

























































































company profile

Faster CRT scanning allows more views per
CRT and higher resolution. Continued
increases in resolution are planned throughout
the development process.

Design to Market

Our marketing studies indicate that the best
high-volume applications for the first produc-
tion models of the multiview display will be
arcade video games, “film rides,” and adver-
tising kiosks (Fig. 2).

The arcade market has had negative growth
for the past few years because home PCs are
now so powerful that there is not enough dif-
ference between the home and arcade experi-
ences for game players to be enticed into the
arcades. The totally new experience of
autostereoscopic 3-D will provide new types
of game play and an experience players can-
not get at home.

But this opportunity comes with its own set
of challenges. Most of the high-end games in
arcades and location-based entertainment cen-
ters require significantly larger screens than
earlier games did. This is the reason that
Infinity Multimedia is working toward a 50-
in. production display for the arcade market.
We anticipate that an affordable autostereo-
scopic display will find many other uses in
industrial, medical, and other markets.

A year after entry into the arcade and other
public-venue markets mentioned above, Infin-
ity Multimedia plans to produce a smaller-
screen monitor for attachment to a standard
PC. We intend these units to be much lower
in cost than the larger units, and we plan to
design and market them with a specialized
graphics card which will plug into a standard
PC. This combination will allow home users
to play games and compute in real 3-D with-
out glasses.

Development, Marketing, and
Distribution

Infinity Multimedia has the worldwide exclu-
sive rights to the Cambridge multiview tech-
nology for the consumer and entertainment
markets. Litton, Infinity Multimedia’s strate-
gic partner, has the rights for the defense and
aerospace markets. The two companies are
working together with ASD, an R&D com-
pany in Cambridge, U.K., to develop the pro-
totypes and prepare for production. We are
planning for full-scale OEM production to be
provided by a world-class high-volume dis-
play manufacturer, which has yet to be cho-
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Fig. 3: Many competing autostereoscopic systems use cylindrical lenticular lenslets in front of
groups of pixel columns. Each column in a group corresponds to a different point of view for
what would be a single column of pixels in a 2-D display.

sen. Full-scale production of the first models
is planned for late 1999.

Alliances are being formed with various
leading international companies for marketing
and distribution of the 3-D displays. Mitsu-
bishi Corporation, which is an investor in
Infinity Multimedia, has marketing and distri-
bution rights in Japan. Thomson Entertain-
ment (U.K.) is working with Infinity to adapt
the 3-D display to future motion-base “film-
ride” products. (A motion base moves the
seat or the entire simulator in synchronization
with the film ride or simulation.) The com-
pany plans to continue to add additional
alliances by market segment and geographical
territory throughout 1998 and early 1999.
Marketing and distributing through alliances
with large established companies will allow
Infinity Multimedia to efficiently address the
market for autosterecoscopic displays, which is
projected to be worth a billion dollars at the
turn of the century.

Where’s the Competition?

| Most of the other autostereoscopic technolo-
| gies under development use one form or

another of spatial multiplexing of images.
Multiple points of view - usually two, but

sometimes more - are generated and dis-
played on an LCD or rear-projection screen.
What is common to these approaches is that
all of the points of view are put on the display
at the same time, and some form of optical
system is used to restrict the viewer’s eyes to
seeing only the correct view for each eye.

Most systems use cylindrical lenticular
lenslets in front of groups of pixel columns.
The groups are organized so that each column
in a group corresponds to a different point of
view for what would be a single column of
pixels in a 2-D display (Fig. 3). Other systems
use parallax barriers to effectively block out
what would be the wrong view for each eye.
Systems along these lines have been demon-
strated, usually with two views, but sometimes
with up to four or six views per display.

The common problem with these spatially
multiplexed displays is that the user’s head
must be in exactly the right position to view
the display. It depends on the size of the dis-
| play and the specific method of separating the
views for each eye, but in most cases the
viewer must also be precisely located at a cer-
tain distance from the display. A few inches
closer or farther back from the optimal dis-
tance and the viewer sees disturbing artifacts.




Another approach is to display complete
multiple views of a scene on the same LCD.
A system with seven views, each with its own
lens projecting onto a specially engineered
Fresnel and lenticular screen has been demon-
strated. This system does not suffer from the
precise-head-location problem, but it does
require LCDs with extremely high pixel den-
sity to provide adequate resolution for each
view.

Another company has developed a system
using two projectors for each viewer. Each
projector provides one view of a stereo scene,
and a head-tracking system physically moves
the projectors to ensure that, even if the
viewer moves his head, he still sees the left
image with his left eye and the right image
with his right eye.

Another display has been developed using
two LCD panels, one for each view. They are
at 90° from each other, with a half-silvered
mirror between them. This technique pro-
duces a good picture for one viewer, but
image size is limited to the size of the LCD.
Here, too, head tracking must be used to keep
the correct view in front of each eye.

Various developers have produced volu-
metric autostereoscopic displays using rotat-
ing mirrors or helixes, mirrors that are large
relative to the image size, or very small spe-
cial glass blocks. Among other drawbacks,
volumetric displays do not provide a realistic
video image because they lack occlusion - to
some extent the viewer sees through an object
to elements behind it that would be occluded
in normal 3-D vision.

Video holography, such as the version
being developed at MIT, shows promise, but
the computational and pixel requirements for
a high-resolution picture are so great that it
will be many years before this approach will
generate a practical and affordable display.

We have therefore concluded that time-
multiplexed, multiview, autostereoscopic dis-
plays will be the best solution for a variety of
3-D applications. ll

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

| -
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continued from page 6

increases battery lifetime for PDAs and GSM
systems. Matrix EL displays are also being
developed, especially in Cambridge.

Projection systems complement the range
of CRTs at large screen sizes. But CRT-based
rear-projection systems have never appealed
to the European public because the systems
are bulky, have very poor viewing angle, and
have limited resolution. With the advent of
LCD-based projection systems, this might
change. The resolution is much better than
for the CRT, and recently, the new Philips
short-arc lamp has had a major impact, per-
mitting more compact systems. The short arc
length (1.3 mm) results in compact designs,
with system efficiencies of up to 8 Im/W.
This is even better than for a CRT. Using a
120-W lamp, more than 800 Im can be pro-
jected on the screen.

All of this was explained at the special
meeting on projection systems organized by
the SID Mid-Europe Chapter and held on
March 19-20 in Ghent, Belgium. During the
factory excursion at BARCO, the leader in
professional projection systems, the company
gave an impressive demonstration of what
sheer power can do.

Yet, for home-theatre applications, the cur-
rently used screen gains of 5-10 are far too
high for comfortable family viewing. More
power will be needed to put out more lumens
in all directions. Since I am a physicist, this
makes me feel that the world is still okay.
After all, an increase in brightness requires
energy.

Two technologies compete with rear-pro-
jection systems: PALC and PDP. Plasma-
addressed liquid-crystal (PALC) technology is
a very good candidate, if daylight contrast and
a brightness equal to that of the CRT is
required. The display was invented by Tom
Buzak when he was at Tektronix. Philips,
Sony, and Sharp now have a joint develop-
ment group in Mizunami, Japan, for 42-in.
panels. For all parties involved, it is a unique
learning experience, and it clearly shows how
the strengths of European and Japanese com-
panies can complement each other.

Plasma-display panels (PDPs) are much
further along on the learning curve. They
have the longest track record as a promising
candidate to replace the CRT. It strikes me
that the ac-panel structure today is not very
different from that of about 20 years ago.
Even the MgO layer was already there, for
memory purposes. Only the driving system

was considered to be too difficult for TV

applications.
The parallel with the LCD is striking:
Japanese companies have continuously

| improved the display. PDP technology now

has evolved so far that brightness, contrast,
and lifetime are at the level required for
home-theatre applications. In Europe both
Thomson and Philips are active in this area.
Two bottlenecks remain: efficacy and cost.
Promising results have been achieved recently
by us, with an efficacy (for green) of 3.3
Im/W.

The costs of PDP and PALC today are such
that they can be afforded only by the happy
few. There is a strong determination world-

| wide to reduce the cost to the level of $3000

for the end user within the next 5 years. Then
the dream of large flat displays on the wall
will finally be fulfilled, creating a theatre at
home. But then again, isn’t that what we said
5 years ago?

Harm Tolner is Technology Strategy Man-
ager, Large Flat Displays, Philips Compo-
nents BV, Eindhoven, The Netherlands; tele-
phone +31-40-278-8359, fax +31-40-278-
3100; e-mail Harm.Tolner @nl.cis.philips.
com. B
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Fourth International
Conference on the Science
and Technology of
Display Phosphors

BEND, OREGON
SEPTEMBER 14-17, 1998

¢ An international conference on the future
prospects of phosphors for:
_—ELDs —FEDs
_—CRTs — Plasma Displavs
_—PL Devices — LC Backlights
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5th Annual Flat-Panel Display

Strategic and Technical Symposium

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

- FPD Strategy, Markets, and Technology

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

- Applications — Microdisplays, Backlighting

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

14 ©

SEPTEMBER ; 28 J 98
Fourth International |

Conference on the Science
and Technology of
Display Phosphors

BEND, OREGON
SEPTEMBER 14-17, 1998
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NOVEMBER

18th International Display
Research Conference
(Asia Display "98)

I
1

. i nference on the future -
B st ma— SEPsz%U—LbIgHrE,Amga Sixth Color Imaging
_—CRTs - Plasma Displays « An international confarence on display Conference: Color Science,

lights | 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

Systems & Applications

SCOTTSDALE, ARIZONA
NOVEMBER 17 - 20, 1998

« An international multidisciplinary forum
| fordial H

— Creation and capture of Color Images
- | e reproduction and

| interchange

| _—Co-sponsored with IS&T.

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

Since 1962, a professional worldwide interdisciplinary society

n E committed to the advancement of information display.
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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
R | 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

Circle no. 13

Westar's LCDcubet™ Drive Electronics
solves the integration challenges in developing AMLCD-based displays

v Accepts standard video inputs and drives avionics AMLCDs
v Reduce development tlme and cost with standard off~the—sheif SO|UthI"I

~ 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,
. Copyright ©1998, Westar Corporation  Trademarks are property of their respective owners.
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INFORMATION
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Asiana Offers Low Air Fares to
Asia Display

Asiana Airline, which has been designated as
the official airline for Asia Display "98, is
offering low rates to Seoul from North Amer-
ica and Europe. In addition to the typical 45%
discount available to general customers,
Asiana Airline is offering Asia Display atten-
dees a special 10% discount on either econ-
omy class or first class air fare if you arrive in
Seoul between September 19 to October 1,
1998, via Asiana Airline.

Reservations and tickets are available
through an Asiana Airline Ticketing Office or
any travel agency anywhere in the world.

Call the Asiana Ticketing Office in your area
or send e-mail to birdy @asiana.co.kr for the
special rates available from your departing
city. A simple form, which is included in the
Asia Display Advance Program and is also
available from the conference organizers,
must be filled out to obtain the special fare.

Sample rates (economy class):

NYC/SEL R/T $1365 $751 (45% discount)
$614 (55% discount for Asia Display)

LAX/SEL R/T $1045 $575 (45% discount)
$470 (55% discount for Asia Display)

SEA/SEL R/T $1045 $523 (50% discount)
$418 (60% discount for Asia Display)

If there are 10 or more attendees from your
area, please contact your local Asiana
Ticketing office to receive the cheapest
discounted group rate. Please send e-mail to
birdy @asiana.co.kr for more information.

Asia Display in Korea

Asia Display '98, the first Asia Display con-
ference to be held outside Japan, will be held
September 28 to October 1, 1998, at the Sher-
aton Walker-Hill Hotel in Seoul, Korea. Asia
Display "98 is a vertically integrated interna-
tional opportunity expected to draw over 1500
attendees from around the world. The event is
sponsored by the Korea Chapter of the Soci-
ety for Information Display and the Korean
Physical Society. SEMI Korea is managing
the exhibition.

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

Asia Display "98 will enable you to keep
abreast of the growing flat-panel-display
(FPD) technologies and industries in Korea.
The global FPD market will be US$15.2 bil-
lion in 1998 and it will grow to US$21.5 bil-
lion in the year 2000. A healthy portion of
this market increase will be due to the plans of
Korean and other Asian companies to make
multi-billion dollar investments in the infor-
mation-display industry within the next few
years.

Technical Program

Conference topics include Active Matrix
LCDs, Applications, Applied Vision/Human
Factors/3D Displays, CRTs, Display Manu-
facturing, Display Measurement, Display Sys-
tems, Plasma Display Panels, Electrolumines-
cent Displays, Field Emission Displays, Large
Area Displays, and Liquid Crystal Technol-
ogy.

Asia Display '98 also offers a series of
technical workshops given by experts in the
field of information displays. The workshops
will be held on Monday, September 28, 1998,
and will cover AMLCDs/LCs, FEDs, PDPs,
and Phosphors.

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

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

Workshop Sept. 28
Reception Sept. 28
Technical Conference Sept. 29 - Oct. 1
Vendor Exhibition Sept. 29 - Oct. 1
Exhibitors’ Reception Sept. 29
Banquet Sept. 30

Hotel and Travel Information

Visitors to Asia Display "98 will be able to
enjoy very nice hotels, meals, transportation,
and shopping because the value of the U.S.
dollar has increased more than 50% since last
year. The Sheraton Walker-Hill Hotel in
Seoul, Korea is the conference site (+82-2-
453-0121, fax +82-2-452-6867, e-mail:

hotel @pretty.walkerhill.co.kr,) It sits on
attractive wooded lakeside grounds outside
Seoul. There are several other hotels, such as
Lotte World Hotel, Han Kang Hotel, and

Olympic Parktel, near the conference site, and
there will be special discounted room rates for
the 18th IDRC.

Access to the hotel is easy. From Kimpo
International Airport, Korean Air Limousine
Buses leave for the Sheraton Walker-Hill
Hotel every 15 minutes. Free shuttle buses
between the Sheraton Walker-Hill Hotel and
the Kwangnaru subway station (Line 5) are
provided all through the year. Please e-mail
to idre@ns.dankook.ac.kr for more informa-
tion.

Tours and Activities

| One of Korea’s TFT-LCD manufacturers has

promised to open its TFT-LCD development
line to Asia Display attendees. The reserva-

tion for the industry tour will be made at the
registration desk during the conference.

The weather in Korea during early autumn
is mild, and the countryside is beautiful.
There will be several social and spouses’ pro-
grams, such as a city tour and shopping at
Itaewon and Namdaemoon. There are also
many activities prepared by Kim’s Travel Ser-
vices Co., Ltd., including tours to a traditional
ceramics-making villiage and a Korean Folk
Village, and night cruise on a Han River Plea-
sure-Boat, with Korean dishes and a tradional
Korean dance performed on board. The night
view along the Han River is memorable.

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

Information

For general information, contact S. Lim, Sec-
retary General, Dankook University; +82-2-
709-2979, fax +82-2-792-5857, e-mail:
idrc@ns.dankook.ac.kr.

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

For information on the Asia Display "98
Exhibition, contact H. C. Kim, SEMI Korea;
+82-2-551-3041, fax +82-2-551-3406, e-mail:
hkim @semi.org or semikorea @semi.org, Web
site: http://tftlcd. kyunghee.ac.kr/idrc98. B
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lat Panel Testing.

The $S220 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 SS220 Flat Panel Test System:

o Fully Automatic Off Axis Measurements

Spectrometer Based - Luminance & Chromaticity Measurements
Automatic Measurements to VESA, I1SO 13406 &

TCO 95 Standards

Complete Turnkey System

e Panel Drive Electronics

Measurements:

e Chromaticity vs. Viewing Angle
¢ Contrast vs. Viewing Angle

» Luminance & Color Uniformity I MICROVISION

Spectral Plots

. I‘_. H H .
* Contrast Ratio Plots 550 High St., Auburn, CA 95603 Amivasary Visit Qur Website at:
e Back Light Characterization Tel: (530) 888-8344 Fax: (530) 888-8349 www.microvsn.com
¢ Reflectance (BRDF) Email: sales@microvsn.com
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Applied Science Laboratories
175 Middlesex Tpk, Bedford, MA 01730
tel: 617-275-4000 fax: 617-275-3388
ASL@A-S-L.com

Easy to use =
Reliable £
Flexible

New. High Performance.
Small. Affordable.

Lightweight and portable, the new Video Instruments
Model 875 practically fits in the palm of your hand. Yet
the number of patterns and rates that can be down-
loaded from your P.C. to the unit is virtually unlimited.

Talk about versatile!
Call 1-800-962-8905
u I and we'll fax you the specs.
. 1. Uineo InstRumenrs
2155 Bellbrook Avenue * Xenia, OH 45385-4043
Phone: 937-376-4361 * Fax: 937-376-2802

, Line of sight
S\ from Eye Tracker
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Minolta's new CS-1000
Spectroradiometer. It turns in a
winning performance measuring

light and color...every time.
Now you can get CRT, LCD, lamp and LED testing right
on the first “take."
The C5-1000 offers the
perfect combination
of absolute accuracy,

short-term repeat-

ability and high speed
for dozens of applications

Performs solo or with a PC.
Lightweight and portable, the CS-1000 can measure

luminance, color and relative color temperature either

as a stand-alone unit or connected to a PC. It includes
user-friendly, flexible Windows™-based software that

lets you easily display,
calculate, print and store | .
measured results n _

The CS-1000 utilizes =

autosynchronization for greater accuracy while
sensor cooling improves the S/N ratio for precise
low-luminance measurement. Plus, its minimal

polarization error is ideal for measuring LCDs.

Minolta. The world leader in optical technology
brings you another star performer: the CS-1000
Spectroradiometer. For more information,

call toll free 1-888-ISD-COLOR today,

or check out our Website at www.minoltausa.com

VN
-
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INSTRUMENT SYSTEMS DIVISION

ISO 9001 CERTIFIED
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display continuum

continued from page 4

pretty routine. The fund would assign some-
one to do their “due diligence.” This was
always done so that the fund could show their
investors how careful and thorough they had
been and how well the investors’ money was
being managed. Senior Partner assured them
that he had every expectation that once this
process was complete, their proposal would
be approved and their venture funded, subject
of course to the successful negotiation of
equity positions and valuation of their com-
pany. He even described which other funds
he would solicit to join in the total investment
package.

Keith, Don, and Sarah were feeling on top
of the world. Only Ralph seemed a bit
uneasy. The previous weekend he had talked
to a neighbor who was a financial type and
who had told him that the venture funds had
some high expectations regarding the percent-
age of the company they would want and were
very unbending regarding how companies |
were valued. They had already heard that
anything less than 40% ownership by the lead
venture fund would not be accepted. How-
ever, the most disturbing concern was that the
management team would end up with no more
than 20% of the company, even during this
initial round of financing. Clearly, the
investors would control their company from
day one. Ralph wasn’t at all sure that he liked
a deal in which he had no more job security
than an employee in a typical corporation, and
in which the venture partners could dictate
how the company was going to be run, and by
whom. However, the others assured him that
they would be so important to the technology
and the new product development that they
would be viewed as indispensable.

In any case, they would always have their
stock. If the company was a success, they
would get their financial rewards no matter
what. Nevertheless, Ralph was still uncom-
fortable. He had done some reading on vari-
ous ways that stocks could be devalued and
diluted by those in control. He was beginning
to feel real nervous that their great idea was
going to end up making someone else rich.
Yet, he could not come up with a better solu-
tion. With some remaining reservations, he
decided to stay with the team.

For the due-diligence process, Senior Part-
ner appointed a young, very energetic, and
very recent MBA graduate. A few days later
they were introduced to Howard III. Howard
had been awarded his MBA degree from one

of the top East Coast business schools and
clearly intended to make a name for himself in
the high-tech business world. Thus, Howard’s
immediate goal in life was to show Senior
Partner just how capable he could be. By
golly, his due-diligence process would be the
best ever done by any junior partner. And
since Senior Partner had already indicated that
he was interested in funding this deal, there
was even more justification to do superb
work.

The business plan that Keith, Don, Ralph,
and Sarah had put together was really already
quite good. They had studied Rich and
Gumpert’s book on writing business plans
(highly recommended), and they had incorpo-
rated additional data and answered all the
questions put to them in their previous presen-
tations - except for the ones that were clearly
off the wall and didn’t deserve an answer.

But enthusiastic young Howard IIT saw this as
just a good starting point.

The first request from Howard was for
them to produce a spot-and-dot chart showing |
just how their new product would fit in with
existing technologies and other new technolo-
gies that might be under development by oth-
ers. Howard wanted them to produce a plot of
screen sizes and prices for the particular mar-
kets they would be addressing. Although they
had already covered all this in their business
plan, they did not want to seem uncoopera-
tive, and thus spent several days re-casting
their data into several spot-and-dot charts,
with the sizes of the spots/dots representing
market sizes for the various applications. Five
minutes after they had faxed these to Howard,
the phone rang and Howard expressed his
obvious enthusiasm with the quality of their
work. Since Howard seemed so pleased, they
certainly weren’t going to be the ones to tell
him that all this data had come straight out of
their business plan.

A few days later came yet another call from
Howard. He’d been thinking that they should
take a look at their technology’s benefits as
compared to other approaches. Would they
put together some “spider diagrams™ compar-
ing all display technologies? Howard went on
to give them a business-school-style lecture
on how one makes a spider diagram by look-
ing at six or more important criteria and
putting them on a radiating diagram so that
the best features are on the outer boundary of
the spider web.

The team decided that they had better start
dividing up what was now becoming a signifi-
cant effort. Ralph was the first to show a bit
of frustration with what seemed like useless
activity to him. Not only that, he was begin-
ning to worry that every time they provided
something, if it missed the mark or didn’t
meet Howard’s expectations, the whole effort
could come to an untimely end. Nevertheless,
he couldn’t come up with any polite way to
refuse these requests. Reluctantly they pro-
ceeded with their task.

The next request came after another few
days had passed. Since most of their products
were planned for sale to OEM customers,
could they get letters of endorsement from at
least four and preferably six of these cus-
tomers? Would the OEMs actually buy this
new computer-monitor projection display for
incorporation into their products? And in
what quantities, and on what time scale?

“You've got to be kidding!” was the team’s
unspoken response. Here they were develop-
ing a new product with proprietary features
that they didn’t want anyone to know about,
and they were supposed to get letters of
endorsement from customers to whom they
weren'’t yet prepared to describe their techno-
logical breakthrough.

For several hours they sat glumly around
the conference table assessing their options.
Ralph was ready to toss in the towel. Sarah
thought they should call Howard back and
explain how ridiculous his request really was.
However, Keith and Don had talked to a few
of their friends who had gotten venture money
and had been assured that this all was still
within the expected routine. In spite of their
reluctance, and the feeling that they were now
just playing a meaningless game, they were
coming to the conclusion that with all the
effort they had already put in they should
somehow try to comply with this - hopefully
final - request.

Sarah was the first to offer up the idea that
what they should do is to develop a very
generic specification, contact people who they
already knew, and impose on these friend-
ships by asking them to sign a non-committal
letter that Sarah would put in front of them.
She would even vary the wording from letter
to letter so that each one would appear to have
been created by the signer. Could they think
of four or five individuals in well-known
companies who would do that for them? It
was a stretch, but they finally came up with
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five names. One name was a bit doubtful, but
the remaining four sounded pretty good.

The letters were written, the phone calls
were made, and the agreements were cajoled.
More days went by. They had now been
working with Howard for nearly a month, and
it would be at least another week before this
last request would be satisfied. The lack of
income was really becoming painful for them.
They had expected that by now they would
already be funded. The strain on their fami-
lies was getting worse. Don told the others
that he would have to begin to look for a job if
something positive didn’t happen in the next
week or two at most.

While they were waiting for the endorse-
ment letters to be returned, Howard continued
to bombard them with requests for additional
explanations and data regarding their plan.

Then one morning, Keith mentioned that he
had had a call from a colleague that the ven-
ture fund was checking their personal refer-
ences. The others soon were getting similar
feedback from their friends and former busi-
ness associates. Well, finally it appeared that
they were nearing the end of the due-diligence
process.

A few more weeks dragged by. At long
last, Howard called to say that Senior Partner
would be in town on Wednesday and was
ready to meet with them. In fact, he would
like to schedule the meeting over dinner at a
prestigious and very expensive restaurant.

Well, while it wasn’t yet a fait accompli,
they were finally going to have the chance to
negotiate the deal. After all the work and the
weeks of waiting, they had to keep reassuring
themselves that they would try not to give in
too easily. But they knew that by now they
were ready to take almost any offer. They just
wanted to get their company started and show
the world their great new product. Also, by
now, they realized that their skills were much
better suited to building the business than they
were to raising money.

The few days until Wednesday evening
seemed like an eternity. They were clearly
nervous as they were shown to the corner
table. Howard was already there waiting for
them. A few minutes later Senior Partner
made his entrance and greeted them with
warmth and enthusiasm. Howard was beam-
ing like a proud parent. They ordered a round
of drinks and made the usual pleasantries
about airplane travel, rush-hour traffic, and
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the latest stock-market activities.

Then it happened. Senior Partner’s voice
took on a more formal tone, “I met earlier this
afternoon with one of the other venture funds
you had talked to some time ago. Fredisa
good friend of mine. He said he had briefly
looked at your deal and decided that he didn’t
really like it. Irespect Fred a lot. I know
we’ve put you through a lot of effort, but I've
decided that we’re going to pass as well. You
have a good plan and all the due diligence
came up great, but I'm just not sure about this
deal in light of Fred’s comments. Oh, by the
way, Howard, I meant to tell you earlier, but it
slipped my mind.” Howard suddenly took on
the look of a deer staring into the headlights
of an oncoming Mack truck.

Keith, Don, Ralph, and Sarah just sat there.
What could they say? What was there to say?
Just then the waiter brought their expensive
appetizers. But how does one eat with a dry
mouth and a churning stomach? Keith felt
that any second he just might throw up.
Senior Partner didn’t seem much concerned.
“Well, look, let’s not let any of this spoil a
great meal. After my busy day, I'm ready to
relax with a good dinner and a few drinks.
Hey, the least I can do is buy you all a nice
dinner.”

What to do? Walk out? Cause a confronta-
tion? Get sick? All seemed like great
options. However, Ralph was the first to
recover his composure with something at least
borderline constructive. “Well, we’re clearly
disappointed that you have come to this con-
clusion, and we really think that you are miss-
ing a great opportunity by not funding us, but
given that you have already made up your
mind, perhaps we could spend the rest of our
evening learning more about the venture busi-
ness and the kind of deals that are attractive to
the venture community.”

And having survived the “train wreck,”
what a useful evening it turned out to be. The
emotional shock actually made the learning
experience more memorable.

The first thing they learned, which they had
already begun to suspect, was that the venture
funds are good for certain kinds of deals and
not others. And perhaps theirs was one of
those that was in the “other” category.

Senior Partner told them, “Venture funds
must have deals that will create companies
that can be taken public or sold in three to five
years. They must grow quickly and be large

enough to merit the attention of the partners.
They must have lots of ‘sizzle.

“The venture companies are great at provid-
ing additional management talent and large
amounts of funding in the $10-50 million
range or even larger when needed to create
rapid business growth. They are not effective
with smaller and more modestly positioned
businesses, especially if they have a founding
team that already has start-up experience.”

According to Senior Partner, the problem
he was having with this deal was that they
were only proposing to have a $50 million
company in 5 years, and they had such a
tightly knit team that the venture companies
would have a difficult time giving them guid-
ance or bringing in additional talent. Keith
was really frustrated by this last comment.
“But if you agree that we already have the
right skill set, then isn’t that exactly what will
create the greatest opportunity for business
success?”

“Well, yes,” agreed Senior Partner. “It just
may not allow us the flexibility in coming up
with an cffective cxit strategy. You're inter-
ested in building a great display company.
Our interest is in making money - as much as
possible and as quickly as possible.”

“But, isn’t a $50 million company that has
several hundred employees and makes a good
profit a great success?” argued Don.

“Well, of course it is. It’s just not the kind
of business we can fund,” responded Senior
Partner. “We need something with a much
bigger upside potential, and for that we are
willing to take greater risks.”

And so it came to pass that not long after
this fateful dinner, Don made contact with a
private investor who was looking for exactly
the modest-sized opportunity that this team
represented. They were able to negotiate a
deal which allowed them to keep control of
their company. Sure, it would take a bit
longer to grow to the size that the venture
funds expected, but they would have fun
doing it and they would be able to decide
when and under what conditions to take on the
growth investment they knew that eventually
their success would drive them into accepting.
But by then, it would still be their business
and their choice to make.

Most important, they had learned that the
greatest asset to any new business is not the
technology but the people. They were a
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and we are working to make this process eas-
ier. We have a secure server, so you can use
your credit card without fear that your number
will be accessed by a cyber-pirate.

On the Web site, you will also find a list of
SID committees. They do the real work of the
Society. The Long Range Planning Commit-
tee, chaired by Jean-Noel Perbet, addresses
the Society’s long-term strategy for growth
and service to members. The Chapter Forma-
tion and Membership committees, chaired
respectively by Heiju Uchiike and John
Parker, help members form new chapters and
then address their individual membership
needs. The Academic Committee, chaired by
Chris Summers, looks at ways to increase uni-
versity involvement in SID activities and pro-
vides support to students for travel to our
major conferences.

The Communications Committee, chaired
by John Rupp, who is working closely with
our Webmaster, Howard Funk, will now focus
on the Internet as an increasingly important
means of communication. Finally, the Honors
and Awards Committee, chaired by Andy
Lakatos, chooses the recipients of the Soci-
ety’s major awards each year. Many of you
may not realize that any member of SID may
nominate a candidate for an award and that
you can do this directly on the Web site.

These key committees have members from
each region to ensure that they address the dif-
fering needs of members from all parts of the
world. Soon you will find the names of all the
committee members with their e-mail and
other contact information on the Web site.
Please help to improve the effectiveness of
these committees by making contact with
them, telling them about your needs, and giv-
ing them your views about the future of the
Society.

Since Information Display is read by many
people who are not SID members, I would
like to encourage those of you who are not yet
members to join SID and take advantage of all
our services. We are a worldwide resource
for everybody who is involved in display

technology, from research and development to |

manufacturing, marketing, integration, and
display-containing products.

I will provide periodic updates on progress
in future editions of ID. Remember, you can
help us to develop SID in the way you want.

Anthony C. Lowe is the new President of SID,
as well as a member of the IBM Academy of

Technology and Manager of Advanced Dis-
play Technology, IBM Personal Systems
Group, Greenock, Scotland; +44 (0)1475-
893-938, fax +44 (0)1475-895277, e-mail:
tonylowe @uk.ibm.com. B
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strong team and they had demonstrated their
compatibility and common vision in bad times

| as well as good. They knew that they could

count on each other and overcome whatever

| obstacles might come their way.

And that, perhaps, may be the topic for a

future column.
In the meantime, if you would like to share

any of your business-related experiences, you
may send me an e-mail at silzars @ibm.net, or
a fax at 425/557-8983, or call me at 425/557-
8850. And believe it or not, some of you still
send me really interesting stuff by mail. That
can be accomplished by way of 22513 S.E.
47th Place, Issaquah, WA 98029. H

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.

KLEIN CM7AG

Convergence Error Gauge

Instruments
Corporation

EKLEI

Superior clarity, right in the
palm of your hand.

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
degree of error, placing supe-
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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Acer Display Technologies
Ad-Vance Magnetics, Inc.
Advance Reproductions Corp.
Arconium

autronic - Melchers GmbH
Brewer Science, Inc.

Brimar Ltd.

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

Display Laboratories
DisplaySearch

Displaytech, Inc.

Dolch Computer Systems
DNP Denmark

Earth Computer Technologies
Electronic Designs, Inc.
Electro-Plasma, Inc.
Electronic Designs, Inc.
Emco Electronics Ltd.
Endicott Research Group, Inc.
ERSO/ITRI

FED Corp.

F-P Electronics

Futaba Corp.

Hewlett-Packard Co.

Ilitachi, Ltd.

Imaging & Sensing Technology
Incom, Inc.

Infodex, Inc.

Instrument Systems

Interface Products, Inc.
Interstate Electronics Corp.

ISE Electronics Corp.

Kent Display Systems

Lexel Imaging Systems, Inc.
LinFinity Microelectronics, Inc.
Micron Display Technology, Inc.
Mitsubishi Electric Corp.
Mitsubishi Electronics America
Motorola FPD Division

NEC Corp., Japan

Nippon Seiki Co., Ltd.
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sustaining members

OIS Optical Imaging Systems, Inc.

OKI Electric Industry Co., Ltd.

Optical Coating Lab., Inc.

Optrex America, Inc.

Phosphor Technology Ltd.

Photo Research

Pilkington Micronics Ltd.

Pix Electronics, Inc,

Planar Standish, Inc.

Planar Systems, Inc.

Plasmaco, Inc.

Polar Vision, Inc.

Polytronix, Inc.

Q.C. Optics, Inc.

Quantum Data Inc.

RF Power Products

ROLIC Liquid Crystals R&D Co.

Sarnoff Corp.

Semiconductor Systems, Inc.

Sharp Corp. - Japan

Sony Corp./Corporate Research
Labs

Stanford Resources, Inc.

Supertex, Inc.

Syntronic Instruments, Inc.

TDK Corp.

TEAM Systems

Techneglas, Inc.

Teledyne Electronic Technologies

Thomas Electronics, Inc.

Three-Five Systems, Inc.

Toshiba America

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.

Westar Corp.

WINTEK Corp.

XCITEK, Inc.
XMR, Inc.
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Get Active

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

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

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

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

As a designer and manufacturer of custom displays and display
systems for the world’s premier electronic OEMs, Three-Five
Systems is known for its innovative solutions to tough display
challenges. To learn more ahout how Three-Five Systems’ custom
display solutions can revolutionize your products and your
husiness, please contact us.

@THREE—FIVE SYSTEMS, INC.™

| i)é’f:{pi{@z

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

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

xcellence

Three-Five Systems, Inc.
www.threefive.com email: Display@threefive.com
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we've covered every angle.

Photo Research is proud to introduce the PR-9000, the
fotal solution for Display Inspection.

e Electro-Optical performance of Flat Panel Displays
(FPDs or CRTs)

s Luminance, Contrast, Ambient Contrast,
Chromaticity, and Viewing Angle Performance

= Programmable Automated Test Sequences

= Industry-Standard Photometers and
Spectroradiometers

 Open software and hardware architecture

The Photo Research PR-9000 is a completely auto-
mated Flat Panel Display (FPD) Inspection System that
offers a fast and reliable solution for FPD manufacturers
and their customers to solve brightness and colar
quality problems.

The PR-9000 completely characterizes an FPD over its
entire viewing envelope by performing accurate mea-
surements of luminance, contract and chromaticity.

The standard PR-9000 features a goniometer that uses
an optical “hreadboard” design. This ensures maximum
flexibility in setting up the PR-9000 for almost any
display with minimal effort.

The display under test (DUT) can also be custom

designed to meet the needs of low volume quality
contral or high volume 100% manufacturing inspec-
tion. The standard fixturing will accommodate a wide
variety of FPD and CRT monitors. This feature makes it
attractive for R&D and production environments where
repeatable and reliable results are a necessity.

The PR-9000 also features industry-standard instru-
ments to capture and analyze the characteristics of your
displays as required by today’s demanding ergonomic
standards.

The system Software is designed with the concept of an
open architecture in mind. Using Labview® as the
elements to drive the motion, instruments and DUTs
permits us to accommodate most applications and
requirements with minimal effort.

Photo Research has brought to light its 55 year knowl-
edge and reputation to solve your development and
manufacturing problems.

Contact us today for more details.

PHOTO RESEARCH.nc.
9330 DeSoto Ave., Chatsworth, CA 91311-4296
Phone: 818-341-5151 m FAX: 818-341-7070
http://www.photoresearch.com

e-mail: sales@photoresearch.com
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