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For years we've become known as one of the world’s premiere passive-
matrix LCD companies. What the world doesn’t know yet, is that we're also
a leader in display technology research and development. Our U.S.-based
R&D group is supported by the highest volume LCD glass manufacturing
line in North America. From technology concept to process design,
through initial prototypes and full production, the process is seamless, And
that means quicker time to market for our customers. Whether a product
requires a new display, or a new technology, we have the resources and the
expertise.And that’s no secret.

THREE-FIVE SYSTEMS, INC.
1600 N. Desert Drive

Tempe, Arizona 85281-1230

Phone 602-389-8600 Fax: 602-389-8989
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IMPORTANT NEWS FOR
FLAT PANEL PRODUCERS.
FROM THE WORLD LEADER

3

IN ION IMPLANTATION.

Since 1978, Eaton

has been the number

one producer of ion
implanters for semi-
conductor production.
Now, we have applied
this expertise in implan-
tation to the specific
needs of the flat panel
industry. We are proud to
introduce the revolutionary
Eaton ORion NV6072, a simple
and cost-effective implant
solution designed to improve
process yields while reducing
the cost of ownership. You owe
it to yourself, your customers,

and your bottom line to find

out more.
Eaton Corporation Japan
Semiconductor Equipment Operations SEN
E ‘T N Flat Panel Equipment Sumitomo Eaton Nova Corporation
& 108 Cherry Hil Drive Mita 43 Mori Bidg.. 13-16. Mita 3-Chome
= Beverly. MA 01915 Minato-Ku. Tokyo, 108, Japan
Semiconductor Equipment Operations Tel: 508-524-9233 Tel: (03) 3452-9021

Flat Panel Equipment Fax: 508-524-9224 Fax: (03) 3452-9025
Circle no. 11




NEC Technologies. Inc. All

ect more. Experience more." and the NEC Technologies icon are tradem

2000, LCD400, XtraView, “Exp

ark and LGCD

G is a registered tr

ﬂulliSync LCD Series

Lcb2000™

Lco400™

Viewable Size

20.1°

141"

Max. Resolution

1280 x 1024

1024 x 768

Weight

22.0 Ibs

11.5 Ibs

Dimensions (W, H, D}

19.7x19x 8.7"

141 x 143 x6.7"

Brightness

150 gd/m’

180 cd/m*

Viewing Angle

160° conical XtraView technology |

N lehType

Active Matrix P

There is, however, plenty inside. For
starters, both of our space-saving MultiSync®
Lcﬁ monitors feature XtraView™ technology,
which opens up the viewing angle to a

panoramic 160° The screen itself is flat,

Both models are compatible with PC, Mac, Workstation or any VESA compliant analog RGB signal, no special card required.

Circle no, 12

e

e ot e e e m—-

and presents a brighter, flicker-free imaéf-

While they consume less space than regulay
monitors, our LCDs also weigh in about §

10% lighter. Which makes wall muunting%

i
the LCD2000 a breeze. Plus, they both hna?t
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reduced emissions and energy consumption. So
really, what's behind our MultiSync LCD monitors

is, as always, a continued commitment to creating

outstanding products. To learn more, call 1-800-
NEC-INFO. Or, if you prefer, please visit us at

www.nec.com. Expect more. Experience more.

A big thumbs up to our
R&D department for creating
the MultiSyne LCD2000, the first ever
20.1" viewable LCD monitor to be
made for commercial use.

NEC

NEC Technologies










the best of 97

Third Annual
Display of the Year
Awards

This year, the display industry’s leading
international awards honor four different
technologies from Japan and the United States.

by Ken Werner

E the third time in 3 years, most members of the SID/Information Display Display of the Year Awards Com-
mittee (DYAC) met in a secluded location on the Wednesday evening of Display Week - the Society for Infor-
mation Display’s International Symposium, Seminar & Exhibition - held this year in Boston during the week of
May 11. At this beginning of a 4-month-long process, the members discussed the displays they had just seen
and the papers they had just heard at the symposium, as well as those seen and heard elsewhere. Subsequent
discussions, nominations, and voting proceeded via conversation, telephone, overnight express, fax, and e-mail.

The members selected an award winner and a recipient of an honorable mention in two categories: (1) Dis-
play of the Year and (2) Display Product of the Year. In each category, the committee members were instructed
to consider many factors, including innovation, commercial significance, and likely social impact.

All of the displays and products considered for the awards were nominated either by the members of the com-
mittee or by interested parties who submitted their nominations to the DYAC secretariat. The secretariat dis-
tributed the names of all the nominees to the committee members, who then voted for the winners. The com-
mittee members pursued their responsibilities with the knowledge that upon their inception in 1995, the Display
of the Year Awards were immediately accepted as major international industry awards.

This year’s winners are from companies in Japan and the United States,
and they embrace four distinct display technologies. For the first time, the
expressed in this article are not necessar- (:ommltteel e,leCtEd ) r_nake ol award_‘
ily those of the Publisher of Information To be eligible for this year’s awards, displays and products must have
Display or of the Society for Information ~ become commercially available - either to OEMs or end users - between
Display. July 1, 1996, and June 30, 1997.

Ken Werner is the editor of Information
Display Magazine. The opinions
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DISPLAY OF THE YEAR AWARD |

Joint Award: Fujitsu’s and NEC’s 42-in. Color Plasma Display Panels |

The Japanese display industry has made a remarkable commitment to bringing large color plasma-display panels to market. These
displays are already available in monitors for video and multimedia, and in television receivers, and they promise to offer a wide range of
innovative display solutions for “hang-on-the-wall” television, video conferencing, multimedia, point-of-presence displays, conference
centers, home theater, and a host of other applications.

Fujitsu, Ltd. (Kawasaki, Japan) was first with the 42-in. PDPs and dominates the still-small market. NEC Corp. (Kawasaki, Japan) has made
. rapid strides, and showed an impressive panel at SID 97 in Boston. Fujitsu and NEC were the only two companies to have panels commercially '
Fujitsu’s 42-in. PDP available before our cutoff date for the 1997 awards. The committee wished to honor both
companies for their achievements and the industry as a whole for its farsighted commitment to
this exciting large-screen lightweight flat-panel direct-view display technology.

As this is written, it looks as if the prices of television receivers based on these panels will
begin in the $10,000 range, and some PDP receivers will be in the North American show-
rooms of video dealers this fall and winter.

NEC's 42-in. PDP ‘

DISPLAY OF THE YEAR AWARD

Honorable Mention:
Sony’s Super Flat FD Trinitron® CRT

When Sony Corp. (Tokyo, Japan) exhibited a television receiver incorporating
the company’s new FD Trinitron® CRT at SID "97, it drew a crowd. Here was
a 28-in. CRT (also available in 32-in.) with 16:9 aspect ratio, a beautiful CRT
image, and a completely flat screen.

Flat-screen CRTs have been produced in the past in small quantities by
Tektronix for military and government customers, and by Zenith in somewhat
larger quantities for premium computer monitors - and one is available now
from Panasonic in a computer monitor. But Sony is the first company to pro-
duce a large wide-aspect-ratio flat screen for television and the first to use
Trinitron® taut-wire technology in a flat-screen CRT. The result is a striking
difference in what viewers see when they watch a CRT-based television
receiver.

Sony is using the designation WEGA for Japanese-market receivers based
on the FD Trinitron®. The price of a 28-in. WEGA Hi-Vision model is
¥330,000. For NTSC, it’s ¥220,000.
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DISPLAY PRODUCT OF
THE YEAR AWARD

Clarity’s LCD Rear-Projection
Point-of-Purchase Displays

Clarity Visual Systems, Inc. (Wilsonville, Oregon) has applied rear-projec-
tion LCD technology to a specialized (but quite large) market and optimized
it for videowall, kiosk, and dynamic-signage applications. Units have viewing
areas ranging from 40 to 58 in. on the diagonal, depths starting at 18 in.,
weights beginning at 90 lbs., and an average white luminance greater than
200 fL.

Clarity’s modules are designed to be used singly, arrayed horizontally in
“banners,” vertically in posts, and both horizontally and vertically in video-
walls. Design goals included even luminosity across each screen, excellent
consistency of luminance and color from unit to unit to enhance videowall-type
applications, and easy accessibility and set-up.

Clarity’s display modules produce a handsome image, but what the company
has done especially well is to focus on a class of customers and their needs and
to tailor display system integration and development efforts to specifically
answer those needs. Seeing Clarity’s implementation of “dynamic digital
signage” makes it easy to believe that many retail environments are going to
look very different in the near future.

DISPLAY PRODUCT OF THE YEAR AWARD

Honorable Mention: Hewlett-Packard’s PhotoSmart Printer

Hewlett-Packard (Palo Alto, California) has advanced the cause of
digital photography with its PhotoSmart Photo Printer, which is
designed for Windows 95 systems. HP is clearly serious about its
commitment to digital photography, and is marketing a “PhotoSmart
PC Photography System™ that includes a digital camera, print/trans-
parency scanner, digital imaging software, drivers, and a full range of
papers and supplies. But it is the printer that stands out.

To the naked eye, a PhotoSmart print made on HP’s glossy paper in
the best of the printer’s three print modes is virtually indistinguishable
from a photographic print. The 300-dpi ink-jet printer accomplishes
this by using six different dye-based inks in two cartridges. Bach color
can be applied at eight different “saturation levels.” HP says the inks
are laid down in such a way that no dot structure is visible.

Although the printer is priced at a reasonable $499 (U.S.), its truly
photorealistic results do not come cheaply in terms of time or materials
costs. The average time to print a 4 X 6-in. photo is 24 min, and an

8 % 10 takes 5 min; print drying time ranges from 3 to 20 min. Twenty
sheets of 4 x 6 glossy PhotoSmart paper cost about $6.99 in the United States, and each of the two ink cartridges costs about $39.95.

So, if one thinks in terms of the chemical-photography model, in which an amateur photographer prints each photo he or she takes,
PhotoSmart prints will be more expensive than traditional prints. But that would miss the point. A roll of film rarely contains more than a
few shots worth printing, hanging on the wall, or mailing to relatives, although we might want to glance at the others occasionally. The
high-quality output of the PhotoSmart printer will let many people do their photography digitally, enjoy the flexibility of electronic image
viewing, storage, and editing, and know that when they have an image they want to print they will be able to do so without sacrificing
customary photographic quality. HP has created a significant display product.
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Westar’s FPM Performance Measurement System
is the only integrated stimulus and measurement
system that works with several leading instruments.

® Turnkey 5-axis motion-controlled platform
maintains spot size for extreme accuracy

® ViewPoint™ software automates VESA
FPDM compliance testing, including
flicker and response time

® Stimulus solutions for monitors, modules,
AMLCD cells, FED, Plasma and CRTs

® Tests display sizes up to 42" x 24"

® Options include thermal chambers,
multiple sensors, shock mounts,
and production fixtures

To learn more about the FPM system and other
Westar display test and interface products,
contact us at (314) 298-8748, ext. 286
or visit us at www.westar.com/esg

Als

N
B [
‘%&n Westar Corporation
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Air and ground forces around the globe depend
on Brimar technology for capability and survival.
It's been that way ever since Brimar developed the world's
first head-up and helmet-mounted tubes.
And because all Brimar CRTs are designed and built entirely in-house, they're
backed by total on-site quality control. That means
complete reassurance in fields as diverse as military and
civil aviation, photography, telecine and medicine.

And promises absolute confidence%,/,

indoors and out.

Brimar Limited

Viewed as the finest in the world

Brimar Ltd., Greenside Way, Middleton, Manchester M24 ISN, England. International Telephone: +44 161 681 7072 Fax: +44 161 682 3818.
Brimar Inc., 25358 Avenue Stanford, Valencia, California 91355 - 1214 USA. Telephone: (805) 295 5770 Fax: {805) 295 5087
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Anyway you look at them, Mitsubishi’s
ANGLEVIEW" TFT-LCDs give you a great view. And
with a 4.3pm cell gap design, they give you a high
contrast ratio without off-axis image reversal, plus
rich, saturated color for breathtaking front-of-
screen viewing.

As a leader in display technology for over

20 years, Mitsubishi continues to develop
advanced color TFT-LCD technologies:
* Wide Viewing Angle (120°+)
* High Luminance (200+ Nits)
* EMI Compliant (CISPR B)
* Low Power Consumption (<2.0 Watts)
The Mitsubishi TFT-LCD product line includes
displays designed specifically for key markets,
including: portable computing, flat panel monitor,
» 'workstation, instrumentation
and industrial control. Interface
support includes CMOS/TTL,
FPD Link™ and Flat Link™
(LVDS), and PanelLink"
Worldwide Service and Support
For a great competitive advantage, Mitsubishi
provides service and support on three continents:
Europe, North America and Asia. Enjoy the view.
Call 408-774-3189, or get a great view from our
web site at www.angleview.com.

ANGLEVIEW s a trademark of Mitsubishi Electronics America, Inc.
Al other trademarks are the property of their respective owners.

























Where Opportunity
and Preparation Meet.

We are Candescent Techmologies, a five-year
old company with over 200 skilled employce-
shareholders developing a revolutionary new
flat panel display called the “Thin CRT”

Thin CRTs c‘m[mdy what display engineers
have envisioned for over 40 years: a 7mm thin,
lightweight, ultra-low power CRT with an
image quality that seis new industry standards
I addition to our breakthrough technology, we
have gatbered an exceptionally experienced
management team, a set of Pou‘wﬁff corporale
allies such as Hewlett-Packard and broad
ﬁlmuu‘njj [iunrf than $230 million in committed
capital so far) from blue chip investors and
corporale partners. We are now preparing to
become a major manufacturer of Thin CRTs
Jor notebook computers, desktop monitors and
handheld products. We offer a chance lo belp
shape the future of our company and make an
indelible mark on our industry. We're looking for

world-class professionals in the following areas
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Material Scientists

Vacuum Sealing Engineers
Equipment Engineers

Physicists

Display Test Engineers
Electro-Chemists

Ceramic Engineers
Manufacturing/Industrial Engineers
Characterization Engineers

Mechanical Assembly Engineers

CANDES GE N

6320 San Ignacio Avenue, San Jose, CA 95119
e-mail: recruit@candescent.com
408.229.6150, Ext. 2424
fax 408.229.9463







OPTREX
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Dot Matrix
Character Module

Color Graphics
LCD Module

Monochrome
Graphics LCD
Module

Custom
LCD Module

‘We Can Put Any
1 Bright Idea On Display.

T Whatever your LCD needs - standard or custom - Optrex can offer an effective, cost-efficient solution.

For over 30 years, manufacturers have relied upon Optrex for technologically-advanced character, monochrome, color and custom LCD
configurations. Founded as a joint venture between Asahi Glass Co. ITD. and Mitsubishi Electric Corp., Optrex provides technical design
and support through our own sales organization, and through more than 100 sales and distribution offices worldwide
For more information call Optrex, or see your electronics distributor today.

P9 OPTREX

AMERICA, INC Circle no. 20

44160 Plymouth Oaks Blvd. ® Plymouth, MI 48170  (313) 416-8500 * FAX: (313) 416-8520
©1997, Optrex America Inc. All Rights Reserved.




FPD MANUFACTURING PROGRAM STATUS
(Autumn 1997)

To date, USDC’s Technical Council has selected 45 priority programs covering various areas of process technology used in manufacturing
FPDs. These include programs for establishing a U.S.-based supply of equipment, materials, or process technology. using existing technical
know-how, as well as both evolutionary and revolutionary technology advancements. Thirty of these programs have been brought under con-
tract and development has begun. The others are in various stages as summarized below.

Topic/Contractor Program Cost USDC Status Current Milestone
T cM) B-site - -
Color filters 1.8 Several Contract completed; Final report issued
Rohm & Haas, Shipley Co.. 12/96
Clarkson University I - -
Color filter fabrication = Canceled -
Pre-assembly test & inspection 24 dpiX Development under way: BB-site testing completed 11/97;
Photon Dynamics C 3/23/94 start e qﬂ}rﬂgrcial_{ﬁrimg =il
Treated substrates 2.3 Several Contract completed Commercial supply in place
Applied Films Corp. St 7/96 = : - e -
Polymer coating 35 FAS Development under way; Implement material rheology
Candescent, FAS Technologies 7/12(94 start follow-on phase 10/97
Coating materials rheology 0.75 FAS Contract negotiation Contract signing 10/97
optimization
FAS Technologies i s e : , s e et
Dry etching 15.1 dpiX Development under way: f3-site testing completed 9/97;
Lam Research, Lawrence 6/20/94 start commercial offering
Livermore National Labs,
University of Wisconsin z - =
Glass supply On hold
LR == o e =
Glass inspection i) OIS Development under way; p-site testing completed:
Display Inspection Systems e giljdstar i commercial ot‘ft_:zi_:_t_g_
Automated interconnect 44 Planar Development under way; Module software tested and debugged
Anorad = i 10/28/95 start 12/97 =
Spacer application & cleaning 1.9 Accudyne, Development under way: p-site testing at PDP facility in progress;
Accudyne Photonics, 6/13/94 start spacer tool testing at Accudyne:
~ Candescent ; commercial offering
Handling (benchmarking) 02 N/A Study completed Final report issued 3/95
Competitive Strategies 10/1/94 =
Handling (cassette design) 0.7 Several Development under way; Gen. 3.5 (600 x 720) cassette completed
Progressive System Technologies, 7/10/95 start 12/97; commercial offering
H-Square . - Sl
Handling (tracking) 3.3 Candescent Development under way: Marathon testing completed 12/97
Sl AtomAdon s Hiasm L o AT
Factory modeling 1.3 Several Contract completed Modeling software package
IDC L 8/97 i commercially available
Handling (storage & retrieval) 1.6 Candescent Development under way; Reset development schedule 9/97
PRI Automation 5/13/96 start e
Handling (manually guided 0.35 Candescent Development under way; Iron man testing of phase I tool
transporer/loader) 6/1/96 start 10/97
PST_ = R K
CIM benchmarking study 0.05 Several Development under way; Final report 1/98
CPS Research = - s s e e
Large-area lithography 22 Photonics Development under way; f-site testing at PDP facility in progress;
Tamarack Scientific s Imaging 3/1/95 start commercial offering
Large-area mask fabrication and 38 Several Development under way; Install plate cleaning system
blanks ol 1?[_'.’/9_6_@2_:5(__ 7/97

Direct laser imaging

Cancelled
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Check what you need in your display analysis system:

\, flat panel tests

o/ CRT tests

\, easy upgrades (hardware and software)
standard for ISO, NIDL, and VESA testing

\/ optimized for fast, accurate, and automatic testing
with many packaged tesl suites

If you checked all of the above,
you have chosen the Microvision $5200 Family
of Display Analysis Systems

With the §S200 family,

you can precisely,
automatically, and

completely measure

display performance—

and that includes
flat panels.

$5200

Complete turnkey
system with computer,
G-axis positioner,
monitor, software, and
85200 camera system.
Automatically performs
spatial and luminance
measurements.

$5210

You can easily field upgrade
to the more powerful S5210
package, which provides all
88200 functions, plus an
ml( grated spectrometer for
| analysis and color

surements. Includes
response time measure-
ment capability.

§5220

For flat panel testing, a field upgrade to
the 85220 is easy. The 55220 provides

spectromeler-based off-axis measurement,

color analysis, color shift and luminance
testing. Goupled with the 88210, this is the
most comprehensive test system ever
offered—at a fraction of the cost of
individual test instruments. All tests are
performed at NIST-traceable accuracy.
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Microvision. Innovalting since 1983.

If you checked all of the
above and would like more information,
call Microvision at (800) 931-3188.

IMICRDVISIDN

. Dedicated to the Needs of the Display Industry

550 High St., Suite 108 / Auburn, CA 95603
Tel: (916) 888-8344 [ Fax: (916) 888-8349
Toll Free: 1 (800) 931-3188

Email: microvsn.com

Web site: http://www.microvsn.com

International Reps:

Japan - 0 CORP., 06 ]
Taiwan RLINK ' 705 7090
Korea - B & PINT'L, 02 546 1457
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CELCO leads the industry into the a
21st century. Our recent acquisition
of DISCOM Inc.'s CRT deflection-

yoke and related component line, *

- enables us to provide continuing
supply to DISCOM customers
enhanced by CELCO's unparalleled

4 tustomer service and well-known
CELCO YOKES and components
desngnlmanufagturmg capabilities.

http: Ilwww celco.com http://www.deflectionyoke. com
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', sﬂn‘eme,nt
& CRT Test
-Y Traveling
Microscopes, Correction
Coils, Circuitry, and
The CELCO.eXtreme
Digital Motion Picture . &
Film Recorder fo T e
animation and spee ;
effects for Filmee |
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