














































































































flat-panel television

Question: Is Mitsubishi interested primar-
ily in manufacturing for its own end-user
products or in producing modules for OEMs
as Fujitsu does?

Murata: We are focusing on our own-
brand business first. Mitsubishi’s position in
TV in the U.S. is very good, and we think our
own-brand PDP TV will fit in well. Korean
makers have proposed technical cooperation,
but we’re not agreeing to do that yet.

Question: Since Mitsubishi will be
approaching the large-screen TV market with
both CRT projection TVs and PDP direct-
view TVs, how do you see the market divid-
ing between them? Perhaps by size in the
46-52-in. range?

Murata: Viewing angle is limited, and
there are issues with depth, weight, and phos-
phors with projection TV. PDP is much better
in those areas. We don’t know how it will
break down yet.

Yoshikawa: These two technologies will
conflict to a certain extent.

Question: So you don’t see plasma wiping
out projection TV?

Yoshikawa: 1hope so.

A Brief Conversation in Nagoya
Atypically for a Japanese city, Nagoya has
broad streets that run in straight lines and
meet at right angles. This is a result of Amer-
ican firebombing in World War II that virtu-
ally destroyed the old city and required it to
be rebuilt from scratch. With great delicacy,
this tragic period of the city’s history is men-
tioned only fleetingly and indirectly in tourist
literature prepared by the local tourism
authority. Nagoya is now a vibrant and mod-
ern commercial center.

Sato and I travelled by train to Nagoya
from Kyoto to attend the Fourth International
Display Workshops (IDW). On the afternoon
of the following day, I found myself in a cof-
fee-break conversation with Tutae Shinoda,
the designer of Fujitsu’s original color PDP,
and Roger Stewart of Sarnoff Corp.

November 19, 1997

IDW in Nagoya

Conversation with Tutae Shinoda,
Research Fellow, Peripheral Systems
Laboratories, Fujitsu Laboratories, Ltd.,
Akashi, Japan.

(Note: In the late summer of 1998, Fujitsu
was widely reported to be manufacturing
about 7000 color PDPs per month, far more
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Jor integration into monitors bearing the

than any other manufacturer. Many of these
panels were being shipped to OEMs such as
QFTV, Clarity Visual Systems, and CTX Opto

OEMSs’ logos.)

Question: Do you think that PDPs will be
the dominant large-screen display? Do you
feel that plasma-addressed liquid crystal
(PALC) will offer serious competition?

Shinoda: The hardest part of making a
PDP is the barrier ribs. PALC must do much
the same and then add an LCD. Thear thatit’s
difficult and slow to fill an LCD that large, so
I don’t see how PALC can compete on price |
and viewing angle.

The image quality of PDP is much better
than CRT rear projection and somewhat better
than LCD rear projection because mirrors,
lenses, and the cover plate degrade the image.

Question: What about PDP’s motion arti-
facts? |

Shinoda: PDP motion artifacts are mostly |
solved. The only real problem vs. rear-projec- |
tion TV is luminous efficiency. A 7-in. CRT
puts out 130 ANSI lumens. The new 1.CD
projectors are putting out about 1000 Im so
they can widen viewing angle and decrease
screen gain relative to CRT projectors. CRT
projectors will go away in 2-4 years. M
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DECEMBER
Fifth Annual International
Display Workshops
(IDW "98)

KOBE, JAPAN

+ Information Display Workshops
+ Invited experts will present talks at work-
shops on:
— Emissive Displays
— Non-Emissive Displays
—Plasma and EL Displays

* Sponsored by SID/Asia Region. Japan
Chapter. IEKE. ITE

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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SID '99

Symposium, Seminar,
and Exhibition
San Jose, California
San Jose Convention Center
May 16-21, 1999

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.




ce more.” and the NEC Technologies icon ai

With praise like this; you'd be glowing too.
Introducing the PlasmaSync 4200W.

Boardroom visitors, airport travelers, industry experts—there’s no telling who the new PlasmaSync™ 4200W will impress

next. Thanks to our unique Capsulated Color Filter™ technology, the 42-inch, 16:9 screen produces vibrant, realistic
colors, fine detail and excellent contrast. The PlasmaSync 4200W gives you the flexibility you need, too—it's equally at home with computer,
conventional video and HD video sources. Finally, we've fit all this performance in a cabinet that's just 3.5-inches deep—40% thinner than its
main competitor. Call today to demo the PlasmaSync 4200W, or its equally impressive sibling, the 33-inch PlasmaSync 3300. Because while the
PlasmaSync 4200W may look good in print, you haven't seen anything until you've experienced it in living color.

NEC NG

Take the Demo Showdown. For a free product demonstration, call (800) 443-0967. NECTechnologies

To learn more, visit www.nectech.com. Or call (800) NEC-INFO. Expect more. Experience more.
Circle no. 20




(@] Ts105(5 Micronic Quality for Your Displays!

The outstanding display quality of Contact Micronic in the US at:
tel (603) 635-9636, fax (603) 635-7211

Micronic photomask laser writers

i has made us market leaders. We

e-mail: info@micronic.se
web site: www.micronic.se

know how to combine high preci-

sion and large area.

Micronic Laser Systems AB |

P.O. Box 3141, S-183 03 Taby, Sweden
Tel: +46 8 638 52 00
Fax: +46 8 638 52 90

Applications:

s TEl

e Colors Filters

® Shadow masks
* PDP

¢ Passive Displays

In Japan contact

Hakuto Co., Ltd.
Tel +81 3 3225 8910
Fax +81 3 3225 9012

| Stage sizes:
¢ 1700x1100 mm
MEC

e 1100x1100 mm MICRONIC Tel: +82 2 552 1838

® 800x800 mm LASER SYSTEMS Fax: +82 2 552 1840

Circle no. 21

INNOVATION IN EQUIPMENT DESIGN

KURDEX/THIN FILM EdUIPMENT DIVISION lncrease EM IIRFI
- -
TOTAL THINFILM SOLUTION : PVD, EVAP, PECVD, RIE, STRIP Protectlon WIth
FOR PRECISION FLAT PANEL DISPLAY PRODUCTION D u R A L A N I ITM

High Performance Windows,

Lenses and Filters
Laminated Within the Filter

i | Various Conductors Available |

Abrasion Resistant Surface |

Anti-Glare Finishes

Various Transparent Colors

Contrast Enhancement

i Contacl
¢ Kurdex Corporation
343 Gibraltar Dr.
Sunnyvale, CA 94089, USA

Tel (408) 734-8181, Fax (408) 734-5151

Substrate size: Up to 600 x 750 mm or Batch Of Small Substrates.

Sputter: Metals, Semiconductors, Insulators, Reactive, Non-reac-
tive, (In-line, Box Coater)

Evaporation: Metals, Semiconductors, Insulators, CdSe (for EL,

FED & TFT)

Plasma Enhanced CVD: SiN,, SiO,, a-Si, n+a-Si, H-a-Si

Reactive lon Etcher: Ta, SiO;,, ITO, a-Si, SiNx, n+a-Si, Polyimide etc.

Strip: Photo Resist

*Excellent uniformity * high temperature precise heating * EABT IO AN D B PN s

cassette to cassette automatic substrate loading or CSTS (cassette- e i .

less substrate transfer system) option * fully automatic process For additional information call 609/825-8900,
controller * ease of maintenance * high uptime* low particle* high FAX: 609/825-8969, or visit our Web site at:
yield * modularity * excellent reliability * small foot print * bulk head www.silver-cloud.com

clean room mounting
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Plan Now to Attend!
Display Works™ 99

The Only Display Event
Focused on the Business
and Technology of Display

Manufacturing

For full agendas,
discounts on programs
and events, and FREE
admission to the
exposition, visit
www.displayworks.org.
Register by January 12
and save $$!

Discover State-Of-The-Art Developments in
Display Manufacturing at Display Works 99

Dispiay Works 99 is a one-of-a-kind
opportunity developed to expand your
technical and business expertise. Display
Works 99 features:

® World-class exposition

m Manufacturing Technology Conference—
The Technology of Display Manufacturing
Technical sessions include:

* Lithography

* Thin Films

» Manufacturing Yield

* Drivers & Interconnects

* CRT Manufacturing

* Substrates

* FPD Impact

* Environmentally-Conscious
Manufacturing

Business Conference—Display Applications

for the New Millennium
Keynote speakers include:

* John Vrolek, Senior V.P, Silicon Graphics

* John Medica, V.P, Dell Computer

* Julie Chen, V.P, Primeview International

m FPD Standards Meetings

m Educational Seminars
m SID Evening Panel Discussion
m Rugged Display Roundtable

m VESA MicroDisplay Special Interest
Group

m Material Handling Workshop

m FPD Technology & Market for Investors
Seminar

m Environmental, Health & Safety
Interest Group Meeting

m CIM Software & Automation Course

m FPD Industry Dinner

To exhibit, call Brian Santor at SEMI,
650.940.7992 or, e-mail your request

to bsantor@semi.org. To attend Display
Works 99, visit www.displayworks.org.

S E M |

Semiconductor ol
Equipment and i D
Materials .

International U5, Display Consortlum SQCIETY FOR INFORMATIGN DISFL




For Information on

IDW '98
December 7-9, 1998
Kobe, Japan

® |nformation Disploy Workshops
o [nvited experts \'nlfpresenl falks
af workshops on:
- Emissive Displays
- Non-Emissive Displays
- Plosma and EL Displays
» Sponsored by SID/Asia
Region, Japan Chapter, IEICEJ, ITEJ

SID e

: 408977-1013
EMAIL: office@sid.org

Display Works '99

{ February 24,1999

San Jose, California

o An infernational conference addressin 1?0" |

aspects of Display Manufocturing indlu

- Fat Panel and CRT Manufacturing

. D\spluly Module and Subsystem
Manutacturing

- Display Ruggedization

- D;splug Materials

- Manufacturing Equipment

- Cost Reduction and Yield Improvement

- Industry Forecasts

- Investor Presentations

- International Standards

FAX: 408-977-1531
WorldWideWeb: http://www.sid.org
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SID 99

International Symposium,
Seminar and Exhibifion
May 16-21, 1999

San Jose, California

San Jose Convention Center

e 5D ? ANNUAL EVENT, featuring:
- Technical Sessions, Poster Session
- Author Interviews, Evening Panels
- Short Courses, Application Seminars
- Technicol Seminars, Application Sessions
- Product and Technology Exhibits
- Display Technology Showcase

[t

JLE=

Euro Display
September 6-9, 1999
Berlin, Germany

® An internafional conference on display
reseqrch and development aspects of:
- Display Fundamentals, Display Devices
- Hord Copy & Storage, Input Systems
- Integrated Devices and Device
Ap ?itullnns
: Mu?hmedm Systems
- Image and Signal Processing
- Color Perception, Human Factrs
- Product and Technology Exibit

San Diego, California

« 5th annual infernational conference on
display phosphors

Color Imaging Conference
November 16-19, 1999
Scottsdale, Arizona

© An international mulfi-disciplinary
forum for dialogue on:
- (reation and capture of color images
- (olor image reproduction and
inferchange
- Color image displa
» (o-sponsored wﬁEu !&r

SID OIS&T

Since 1962, a professional worldwide interdisciplinary SID

society commitied fo the advancement of information display.




display continuum

continued from page 4

Sunday drive or for a shortcut to the hardware For those living a few more miles away, all | ping opportunities as a nice and as yet unob-
store are now high-traffic routes that the new is still serene and the change is hardly appar- trusive benefit.

EZConirat by ELDIM

created shopping malls. constructed and now more convenient shop- the changes are also less immediately notice-
additional value, with the accompanying
¢ “MITED BUDGET ? | the eager attention of millionaires. And now
7. - land demands it.
mails and returning phone calls seldom has ’
on me or my car, it did end up giving me \
of my frequent travels, asked where I was
technology change has gradually taken place
Th i n k Abo ut EZ L | T E fro m : times, it took several tries to communicate at
all. Now, I can only tell (most of the time)

f residents use to get to work and to their newly | ent. In fact, these folks may see the newly For those on the older and more urban side,
{ able. Their little space on this planet was
' already nicely defined, although now their !
parcels seem to have acquired considerable
o ELECTRO-OPTICAL MEASUREMENTS OF DISPLAY additional
increases in property taxes. What was once
TO (ARRY OUT ? perhaps an area of modest lakefront summer
cottages has now become property worthy of
with each change of ownership, there is exten-
sive upgrading or at least incremental
improvement. The increasing value of the
After my adrenaline-producing encounter
with the dump trucks, the rest of my day
seemed peaceful by comparison. Sending e- [
the “instant thrill” of staring into the head-
lights of an oncoming truck. And although
that truck didn’t leave a physical impression
something to think about. ‘
During one of my phone calls to the East [
Coast, the person on the other end, knowing i
|
calling from. He said that he couldn’t tell
from the quality of the sound if it was long
distance or local. How about that? A major
and we’ve hardly noticed. It wasn’t too many
years ago that we could tell immediately if the
call sounded local or long distance. Some-
= when calling to some of the countries in East- 1
EZC 0 ntra St F a m I Iy ern Europe or occasionally some parts of the
Far East. }
> Realizes a +/- 60° Incident angle, 0-360° azimuth angle luminance measurement in

Out of curiosity, I looked up the data. Fiber

optics now carries over 90% of transcontinen- ‘
IBSS ﬂ!ﬂ,r", 5 ! o . tal calls in the U.S., as compared to only 10%
> Compuilbllm_; with main d.lspluy characteristics measurement standards (IS0, VESA. ...). £ decia g0, et it was tot thachiovera
> Ask for detailed specifications, hardware and software options for completely automated decade ago that everyone was talking and
systems | writing about the improvements that fiber
& optics was “someday soon” going to bring to
.’0’. b= telephone communications. However, there
. P o P\ " .0 2 were also plenty of discussions about fiber
ELECTRONICS FOR DISPLAYS AND IMAGING DEVICES 7 =z connectors not being compatible with the
| TS e 4w TGO SR L B g harsh and dirty field environment of under-
f rue d'Epron - France = ry ; ; 2
: . = ground utilities and installation by unskilled
' Phon : + 33 2 31 94 76 00 - Fax-: 433 7 31.94.09-50 ELD ’M - workers not being possible. How could we
EMail : eldim@eldim.fr — Internet address : http://www.eldim.fr © expect these workers to use clean-room tech-

Circle no. 24 niques while working in muddy trenches?
The cost and difficulty of handling the aptical |
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fibers themselves were also major issues. But
the benefits that were predicted in sound qual-
ity and bandwidth were also rather impres-
sive. So, quietly and almost imperceptibly,
the problems were solved and the work went
on. Costs came down. The manufacturers
worked with the installers and came up with
interconnect technologies compatible with
outdoor environments. Costs came down
some more. The fiber manufacturers figured
out how to make cable compatible with the
underground installation rigors and rough
handling. Reliability and installation ease
improved. The incremental improvements
and cumulative experience all added up to
create the new telephone network that we
have today. There was that initial “wave of
change,” followed by a decade of continu-
ously improving implementation and the
development of manufacturing technology.

If this model of a change wave, followed
by a period of continuous improvement, rep-
resents the fundamental process of technology
insertion into society, then there is much that
we can learn about how any new technology
gets to market and who eventually creates the
successful businesses exploiting it. This
model would suggest that the eventual bene-
fits accrue to those who are best attuned to
developing cost-effective manufacturing
techniques and who understand and imple-
ment the processes of continuous improve-
ment instead of to those who stake their
future success on making the early technol-
ogy demonstrations.

Let’s look at a few other examples.

+ Good-quality VCRs are currently selling
for just under $100. These are machines
with full capability, including a remote
control. It wasn’t all that many years ago
that the concept of a consumer VCR was
thought to be virtually impossible. The
precision required to fabricate the read
and write heads and the tape transport
mechanism were thought to be only pos-
sible in professional-grade machines
costing in the vicinity of $100,000. The
first consumer machines were, however,
in the $1000 range. Gradually, and again
almost imperceptibly, the costs came
down while quality improved.

« Ink-jet printers, in the beginning, were of
just barely adequate print quality for
writing business letters and could only do
monochrome. And the best color print-
ers or copiers, using even the most

several dollars for each copy produced.
Today’s ink jets are approaching photo-
graphic quality in full color and are sell-
ing for well under $500. However, this

sophisticated technology of the day,
could do no better than a few colors with
a “baked-on” look at a cost of many
thousands of dollars for the printer and

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

“WE BRING QUALITY TO LIGHT”

)\k INSTRUMENT

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
* Tel; 49/89454943-0 » Fax: 49/89454943-11 » E-mail: info@instrumentsystems.de

Circle no. 25

Information Display 11/98 43




display continuum

didn’t happen without years of sustained
effort. Industry leader Hewlett-Packard,
for example, has spent over 15 years in
ink development and currently employs
about 100 chemists to continue the

improvements and drive manufacturing
costs down even further.

Where are desktop- and laptop-computer
prices going? Down. Performance lev-
els are maturing and the day of the $200

Unigraf VTG-1300

High-performance Video Test Generator on a board

300MHz

Video Test Generator

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

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 YTG-1300
an ideal choice for ATE systems. It is full of features like DDC1/DDC2, fost bitmap
patterns, 255 simultaneous colours and a powerful software support for both DOS
and Windows including drivers for Windows 95 & NT 4.0.

/fﬁ UNIGRAF

150 o} CERT A'TED FIRM

UNIGRAF Oy, Ruukintie 18
FIN-02320 Espoo

Finland

Tel. +358 9 802 7641

Fax + 358 9 BO2 6699
http://www.unigraf.fi
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computer (including display) that runs at
200 MHz is less than five years away.
There won’t be a need for too many
GHz+ CPUs but there sure will be a lot
of inexpensive 200-400-MHz ones.

In our own corner of the world, the display
business is also driven by these same funda-
mental economic forces. Everyone would like
that full-color sunlight-readable display for
less than $10 per diagonal inch, or less than
$20 each for full-color mini-displays. In our
business, too, any new technology introduction
is like the wave of change, followed by the
decades-long process of driving down manu-
facturing costs and achieving market recogni-
tion. The original technology innovation is
only the entry ticket. The business growth and
profitability comes from the ability to meet
consumers’ seemingly unrealistic expectations
for ever-lower-priced products. In the display
business, the CRT, with its one hundred years
of development history, is continuing to set the
price targets. The other technologies must pre-
sent unique performance advantages and come
close - or perhaps even do better - in manu-
facturing cost in order to succeed.

LCD technology has evolved as the
strongest challenger to the CRT. LCDs
achieved this competitive viability only
because of the introduction and subsequent
popularity of laptop computers. The laptop
computer allowed LCD technology to enter a
volume market, even though in the beginning
it was a display with marginal performance.
However, LCDs facilitated the presentation of
images that were good enough for the com-
mercialization of the laptop computer to be
attempted. For all the inadequacies, there was
no other way to do it. Not having any alterna-
tives gave LC technology a way to get cost-

| effective volume manufacturing established.

A similar but not quite as favorable situa-
tion exists today for plasma panels. They are
the only large hang-on-the-wall displays.
Rear projectors are somewhat viable competi-
tors, but up to now haven’t had the brightness
or image quality, and they are considerably
bulkier. How much more will consumers be
willing to pay for plasma’s thinness and better
image quality compared to rear or front pro-
jectors, which have recently begun to show
significant improvements?

With this as our experience base, can we
look ahead and assess the potential success of
new or still-to-be-invented display technolo-
gies? What about the oft-heard concept of




“leapfrog” technologies? Without abusing
our land-development analogy too terribly, it
seems to me that the leapfrog concept would
have a parallel to the land speculators who
buy up large chunks of remote country prop-
erty and promise to build vibrant new cities
miles from anywhere. It may sound great in
the sales brochures, but without the ability to
rely on an existing support base and to allow
the continuous improvements to happen in
support of the new developments, financial
failure is the typical outcome.

I would conclude that there are three funda-
mentals that must guide any new display busi-
ness. First, if the business is based on a new
technology, then we must be clear about
what unique problem this new approach is
going to solve that can’t be solved with any
of the existing display technologies. Second,
how much more are customers going to be
asked to pay for this promised improvement,
and are they likely to be willing to do that?
Finally, does the technology have the future
potential for continuing manufacturing
improvements and cost reductions to meet
customers’ never-exceeded expectations for
lower-cost and higher-performance displays?

New display technologies are what many of
us spend our careers developing. I'm sure that
I have about as much fun doing this as any of
the rest of you. However, every new display
technology can’t and shouldn’t be converted
into a sustainable business. Variety is good in
displays, but a high price is seldom one of the
desirable parameters. Some years ago, a col-
league and I were grousing about a competitor
who we thought was over-promoting a tech-
nology. After considerable wasted energy, my
colleague finally came up with the “ultimate”
curse that we could wish on our competitor,
which then of course made us both feel much
better: “May they get a really big order for the
product they are promoting.” We knew that
since they hadn’t paid much attention to manu-
facturing that would surely drive them into
financial ruin. As it turned out, we didn’t have
to wait for that to happen. They managed to
run out of Other People’s Money (OPM)
before that volume order ever materialized.

Should you wish to share any of your new-
technology product development or manufac-
turing experiences with me, you may do so by
e-mail at silzars@ibm.net, by fax at 425/557-
8983, by telephone at 425/557-8850, or by the
well-established post office at 22513 S.E. 47th
Place, Issaquah, WA 98029. B
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AISpLayipOIeIE produtIsuvheres peiforaninoe
peler SaUaye ConUIiiony I ik i

Circle no. 27
KLEI Instruments KLEIN CM7AG
| Corporation Convergence Error Gauge

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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Westar's LCDcubet™ Drive Electronics

solves the integration challenges in developing AMLCD-based displays

T e

S

Video Digitization

/ Accepts standard video inputs and drives avionics AMLCDs
/ Reduce development time and cost with standard off-the-shelf solution
./ Shrmk ovemli d;splay ouﬂme dimensmns wﬁh the smallest possnbie form factor: PC/1 04

R O F

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

ight ©1998, Westar Corporation  Trademarks are property of their respective owners.
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For equipment specifications
and additional information,
please contact PV Sales

at 781-275-6000

Spire Corporation offers large-area vacuum lamination
equipment for high throughput processing of:

M LCD/AMLCD flat panel displays
M Touch screen panels
M Optical filters and polarizers

Spire laminators, widely

used in the production of

photovoltaic modules, apply

uniform temperature and

pressure over areas up to 4 m’. 5pi|-e Corporation

™ One Patriots Park
SPI-LAMINATOR Bedford, MA 01730-2396/USA

Models 240, 350, 460, & 660: [agratis

B 1 m’to4 m’ process area FAX 781-275-7470

M 2.5 cm max. stack thickness EMAIL pvsales@spirecorp.com
M Built-in vacuum system

M Conveyor load/unload option

B Clean room compatible

M Custom engineering available

Programmable Processing:
B Temperature, 180°C (max.)

M Pressure, 1 atm (max.)
B Chamber Vacuum, 1 mm Hg s I re
W Automatic or Manual Cycles
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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. a
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_digitalviewlcom
Hong Kong: Tel: 2861 3615, Fax: 2520 2987 Email: sales@digitalview.com

SID °99

tadel 8754 _____ B San Jose, California
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v gives you
the picture!

San Jose Convention Center

- 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 May 1 6—21 1 999
different rates, or 16 patterns at one rate, or any )
combination in between.

- Monochrome and RGB color video.

- External synchronizing pulses.

- Small, light, portable.

u I 2155 Bellbrook Avenue - Xenia, OH 45385-4043
Ph.:800-962-8905 - 937-376-4361 - Fax: 937-376-2802
M M E-mail: sales@videoinstruments.com

Visit our Web Site: www.videoinstruments.com
L Vioeo Instrumenrs Visa - Mastercard - American Express

Mark Your Calendar Now!
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Acer Display Technology
Ad-Vance Magnetics, Inc.
Advanced Display Technologies
Arconium

Artesyn Solutions, Inc.

ATI Technologies

autronic - Melchers GmbH
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.

Electronic Designs, Inc.
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 Electronies Corp.

Kent Display Systems

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

Micron Display Technology, Inc.
Microvision Corp.

Mitsubishi Electric Corp.
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sustaining members

Mitsubishi Electronics America
Motorola FPD Division

NEC Corp.

Nippon Seiki Co., Ltd.

OIS Optical Imaging Systems, Inc.

OKI Electric Industry Co., Ltd.

Optical Coating Lab., Inc.

Optrex America, Inc.

Phosphor Technology Litd.

Photon Dynamics

Photo Research

Pilkington Micronics Ltd.

Pix Electronics, Inc.

Planar America

Planar Standish, Inc.

Plasmaco, Inc.

Polar Vision, Inc.

Polytronix, Inc.

Q.C. Optics, Inc.

Quantum Data Inc.

RF Power Products

ROLIC Research Ltd.

Samoff Corp.

Semiconductor Systems, Inc.

Schott Corp.

Sharp Corp. - Japan

SI Diamond Technology, Inc.

Sony Corp. Research Center

Stanford Resources, Inc.

Supertex, Inc

Symbol Technologies, Inc.

Syntronic Instruments, Inc.

Tamarack Scientific

TDK Corp.

TEAM Systems

Techneglas, Inc.

Teledyne Lighting & Display

Terapixel, Inc.

Thomas Electronics, Inc.

Three-Five Systems, Inc.

Toshiba America Electronic Corp.

Ultra Electronics Command &
Control Systems

ULVAC Technologies, Inc.

Unipac Optoelectronics Corp.

Universal Display Corp.

Ushio America, Inc.

Viratec Thin Films Inc.

Vishay-Dale Electronics, Inc.

Westar Corp.

WINTEK Corp.

WinTron Technologies

XCITEK, Inc.

XMR, Inc.
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BOC Coating Technology ..
Digital View
Display Works 99..
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EMCO Electronics..........
H. L. Funk Consulting
Instrument Systems

Ion Systems
Klein Instruments Corp. ..

Kurdex......ooomiememeenncecs
Lexel Imaging Systems
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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

Tempe = €

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 aface!lft" Does
your point of sale terminal need an :
make a more user- frlend
LCaD™ displays
information or to |
solutions can revolutionize
please contact us. ‘

INC®

SYSTEMS,

www.threefiv
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otometric measurement versatility.
For brightness, color, and CRT frequency, the PR-880, our next generation,
fully-automatic filter photometer is the brightest star in the sky.

Equipped with patented Pritchard optics, for benchmark through-the-lens
viewing accuracy, its built-in automatic attenuators, colorimetry filters, and
apertures provide illuminating value, speed, and precision.

Fully automatic, the PR-880 masters space and time with... Auto Measure-
ment and Calculation. One-key, programmable calibration. Full on-board
CPU control. And a brilliantly backlit supertwist LCD display.

And, its advanced Auto data logging, RS-232 Remote operation, and
universe of accessories, deliver stellar application performance in:

o Automatic Testing of LCD'sand e Automotive Panels
Other FPD'’s e Uontrast Measurements
e Interior/Exterior Lighting e Aerospace Displays
i o Human Factors
Fittingly, the PR-880 weighs less, costs less, and takes less to operate than
any photometer in its class. And, its rugged, single-component design does
more of the work, while you do less.
Leap ahead... to ultimate versatility in brightness and color measurement.

PHOTO RESEARCH i«
- |

The Industry
Standard
Jor Display
Testing.

9731 Topanga Canyon Place, Chatsworth, CA 91311-4135

Phone: 818-341-5151 « Fax: 818-341-7070
http://www.photoresearch.com
e-mail: sales@photoresearch.com
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