

















































































































‘The 85220 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 $S220 Flat Panel Test System:

& e Fully Automatic Off Axis Measurements

e Spectrometer Based - Luminance & Chromaticity Measurements
o Automatic Measurements to VESA, |SO 13406 &

TCO 95 Standards

Complete Turnkey System

e Panel Drive Electronics

Measurements:
e Chromaticity vs. Viewing Angle
e Contrast vs. Viewing Angle
e Luminance & Color Uniformity l
e Spectral Plots MICROVISION e i
» Contrast Ratio Plots 550 High St., Auburn, CA 95603 Visit inl Website at:
e Back Light Characterization Tel: (530) 888-8344 Fax: (530) 888-8349 Www.microvsn.com
e Reflectance (BRDF) Email: sales@microvsn.com .
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High Quality Video, Compact Interface
Solutions For VGA, SVGA, XGA LCDs

The LCD80xXCYV Series
e |6.7M (24-bit) RGB Color Sampling
® Power Supply Sequencing
* On-Screen Display Menus Standard
* Video: NTSC, PAL, SECAM Composite
& Y/C (S-Video) Support
* Supports 4-, 6-, 8-bit Displays
* Enclosures: Complete Industrial Line
From 6.4-in. up
Additional High Performance Controllers Available.

Vl'eerK

Advanced Solutions for Display Technology
1-888-FLAT-PANEL

http://www.view-tek.com
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evening panel

Display Viewability

There is still no agreement on what combination of measurable
characteristics makes a display “viewable” — but it is agreed
that the combination is not the same for all technologies.

by Stephen Atwood

TI'E two Tuesday evening panel discus-

sions at this year’s SID Symposium continued
the tradition of spawning spirited discussions
with a good deal of audience participation.
The more broadly interesting of the two,
hosted by Chris Curtin of Candescent Tech-
nologies, covered the issue of “Display
Viewability: What Factors Make One Display
More Pleasing Than Another?”

This was tackled by a variety of well-known
and highly respected contributors to the field
of display characterization and specification:

Tom Holzel, V.P. of sales and marketing
for PixTech, a producer of monochrome
and color field-emission displays.

Carlo Infante of CBI Technology Consul-
tants is a longstanding contributor to the
field of display measurement, design, and
modeling.

Edward F. Kelley, physicist with the
National Institute for Standards and Tech-
nology (NIST). He has been a frequent
contributor to SID symposia and seminars
in the field of display measurement and
specification.

Louis D. Silverstein, chief scientist at VCD
Sciences and a well-known authority on
color perception and the characterization of
display visual performance.

Stephen Atwood is Director of Research and
Development, MicroTouch Systems, 300 Grif-
fin Brook Park, Methuen, MA 01844; tele-
phone 978/659-9341, fax 978/687-9411,
e-mail: satwood @microtouch.com.
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Russel A. Martin, principal scientist at Sili-
con Image and a longtime developer of
LCD technology.

Larry F. Weber, president & CEO of Plas-
maco, has pioneered many elements of cur-
rent PDP technology.

The broad topic on the floor was to try to
ascertain what metrics, subjective or objec-
tive, measurable or not, could be used to qual-
ify the visual performance of a display. Tom
Holzel, speaking from the perspective of a
particular end-application, suggested that the
true measure would be to “... present real
video- or NTSC-style images and let the user
decide by comparison.” For example, to

| quantify a new display one could run a series

of comparisons with a known display. Russel
Martin pointed out that the problem with such
efforts is that human perception is variable,
and any studies of this nature must be double-
blind to avoid false conclusions. The problem
is that we don’t have a true measure of video
quality. “Any proposed metric is confounded
by human perception.”

The question then evolved into one of
whether it was even worthwhile to continue
on this path. Carlo Infante was adamant that
although one answer or approach is not uni-
versally acceptable, it is absolutely essential
that we continue to research metrics for dis-
plays. Manufacturers will continue to publish
specifications, and designers will continue to
need metrics in order to judge their work.

Given that metrics are critical, in a broad
sense, which ones are really needed? For
example, Martin pointed out that *... humans

0362-0972/98/1409-038%1.00 + .00 © SID 1998

perceive a change in contrast much more
readily than a change in brightness.” Louis
Silverstein pointed to another example: in
many cases the size of a pixel or total resolu-
tion may be less important than the available
contrast.

Does this mean that contrast is always a
more important metric, thus implying that
brightness, one of the most common specifi-
cations, is not generally that important? Or
does the importance of a metric depend on the
display technology and the intended applica-
tion? The panel consensus was that it almost
certainly does. Specifications must be based
on the technology to be meaningful.

Ed Kelley pointed out how difficult and
sometimes unrepeatable the measurement of
these parameters can be without very careful
methods and equipment. Certainly, perform-
ing these measurements comparatively on dif-
ferent displays can be almost impossible, or at
least misleading, between technologies.

Terminology and published specifications
are certainly misleading today, especially in
the absence of industry standards. For exam-
ple, when comparing the stated contrast-ratio
performance of CRTs to LCDs, dramatically
different values exist. CRT contrast ratios are
frequently defined in terms of an overall
reflectance, so a 17-in. desktop monitor with
12% reflectance and 30-fL white-area bright-
ness used in an office environment with about
50-fC of incident light might have a contrast
ratio of approximately 5:1. A similarly sized
15-in. desktop-LCD-panel data sheet simply
states a contrast ratio of 200:1 with no
reflectance data referenced. (This article was




created on such a panel, and it looked slightly
worse under the same lighting conditions on a
17-in. CRT monitor.)

Holzel stressed that in his view, “Issues of
image quality will be settled by the market,
not human-factors people.” But that argument
is somewhat circular because in order for a
display to be successful in the marketplace, it
must be designed to satisfy the intended appli-
cation, and then the relevant parameters must
be quantified to ensure that the product is
manufactured consistently and can be
improved upon in a non-random fashion.

Comments from the floor included a great
deal of disagreement as to which metrics were
important for each display technology. In the
end, it was clear that the industry needs both a
universal generalized display specification
that can be used to compare different displays,
as well as a set of well-defined and accepted
detailed specifications within each technology
group. Can the industry get there? Nobody
could answer that definitively. ll

Light Shaping Diffusers

@ High transmission efficiency (up to 92%)  Controlled light distribution (0.2° to 95°)
© Homogenized light ® Mass produced technology

Rx: Physical Optics Corporatior- v

Ph:(310) 320-3088 Fax:(310) 320-8067 Web: www.poc.com

Manufactured under U.S. patent nos. 5,365,354; 5,534,386; 5,609,939; 5,631,754; 5,629,996 and other patenis pending.

SID ’99

Symposium, Seminar,
and Exhibition
San Jose, California
San Jose Convention Center

May 16-21, 1999
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« An international conference addressing all
aspects of Display Manufacturing including:
= Flat Panel and CRT Manufacturing

= Display Materials

» Manufacturing Equipment

* Cost Reduction and Yield Improvement

¢ Industry Forecasts
« Investor Presentations
e International Standards
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KLEIN CM7AG

Convergence Error Gauge

EKLEIN

Superior clarity, right in the
palm of your hand. a

Instruments
Corporation

Only Klein Instruments has this finely
calibrated, handheld instrument which
measures convergence error between
colors on CRT displays. It’s easily
manipulated to identify the g _
degree of error, placing supe- 2 F.
rior clarity right in the palm
of your hand.

More information on
Klein’s advanced
quality assurance
products is just a
phone call away.

We’d love to hear
from you.

Test Equipment for Computer Monitor Displays
ph: 503-245-1012 - fax: 503-245-8166 - www.kleininc.com Portland, OR USA
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Westar's LCDcubet™ Drive Electronics

solves the integration challenges in developing AMLCD-based displays

EITTTI e

/ Accepts standard video inputs and drives avionics AMLCDs

/" Reduce development time and cost with standard off-the-shelf solution

/ Shrink overall display outline dimensions with the smallest possible form factor: PC/104
v/ Apply to any CRT retrofit application without redesign

Westar is a leading supplier of modular drive electronics and flat panel display test
systems to the aerospace, computer, and FPD product industries. Contact us in the US
at (314)298-8748, ext.286, or visit our website at www.westar.com/id

-quyri__ght ©1998, Westar Corporation  Trademarks are property of their respective owners.
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Interface Solutions

for flat panels

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

Analog - Computer Bus card - PC Video - PAL/NTSC
AC series: A range of interface DC series: Includes PCI bus LCD PN series: Advanced multi system
controllers for LCD, Plasma or EL, to graphics card for providing LCD digital video interface for TFT LCD and
connect to analog graphics source. signal output from a PC. Plasma panels.

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

Accessories: A wide variety of
SV-Series: A combination interface for support accessories.
both computer graphics and video (PAL,

NTSC) for LCD & Plasma. :
Enclosure options:

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

Desktop monitors

LCD multimedia systems

} NEC analog panels are also supported.

Digital View

USA: Tel: 408-782-7773, Fax: 408-782-7883 '
England: Tel: (0)1438-816 600, Fax: (0)1438-816 909 Internet: www_digitalview_com
Hong Kong: Tel: 2861 3615, Fax: 2520 2987 Email: sales@digitalview.com
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High Voltage Power Supplies
i Engineers know us for quality and innovation in the design and manufacture of high voltage power supplies. Our sup-
plies are exactingly designed, manufactured and backed by our 49 years as a pioneer in the field.
These power supplies are suitable for multiple customer-specified applications, or we will design a prototype to suit
your application.

30 Watt High Voltage Power
Supply For Military and Airborne
Applications MIL HVS 2825

Mini High Voltage Power
Supply for Head Up or
Helmet Mounted Displays

Input Voltage 15.0 VDC £ 1.0 Volt |
Input Current 150 micro amp

High Voltage Output 8.5 KVDC at 50 micro amp; Ripple < 1V {(P-P)

Line Regulation < 1%

Load Regulation A%

Adjustable Focus Output 1100 VDC to 1400 VDC at 20 micro amp; Ripple <1V (P-P)
Adjustable G2 Output 400 VDC to 700 VDC at 5 micro amp; Ripple <1V (P-P)

G1 Output -80 VDC at 100 micro amp; Ripple <.2V (P-P)
Weight < 6 ounces
Custom Variation Available
Performance Specifications T
Input 28VDC + 2 Volts 1%
Anode Voltage 25KV (less than + 1%) N/
Anode Current 0-1.2 MA m
Ripple (P-P) 75 Volts (P-P) @ 1.2 MA
Temperature Coefficient 100 PPM/°C
Line Regulation 05%
Focus Voltage 5-8 KV
G2 Vo'tage 200-1000 VDC
G1 Voltage -150 VDC
Operation Temperature —55° to 70°C 10 Watt - B+ HV(KV) SEC ~ SEC  SEC
HVS 2610 26 10 400 -100
HVS 2617 26 17 1000 -110
— 2
1V, ?
i T
2 — j
! e any, — A
1
b
2 %
3Watt- B+ HV(KV) SEC SEC 30 Watt - B+ HV(KV) SEC(KV) SEC  SEC
HVS 1509 15 9.0 400 -100 HVS 2825 28 25 (5.0-80) (200-1000) -150
HVS 1512 15 12.0 400 -100 HVS 3625 36 25 (65-85) (200-700) -200

W T — WINTRON © 250 Runville Road, Bellefonte, PA 16823
[N R\J Phone: 814-355-1521 ¢ Fax: 814-355-1524
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display continuum

continued from page 4

mud. Ha! That should have aroused our sus-
picions right there about this great three-pri-
mary-color theory. But being such good stu-
dents and having respect for higher authority,
we accepted what we were taught - no ques- ‘

tions asked. Besides, we needed to know the

right answers for next Friday afternoon’s quiz. |

Way down deep, we hated those Friday after-
noon quizzes. “Waaa....”
At last came senior year in high school.

300MHZz

Video Test Generator

Unigraf VTG-1300

High-performance Video Test Generator on a board

As the other Unigraf video test generators, VTG-1300 comes loaded
with features and backed by extensive software support

@ Pixel frequency up to 300 MHz

® Fully programmable
® Fast bitmap patterns

® 255 colours, 16.7 million shades

® 2k x 2k x 8 VRAM
® DDC1 and DDC2 support

® Very fast software response

@ Full ATE support

Senior year, and you were finally studying
physics. During spring term came the section
on optics. By now, you had also discovered
photography and were enjoying learning all
about exposures and shutter speeds and the
properties of various films. You very much
wanted to try printing your own pictures, but
couldn’t afford an enlarger or the other equip-
ment that would be necessary. But you had
been reading some of the photography maga-
zines and were starting to search out photog-
raphy-oriented books in the city library. You

| were especially interested in learning how col-
' ors are produced and how our eyes detect and

process color images.

And the physics teacher said, “There are
three primary colors. They are red, green, and
blue. And when you combine them you get
white.” Huh? What happened to yellow?
And, by the way, don’t green and blue make a
greenish blue and red and green make a
brownish muddy mess? you wondered quietly
to yourself. But now the teacher projected
circles of green, blue, and red light onto a
screen and then overlapped them. Sure
enough, they made a reasonable approxima-
tion of white. And the physics teacher, not at
all concerned with your previous art-class
experiences, was justifiably proud of having
made such a conclusive demonstration. As far
as the physics teacher was concerned, nothing
more needed to be said. In any case, your
immediate needs were to know the right
answers for the year-end final. So you
absorbed the information you were taught.
This time you had seen the demonstration

. with your own eyes - it wasn’t just respect for

authority that caused you to absorb this new,
yet conflicting, information. You decided to
resolve the conflict at some later date. With
graduation coming soon, life was becoming

too hectic already.

In contrast to grade school and high school,
your college years seemed to go by more
quickly than you had anticipated. In freshman
physics, there was a brief review of many of
the same optics principles you had already

VTG-1300 is the latest addition to the family of High-performance Video Test
Generators from Unigraf. The 300 MHz pixel frequency enables 1800 x 1440
display resolution at 85 Hz and above. Fast software response makes the VTG-1300
an ideal choice for ATE systems. It is full of features like DDC1/DDC2, fast bitmap
patterns, 255 simultaneous colours and a powerful software support for both DOS
and Windows including drivers for Windows 95 & NT 4.0.

encountered in high school. Once again you
learned about prisms and colors, but this time
with a few more equations and definitions to
remember. Definitions and formulas are darn
important when you want to get a good score
on next week’s midterm exam.

Your final school encounter with color the-
ory came in graduate school, when a semester
of optics brought you in contact with the CIE

UNIGRAF Oy, Ruukiniie 18
FIN-02320 Espoo

Finland

Tel. +358 9 802 7641

Fax + 358 9 BO2 4699
htp://www.unigral fi

// UNIGRAF

150 1001 CERTIFICA'
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diagram and a few examples of how the equa-
tions using the CIE-diagram’s X and Y coor-
dinates can be used. But this time you had a
professor who liked to show how theory and
reality sometimes only partly mesh. You
learned that the colors on the printed page in
your book were really not an accurate repre-
sentation of all that the CIE diagram is sup-
posed to show. The professor also went into a
discussion of how television phosphors only
cover a portion of the CIE diagram, and there-
fore some colors cannot be seen on a televi-
sion set or computer monitor. Wow, this was
getting interesting but also more confusing.
In passing, the professor also mentioned that
high-quality art books are often printed with
six or more colors. You really didn’t under-
stand what that comment was all about, but
didn’t want to sound too stupid by asking for
an explanation.

Looking at the CIE diagram, you tried to
place the three primaries - blue, green, and
red - so that all the colors would be repro-
duced. But no matter how you tried, some
colors were left out. In arder to cover the
entire CIE diagram, you would need five or
six “primaries.” Four would be a minimum to
get reasonable coverage. Three just didn’t
seem to do it at all. So, where did the three-
primary color theory originate? And is that
what the professor was talking about when he
said that art books used more colors? All you
could think of was that the three-primary
color theory must be based on how the human
eye works. In the various texts describing the
cones and rods, the cones are said to be sensi-
tive to three color ranges approximating the
red, green, and blue regions of the spectrum.
But where would one put the eye’s color sen-
sors on the CIE diagram? In order to detect
all the colors, with only three sensors, at least
one of them would have to be outside the CIE
diagram’s boundary! Or another possibility
would be that each of the eye’s sensors covers
a region rather than just a discrete point. But
wouldn’t that mean that each cone “knows”
more than the textbooks say it does? Memo-
ries of the simple but self-consistent explana-
tions from high-school physics class came
flooding back. OK, just tell me what equa-
tions I need to know for the semester’s final
exam! Otherwise, this was now getting way
too confusing.

In college, you couldn’t get a BA or BS
degree in “displays.” So you graduated with a
BA in Physics. And in graduate school, you

couldn’t get and MA or Ph.D. in “displays”
either. So you ended up with a Ph.D. degree
in EE. But since you liked physics and you
liked EE, and you liked things that glow in the
dark, you became a display scientist/engineer.

| And with your interest in nature and the great

outdoors, you retained your love for photogra-
phy and art as well.

Finally, with a real job and a more stable
income, you were able to buy the darkroom

www.instrumentsystems.com

Get the DISPLAY TEST SYSTEM with
the best spectroradiometer...

For Accuracy

The most sensitive and fastest spectro-
radiometer in its class has a cooled &
back-thinned CCD detector with 4 times
the resolution of competitive systems.

For Versatility

The most accessories and probes including
automated 5-axis positioners & power
supplies with full software integration.

For Productivity

Windows 95™ and NT™ software. Real-
time link to spreadsheets for customized
analysis. Automated VESA testing of FPDs.

SYSTEMS

)k INSTRUMENT

“WE BRING QUALITY TO LIGHT"

North America
Instrument Systems
576 Golden Avenue, Ottawa, Ontario, Canada K2A 2E9
e Tel: 613-729-0614 = Fax: 613-729-9067 = E-mail: info@instrumentsystems.com

International (World Headquarters)
Instrument Systems GmbH
Neumarkter Str. 83, 81673 Munich, Germany
e Tel: 49/89454943-0 = Fax: 49/89454943-11 ¢ E-mail: info@instrumentsystems.de
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equipment you had wanted since high school
and take some art classes in your spare time.
And that’s when the world of color got even
more complicated. In learning how to make
color prints, you found that for making prints

from negatives, the three primaries are not
red, green, and blue, but cyan, magenta, and
yellow. They are the “opposites™ of red,
green, and blue. “You mean as the opposite
of light is dark?” “Well, yes,” said your

HARSH CHEMICALS. HARD USE.
No challenge is too great for
hardcoated films from Tekra’s
Advanced Technologies Group.

We specialize in custom solutions
for your tough, demanding
applications: CDs, DVD’s, FPD’s,
PDA’s, GPS’s. And we match our
products’ superior quality with
superior service, providing quick
turnaround and on-going support.

Call for details on our capabilities.
Better yet, bring us your most
demanding applications... and
see how ATG can take you to
new heights.

e e £D HNOLOGIES G

() a division of TEKRA
Fax: 414=797=3276
www.tekraatg.com

Advanced Technologies C
414=784=5533
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instructor. “The opposite of red is un-red, and
the opposite of green is un-green.” “Oh, sure.
That explains everything.” “No, no. What I
mean is that if you look at the color spectrum
and subtract out the red, you will be left with
the green and blue end, which makes a cyan.
And if you subtract out all the green, you will
be left with red and blue, and together those
make magenta. So that is why they are called
the subtractive primaries. When you print
color negative film, you get this color rever-
sal, just as you would get with light and dark
in printing black-and-white negative film.”

In taking art classes, you now learned that
the idea of three pigment primaries (blue, yel-
low, and red) is just that - an idea. In real
life, no artist can or is likely to work with just
those three. There are no pigments in exis-
tence that are that pure and that good. So
most artists settle on at least a dozen “pri-
maries” for their palettes. These usually con-
sist of three reds, ranging from a bluish red to
an orangish red, three yellows, ranging from a
cool lemon yellow to a warm sunny tone, and
so forth. By choosing the tone and also the
particular brand’s unique blend of color mate-
rials, each artist ends up with a characteristic
palette that is best suited to his or her particu-
lar subject matter and style. You learned that,
after some familiarization, the works of the
better artists can be recognized just from the
pigment choices that they have made and the
unique way in which these pigments are com-
bined. So much for the three-primary color
theory! Life was much simpler in kinder-
garten art class, before I knew all this, you
decided.

Then one day you were sitting at the din-
ing-room table, having a midday snack. Out-
side it was cloudy but still cheerfully pleasant.
The sun was occasionally making its presence
known. Your significant other had placed a
bud vase on the table with a perfectly shaped
Tropicana rose from the garden. This rose
had a warm red color with hints of magenta in
the petals. The colors were intense. For some
time, you admired this example of nature’s
beauty. Then you began to think about your
ability to appreciate this flower’s tonal sub-
tleties. Your eyes were detecting all those
delicate tones and describing their variation
from petal-to-petal and shade-to-light with a
speed and sensitivity that is unmatched by any
known measuring instrument. And not only
that, there was an emotional response that
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only a caring intelligence can bring to such a
situation.

Finally, you couldn’t resist the temptation.
You got your camera and took a number of
photos of this perfect flower. But, even as
you did this, you knew you would never see
all the delicate colors on the film version that
you saw with your eyes. Film is quite good
and covers much of the CIE diagram, but not
all. A few colors are missing altogether,
while others are not rendered accurately.
Typically, what happens is that the subtle
variations, such as those between a warm red
and a delicate reddish magenta are rendered as
essentially the same saturated red. Some
shades of delicately varying bluish greens
come out all looking like the same green, usu-
ally a nice healthy grass green.

Suddenly, something very strange began to
happen. It was like the beginnings of a run-
away fission reaction. Perhaps it was caused
by an irreconcilable right-brain left-brain con-
flict - the artistic side suddenly colliding with
the scientific side. In any case, the mental
fireworks were something to behold. The
insight was sudden. You realized that, for any
self-respecting display engineer, all this repre-
sented a huge problem and therefore a huge
opportunity.

With the serious advent of the Information
Age, what an incredible mess we have created
for ourselves. Here we have more and more
people who need to specify colors accurately
and who are doing more of their work using
various CAD systems, but no one has pro-
vided them with the basic tools to do accurate
and repeatable color representations with
these systems. Nothing matches anything,
and many colors can’t be represented at all.
CRTs use phosphors originally optimized for
television and which leave a large area of the
CIE diagram inaccessible. LCDs use filters
and backlights that have an even more limited
color response. The new plasma panels are
different in yet another way, but no better than
CRTs. Every hardcopy device uses inks that
have different color characteristics from the
displays. And the printing industry uses
another set of pigments and inks that are not
matched to any of the display devices either.

Wouldn’t it be great to bring all the display
and printing technologies into harmony by
designing displays and printers that produce
most of the colors on the CIE diagram and do
so predictably and with built-in calibration?
How many “primaries” would we need? At

least four. A few “photo-quality™ printers
have recently been introduced that use up to
six colors. There may be a need for some
tradeoff in display performance to get the
right phosphors or right color filters, but
wouldn’t that be acceptable to those working
in the color-sensitive industries, such as art,
advertising, printing, photography, fabric
design, paint manufacturing, archiving, map-
ping, and many others? Here lies an opportu-
nity spawned by the Information Age that few
have yet made a serious attempt to address.

Art and science fusing to create new Infor-
mation Age capabilities and new business
opportunities - now that’s something worthy
of a headline or two in the technology section
of USA TODAY!

Should you wish to become a headline
maker, or if you would like to discuss any of
this further with me, you may reach me by
e-mail at silzars @ibm.net, by fax at 425/557-
8983, by phone at 425/557-8850, or by pieces
of paper with inks in colors of your choosing
sent to 22513 S.E. 47th Place, Issaquah, WA
98029. @

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

continued from page 6

CEOQ’s few years in office. (Again, Dietrich:
Where are all the industrial leaders of past
times gone? - the Siemens, the Ericssons, the
Teslas, the Zeiss & Abbes, the Marconis, the
Nobels - those scientist/engineers who
invested their lifetimes, not just a few years,
in what they invented and believed in.) So
far, we haven’t seen much emanating from
these consortia and E.C. programs.

Maybe the author of these views is too
impatient, too pessimistic; but should we not,
given what has not materialized, reconsider
the European strategy by giving to each cul-
ture what it needs. Science needs resources
and the freedom to use them - discoveries
cannot, in any case, be planned. Industry
needs financial support only for the long-term
commitment to follow and develop techni-
cally those good new ideas that pop up now
and then, here or there, in stimulating (and
stimulated, by support!) academic environ-
ments. And this support should be given only
to small- and medium-sized enterprises
(SME) that today have great difficulty in set-
ting aside the manpower necessary to chal-
lenge the big guys in getting E.C. support.

Let me finish with a quite different and def-
initely more optimistic topic, a report from
beyond the future of information display. At
a recent meeting of liquid-crystal scientists
(The 17th International Liquid Crystal Con-
ference at Strasbourg, France, in July),
chemist and Nobel laureate Jean-Marie Lehn
of Louis Pasteur University in Strasbourg and
of College de France in Paris, told the audi-
ence in his opening address to the conference
how he envisaged the development of
supramolecular structures forming, by self-
assembly, a grid of dimensions leading to a
periodicity orders of magnitude smaller than
what can be achieved by microfabrication.
These structures - imagine a screen made up
of just ONE molecule! - might further possess
a capacity of self-adaption to external physical
properties. Molecules like these would be
information-containing and information-pro-
cessing entities.

There seems to be hope after all for a new
generation of European researchers and engi-
neers, and today’s information displays may
look like rune-stones to our descendants. Bl

Bengt Stebler is Professor of Physics at
Chalmers University of Technology, Gateborg
§-41296, Sweden; telephone +46-31-772-
3380, fux +46-31-772-3436.
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The 1998 International Display
Research Center (Asia Display '98)

- The 18th edition of the International Display Research
Conference will be held at the Sheraton Walker Hotel in
Seoul, Korea on September 28 to October 1, 1998. The
conference will emphasize research and fundamental
development activities in display technology and related
human interfaces. A full-day workshop on September 28
will focus on AMLCDs/LCs, FEDs, PDPs, and phosphors.
Invited talks for these workshops will be presented in a for-
mat designed to stimulate discussion on recent advances
and future directions of display research. Papers relevant
to the advancement of the state of the art of electronic dis-
plays will be presented. A vendor exhibit will be on view
September 29 to October 1.
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Conference: Color Science,
Systems & Applications
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e An international multidisciplinary forum
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Balzers Thin Films

FL-9496 Balzers
Principality of Liechtenstein
optical components. Always providinga  Tel. +41(0)75-388 44 44
dedicated effort 1o benefit our worldwide — Fax +41(0)75-388 54 05
E-Mail: sales@btf.balzers.net

As multi-faceted as a diamond...
are the many solutions we offer as a
‘ leading producer of thin films and

| parmers — Balzers Thin Films has the
professional skill and expertise to meet

the needs of your most challenging

USA, Golden, CO
Tel. +1(303)273-9700
Fax +1(303)273-2995

applications.

Combining our proven thin film
technology with our
manufacturing knowledge -
integrated solutions for oprical Germany, Geisenhieim
Tel. +49(0)67 22-99 30
Fax +49(0)67 22-99 31 61

components and assemblies are now
available from one source. Optimized to
the needs of the projection display
manufacturer we offer the ColorCube™
‘ and ColorWheel ™ for color splitting
and recombination, Silflex™! ultra-high
‘ reflective mirrors, Calflex™ hot mirrors

and much more... htep:/ fwww.bif.balzers.com
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Take Advantage of our Experience

For over 25 years, ASL
has led the way in the
development of eye
tracking technology
and systems.

Eye scan pattern

Applied Science Laboratories

175 Middlesex Turnpike
Bedford, MA 01730

Model 504 with remote optics

Contact us.

Learn how eye tracking
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application.
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The world

- plans, navigates,

measures, monitors,
plays, fishes,

communicates,
computes

and
displays with
Optrex LCDs

And that's just the beginning.

The applications for LCDs keep growing and so does Optrex.

¥

Why? Innovative engineering and design support, exceptional quality,
and a nationwide distribution network. Our creative design approach allows you to

develop new applications and enhance the performance of your existing products.

. - ‘l
Most importantly, it allows you to create the custom or semi-custom LCDs that |
turn your bright ideas into reality.

Our customers like that. You will, too.

R ET

OPTREX AME, l C4,

For more information, call (734) 416-8500, or fax (734) 416-8520 today. ‘ o . STATE'

&9 OPTREX '

LCD’S.
A MERICA, INC.

44160 Prymourit OAks BLvp. o Piymouri, MI 48170
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Get Active

Three-Five Systems, Inc. is proud to introduce an off-the-shelf
display solution - the LCaD " 1/4 VGA display. LCaD ™, Liquid
Crystal Active Drive, is a passive matrix display which uses
customized drive circuitry to scan multiple lines of the display
simultaneously. The result is a display with a higher contrast
ratio, wider viewing angle, and a lower power requirement than
a display using conventional LCD drive techniques.

LCaD * 1/4 VGA displays bring enhanced viewing capability
usually reserved for active matrix displays at a fraction of the
cost. The LCaD " 1/4 VGA generates up to 16 shades of gray
and is also easy to interface. With serial and parallel capability

Th ive Systems,
Termpe « 602 -8600 Fa»

Three-Five Syst
Europe = 44-1793-54¢

for command/data and all LCD rastering self-contained within
the LCaD ™ display, developing exciting content of both text and
graphics is just a few short programming steps away.

Is the information content of your design increasing? Is your
instrumentation or appliance design in need of a facelift? Does
your point of sale terminal need an enhanced capability to
make a more user-friendly product? Ther j
LCaD™ displays from Thre
information or to lear
solutions can revolutionize your
please contact us.

Three-Five Systems, Inc

1793-549135 hreefive.com email: Display@threefive.com
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