility,

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

€ ot

scientific
IST-CRT Scientific
14746 Raymer Street
Van Nuys, CA 91405
Tel: 818-989-4610
Fax: 81B-989-4617
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. \\'\%Y ’ @i Let Microvision’s Display Test Systems

simplify them for you with AUTOMATIC test suites!

Microvision's SS200 series of display test equipment offers fully automatic test suites for flat panels, CRTs, projection &
cockpit displays, in monochrome and color. One click of the mouse and your test suite is automatically initiated, performing fast
and accurate measurements in accordance with ISO (9241 parts 3,7 & 8 and 13406-2), TCO (95 & 99), NIDL and VESA (FPDM)
specifications. Or you can develop your own test sequence with Microvision's proprietary MATL software. With the SS200

family, you can quickly interchange between CRT and flat panel testing. And the system is portable and compact, fitting easily
into any test area.

I MICROVISION

550 High Street, Auburn, CA 95603
Tel: (530)888-8344 * Fax: (530)888-8349
Toll Free: 800 931-3188

Email: sales@ microvsn.com

Visit our Website at:
WwWw.microvsn.com
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TECHNOLOGIES, INC.
2 Riga Lane * Birdsboro, PA 19508-1303

610.582.9450 « fax: 610.582.0851
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* New/Recycled * Ruggedized

Long Beach, California - =
Renlacemem

Long Beach

Convention Center

~ May 14-19, 2000

Mark Your Calendar Now!

+ GRTS « Camera Tubes o Displays ¢

.

o/
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sustaining members

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

Artesyn Solutions, Inc.

ATI Technologies

autronic - Melchers GmbH

BPS

Brewer Science, Inc.

Brimar Ltd.

Canon, Inc.

CELCO

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

Display Inspection Systems
Display Laboratories
DisplaySearch

Displaytech, Inc.

DNP Denmark

Dolch Computer Systems
Earth Computer Technologies
ELDEC Corp.
Electro-Plasma, Inc.

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

FED Corp.

F-P Electronics

Futaba Corp. R&D Center
General Vacuum, Inc.
Hewlett-Packard Co.

Hitachi, Ltd.

Hoya Corporation USA

IBM

Imaging & Sensing Technology
Incom, Inc.

Industrial Electronic Engineers, Inc.
Infinite Graphics, Inc. |
Infodex, Inc.

Instrument Systems

Interface Products, Inc.

Interserv Corp.

Interstate Electronics Corp.

Ise Electronics Corp.

Kent Displays

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

Micron Display Technology, Inc.
Micronic Laser Systems
Microvision Corp.

Mitsubishi Electric Corp.
Mitsubishi Electronics America |
Molex, Inc.
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Motorola FPD Division

NEC Corp.
Nippon Seiki Co., Ltd.

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

Philips Flat Display Systems
Phosphor Technology Ltd.
Photon Dynamics

Photo Research

Pilkington Micronics Ltd.

Pix Electronics, Inc.

Planar America

Planar Standish, Inc.
Plasmaco, Inc.

Polar Vision, Inc.

Polytronix, Inc.

Progressive System Technology
Q.C. Optics, Inc.

Quantum Data Inc.

Retinal Displays, Inc.

RF Power Products

ROLIC Research Ltd.

Sarnoff Corp.

Schott Corp.

Semiconductor Systems, Inc.
Sharp Corp. - Japan

SI Diamond Technology, Inc.
Sony Corp. Research Center
Stanford Resources, Inc.
Superior MicroPowders
Supertex, Inc.

Symbol Technologies, Inc.
Syntronic Instruments, Inc.
Tamarack Scientific

TDK Corp.

TEAM Systems

Techneglas, Inc.

Teledyne Lighting & Display
Terapixel, Inc.

Thomas Electronics, Inc.
Thomson Components & Tubes
Three-Five Systems, Inc.

Toshiba America Electronic Corp.

Ultra Electronics Command &
Control Systems

ULVAC Technologies, Inc.

Unipac Optoelectronics Corp.

Universal Display Corp.

Ushio America, Inc.

Viratec Thin Films Inc.

Vishay-Dale Electronics, Inc.

Westaim Advanced Display
Technology

Westar Corp.

White Electronic Designs, Inc.

WINTEK Corp.

WinTron Technologies

XCITEK, Inc.
XMR, Inc.

Ad-Vance Magnetics......comevseusmisieses 17
Bergouist
Brimar ....
[ 1 1 10
CELCO (Constantine Engineering
Laboratory Company) .
CyberTouch..........
Ergotron ............
H. L. Funk Consulting.
Imaging and Sensing Technology
1) I
LCD Lighting....
Lexel Imaging Systems...
MiCTOVISION c...eececiiriiniens
M. S. Kennedy Corp. ..
Optrex America...........

index to advertisers

Photo Ressarch . o
Polar Vision
Quantum Data ..
Schott Fiber optics ..
BENCOIE vumansuzeen
Silver Cloud Manufacturing.....
Saciety for Information Display
Syntronic Instruments . ;
Team Systems ............
Tekra Advanced Technologies.
Teltron Technologies .
Three-Five Systems........

Video Instruments... ”
Westar Corp. v minainimmsaiimiaiaisd

Business and Editorial Offices
Palisades Institute for Research

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

Sales Office

Palisades Institute for Research
Services, Inc.

411 Lafayette Street, 2nd Floor

New York, NY 10003

Michele Klein, Director of Sales

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




Show

Color

Three-Five Systems, Inc.

Tempe * 602-389-8600 Fax: 602-389-8801

Three-Five Systems Ltd.
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Europe = 44-1793-549100 Fax: 44-1793-549135
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Red. Green. Blue. Amber, You choose and
Three-Five Systems will pro;."?de your display
solution in virtually any color. LG{D™ (Liguid
Crystal Intense Display) technology\is designed
to give you every advantage of an LEb' or VF
display, but is viewable in all lighting
conditions, including direct sunlight. This co;t\
effective LCD technology has the highest
contrast ratio in the industry, low power
requirements and can fit the need for a wide
variety of consumer and industrial applications.

For over a decade, Three-Five Systems has
been a leading supplier of display solutions and
is known for innovative solutions to tough
display challenges. Three-Five Systems can
revolutionize your products and your business.
If a splash of color is what you need, please

contact us.

THREE-FIVE SYSTEMS, INC.™

We Display Excellence

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




I As CELCO celebrates their 49th yeag/providing
state-of-the-art components for CRT displays, we wish
to thank not only our longfime fr?/é( but also the new
pioneers in the CRT imaging /jndus’rry‘

We are excited fo bf)‘fw the leading edge of the

newest technology in/épace, avionics, defense, medi-

cine, scientific regearch; virtual reality and miniature,
porfable dispjdy applications.

CELC9’5 newest generation of high resolution yokes is
the result of challenges to meet the needs of high
peﬁormonce in specialized medical imaging displays.

b 3 CELCO, a Charter Member of the ever-growing
E?( Society for Information Display, annually exhibits their
newest products for the CRT display industry at SID.

CELCO founder and CEO, John M. Constanine, Sr.,

Computer-wound, patenfed design for high
resolution medical monfiors

CELCO Yoke
for Naval
Shipboard Display

Left: Commerical
Head-Up

Display Yoke

Top: Flight Mgt.
Display Yoke
Bottom: F-18 Map
Display Yoke

is a SID Fellow honored by the Society “for his widely
recognized and significant confribution fo the advance-

ment of the display field.”

CELCO HMA400
Deflection Yokes for
Helmet-Mounfed,
Miniature and Virfual

Reality Displays

Contact CELCO Yoke Design Engineers
with your exact disploy requirements

gl anh B ol g )

70 Constantine Drive ¢ Mahwah, NJ 07430
Tel: 201-327-1123 ¢ Fax: 201-327-7047

E-Mail: info@celco-nj.com ¢ www.celco.com ¢ www.deflectionyoke.com
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