

















































































































NEW Medical Imaging

@ Synironic 5

SYNTRONIC INSTRUMENTS, INC.

Worldwide Leader In CRT Deflection
Component Development And Manufacture.

For nearly a half century, Syntronic has specialized in the design and
manufacture of deflection yokes, focus coils, beam alignment/shaping coils

and precision alignment devices for CRT displays. Syntronic's innovative,
diverse components are widely used within high tech military avionics,
helmet mounted/miniature displays, flight simulation systems, film
processing/ imaging and high resolution medical monitor applications.
The Syntronic “distributed” saddle coil/bell core yoke is a

new concept in beam deflection design for the high

resolution large screen CRT monitors. Superior Display

Systems require the best deflection components ...

Syntronic's products and advanced technology are _\
recognized throughout the world for unsurpassed #

quality performance. (\_ili\’_

MARQUETTE
ELECTRONICS, INC.

Gathered from
District Managers
Based on current sales
plus 15% growth

= conservative estimate

- sales goals will be set ta
exceed these levels

Will be reviewed at
d National Sales
16t Qir 20d Qtr 3rd Qtr 4th Qtr Session

East - West + North

Imaged on a Lasergraphucs LFR Mark 1T Mucrosoft PowerPoimt 3.0

PHONE, FAX OR E-MAIL US TODAY - WE'LL HELP YOU GAIN THE COMPETITIVE EDGE YOU NEED!
-
@ S\/n'r FONIE 100 industrial Rd. « Addison, IL 60101 » Phone: 630-543-6444 » FAX: 630-543-0267

INSTRUMENTS, INC. E-MAIL: RQFW31A@Prodigy.com  WEB SITE: www.syntronicinst.com

EASTERN REGIONAL OFFICE : 30 TWO BRIDGES ROAD. STE 330 = FAIRFIELD. NJ 07004 = PHONE 201-808-6676 » FAX 201-808-6860
WESTERN REGIONAL OFFICE: 28202 CABOT RD . STE 250 » LAGUNA NIGUEL, CA 92677 ® PHONE 714-365-1337 ® FAX. 714-365-1341
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Miniature Electron Gun

1 cm | ARY
N o s
= Model EFG-7
50 eV tp 5 keV

2 3/4” CF Mount

___—_

Model EMG-15 / Faraday Cup
500 eV to 15 keV
2 3/4” CF Mount

:—:__.
Model ERG-21

30 keV or 50 keV
4 1/2" CF Mount

- B
ELECTRON GUNS FOR PHOSPHOR STUDIES

features/options available:
Beam Energies: from 5 eV up to 100 keV
Spot Diameters: microns to centimeters
Beam Currents: femptoAmps to milliAmps
Uniformity: +/- 5% on medium diameters
Beam Modulation / Fast Pulsing / Beam Blanking
Centering Deflection / Rastering
Differential Pumping / Beam Isolation Valves
Computer Control / Labview
Wide-Range Energy Sweeping

Electron Guns/Systems UHV Special Fittings

lon Guns/Systems Small Vac Chambers
Emitters, Sources eV Parts
Detectors, Phosphor Screens OEM, Custom

Applications: Surface Physics, Space Physics, RHEED, ESD,

Cathodoluminescence, Neutralization, Scrubbing, Heating.

Excellence in Electron and lon Optics

RUMEALL PHYSIGS D00, -

311 Kimball Hill Road, Wilton, NH 03086 USA
Tel: Toll Free 1-888-kimphys [1-888-546-7497]
Fax: 1-603-878-3700 e-mail: info@kimphys.com www.kimphys.com
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Imaging and Sensing
Technology Corporation
Headquarters

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

Fax: B07-796-4579
www.istcarp.com

Precision Performance,

Proven Reliability,
Consistent Quality.

IST CRTs perform to
the highest standards
in a diverse range of
customer applications.

IST and IST-CRT
Scientific manufacture
high resolution cathode
ray tubes for military and
industrial applications.
Other specialties include
the phosphor coating of
RHEED screens and
specialty substrates.

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

Spot
scientific

IST-CRT Scientific

14746 Raymer Street

Van Nuys, CA 91405

Tel: 818-989-4610

Fax: 818-989-4617
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D Conference Calendar

‘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 &

Fourth International
Conference on the Science

% | SEPTEMBER B¢

and Technology of
Display Phosphors 18th International Display |-,
BEND, OREGON Research Conference AL
R (Asia Display '98) NOVEMBER
* An international conference on the future ol
SEOUL, KOREA P

prospects of phosphors for:
—ELDs — FEDs
— CRTs — Plasma Displays
— PL Devices — LC Backlights

Sixth Color Imaging
Conference: Color Science,
Systems & Applications

SEPT. 28 - OCT. 1, 1998
« An international conference on display

research an I nt aspects of: -

£ ; 4 — Display Fundamentals. Display Devices .
g — Hard Co Storage, Input Systems i SCOTTSDALE, ARIZONA
o AP R, o U ST e MY — Integrated Devices and Applications o NOVEMBER 17 — 20. 1998
R = T — Image and Signal Processin e 1* .
BN Foradd:tonal informatian: = Color Perception, Human Factors « An international multidisciplinary forum
w ol Lauren Kinsey for dia =
- e Society for Information Display — Creation and capture of Color Images
-+ | 31 EastJulian Street — Color Image reproduction and

i San Jose, CA 95112 interchange
i 408/977-1013, fax - 1531 — Co-sponsored with IS&T.

www.sid.org
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Flat Panel Monitor A R M S g

Call: 1.800.888.8458

Ergonomically position your flat panel
monitors, laptops and keyboards wherever
you need them—with Ergotron’s
Adjustable Rotating Mounting Solutions

Custom Mount Solutions

Laptop ‘
Mounting >
Wall Mount Solutions Solutions o
[

& E_GOTRONY

1.800.888.8458 http://www.ergotron.com
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The Industry Leader
AD-VANCE MAGNETICS, INC.

Ad-Vance engineers have solved a variety of magnetic
shielding problems. In addition, substantial cuts in
shielding costs are possible by using our existing tooling.
From simple components to complex systems, we offer:
e Design and consultation
e AD-MU shielding alloys
e In-house toolroom for manufacturing
magnetic shields
 Custom fabricated CRT shields
* Heat treating for optimum magnetic shielding
characteristics
Give Ad-Vance Magnetics a call today!

T\
ap-Mu | MAGNETICS) SHELDING
INC.

—

AD-VANCE MAGNETICS, INC.

P.O. Box 69 » 625 Monroe Street » Rochester, Indiana 46975
(219) 223-3158 » FAX (219) 223-2524

E-Mail: advancemag@aol.com

Web Home Page: http://www.advancemag.com
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Wiley Launches Wiley-SID
Series in Display Technology

MacDonald and Lowe s Display Systems and
Keller’s Electronic Display Measurement kick
off the new series with strong sales.

by KEN WERNER

John Wiley & Sons and the Society for Infor-
mation Display have launched their new
Series in Display Technology with the publi-
cation of two books. The first is Display Sys-
tems: Design and Applications, edited by
Lindsay W. MacDonald and Anthony C.
Lowe (Wiley, 1997; ISBN 0-471-95870-0;
$95.00, $70.00 for SID members ordering
from SID Headquarters). Although the book
is a symposium volume whose chapters are
based on the papers given at the international
two-day conference, “Getting the Best from
State-of-the-Art Display Systems,” held at the
National Gallery, London, in February 1995,
the volume has far more coherence than the
typical symposium product.

This coherence is due to the fact that the
conference was designed from the beginning
to be made into a book, with both conference
and book adhering to a predetermined plan.
As the editors say in their preface:

For any display-based product to be
successful, the needs of the application
must be properly matched to the capa-
bilities of the display system. This
match can only be made in the context
of the whole product design and devel-
opment process. It must start with the
analysis of market requirements includ-
ing an understanding of the tasks and
needs of the users.

... Recognizing these issues and realiz-
ing the need to create a forum where
representatives of the wide range of
disciplines encompassed by this subject
could meet and interact, the European
Region of the Society for Information
Display (SID) organized [this] interna-
tional two-day conference.

... The objective of this volume is to
extend the discussion to a wider audi-
ence.

Many of the contributors are distinguished.
“Part I: Applications - What drives the
requirements for displays?” contains chapters
by Carl Machover (“How applications have
driven display requirements”), Lindsay Mac-
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book reviews

Donald (*Display requirements for desktop
electronic imaging”), and Richard Holmes
(“Head-mounted display technology in virtual
reality systems). Other distinguished authors
appearing in this section include Ben Shnei-
derman, Dick Bosman, and Lou Silverstein.

“Part II: Technology - What can current
displays deliver?” includes “Matching display
technology to the application™ by Anthony
Lowe, “Active-matrix addressing of LCDs:
merits and shortcomings™ by Ernst Liider,
“The structure, performance and future of pas-
sive-matrix LCDs” by Alan Mosley, and
“Projection Systems” by Patrick Candry,
along with several other contributions.

A final section on metrology contains seven
chapters covering measurement principles,
optical characterization of LCDs, CRT col-
orimetry, low-cost color-measurement tech-
niques, dynamic performance of displays,
evaluating stereoscopic displays, and evaluat-
ing the usability of workstation displays in the
real world.

With its systems orientation, and with its
editors’ commitment to provide a comprehen-
sive and balanced treatment, Display Systems
is a far more useful volume than its sympo-
sium origin would indicate.

Electronic Display Measurement: Con-
cepts, Techniques, and Instrumentation by
Peter A. Keller (Wiley, 1997; ISBN 0-471-
14857-1; $70.00, reduced price for SID mem-
bers ordering from SID Headquarters, $60.00)
is a unique practical guide to display measure-
ments. It starts with the basics - “Light and
Color,” “Light Sources, Filters, and Detec-
tors,” and “Displays.” The book then moves
on to the nitty-gritty: measurement instru-
mentation, luminance and contrast measure-
ment, color measurement, resolution measure-
ment, geometry measurements, time-related
measurements, calibration, and display stan-
dards. The many appendices include CIE tri-
stimulus values, radiometric and photometric
conversions, standard illuminants, WTDS
phosphor designations, instrument manufac-
turers, calibration services, and standards
organizations.

Keller has had a dual career at Tektronix,
first as a CRT designer and now as the man-
ager of Tek’s instrumentation product line.
His extensive experience shows in this book’s
emphasis on what practical people really need
to know. It will not surprise readers of
Keller’s previous book, The Cathode-Ray

| Tube: Technology, History, and Applications

(Palisades Press, New York, 1991) that the
current work is clearly written and exhaus-
tively referenced.

It is worth noting that the review copy of
Keller’s new book immediately became an
important reference for a research project 1
was working on at the time. Irecommended it
highly.

This series is truly international, not only
because of its SID sponsorship and the nation-
alities of its authors, but also because the vol-
umes are issuing from Wiley’s offices in both
Chichester, England, and New York City.
This is an unusual arrangement that has pro-
duced a peculiarity in the first two volumes:
except for the varnished paper on their hard
covers, the two books look nothing alike. The
cover designs are different, as are the books’
trim sizes and typographic designs. The chap-
ter titles in one volume are presented with
only the first letter of the first word capital-
ized; the titles in the other volume have the
first letter of each word capitalized.

Does this matter in the greater scheme of
things? Not to most people, but it gives the
impression that Wiley’s American hand
doesn’t know what its English hand is doing.
And that’s unfortunate because, in all other
ways, The Wiley-SID Series in Display Tech-
nology is off to a fine start. W

Fourth International
Conference on the Science
and Technology of
Display Phosphors
BEND, OREGON
SEPTEMBER 14-17, 1998

+ An international conference on the future
ors for:
— FEDs
- a Displays
ices — LC Backlight
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Interface Solutions

for flat panels

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

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

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

Accessories: A wide variety of

SV-Series: A combination interface for support accessories.

both computer graphics and video (PAL,
NTSC) for LCD & Plasma. -
Enclosure options:

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

Desktop monitors

LCD multimedia systems

P 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.digitaNiew_com
Hong Kong: Tel: 2861 3615, Fax: 2520 2987 Email: sales@digitalview.com
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Model 875 Video Pattern Generator

— increase EMI/RFI
T el Protection with
' DURALAN I

High Performance Windows,
e Lenses and Filters

' Laminated Within the Filter
Various Conductors Available |
Abrasion Resistant Surface
Anti-Glare Finishes

Various Transparent Colors
Contrast Enhancement

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 .
and we'll fax you the specs. WANWEEACTUDING &1
GRAPHICS AND ELECTRONICS e
0. UIHEU Ini’l’n“mﬂ“‘s For additional information call 609/825-8900,
2155 Bellbrook Avenue » Xenia, OH 45385-4043 FAX: 50.?’ 825[8939' or visit our Web site at:
Phone: 937-376-4361 » Fax: 937-376-2802 WMWY STV e ECIOUG, COT)
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SOCIETY FOR
INFORMATION
DISPLAY

NEWS

SID Headquarters moves to

San Jose

In May, at the annual SID International Sym-
posium, incoming President Tony Lowe and
outgoing President Web Howard announced
that the SID Headquarters was being moved
from Santa Ana to San Jose, and that a new
staff had been appointed.

The new SID Executive Director is Dee
Dumont, who worked extensively with long-
time SID member and Past-President Gus
Carroll. The new Executive Assistant is
Jenny Needham, who previously worked for
Apple Computer. Trisha Maniscalco, a staff
member at Santa Ana, is helping with the
transition. “The new staff and HQ will bring
SID members an improved range of services,”
said President Lowe.

Contact information for the new SID HQ is:

SID Headquarters

31 East Julian Street

San Jose, CA 95112

phone: 408/977-1013

fax: 408/977-1531

e-mail: office@sid.org

Dee Dumont, Executive Director,

dee@sid.org

Jenny Needham, Executive Assistant,

jenny @sid.org

Redesigned SID Web site
SID’s recently redesigned website (http://
www.sid.org) now contains the titles of forth-
coming articles scheduled for Information
Display Magazine, the current ID editorial,
and news releases from the SID Press Rela-
tions Office. You can also use the site to
locate selected back articles from ID and The
Journal of the Society for Information Display
(JSID), and to order SID books, Digests of
Technical Papers, and other publications.

A great deal of information is available on
the SID Web site, and the site and ID maga-
zine are intended to complement each other.

Seoul to host first Asia Display

conference held outside Japan
Asia Display 98, the first Asia Display confer-
ence to be held outside Japan, will be held
September 28 - October 1, 1998, at the Shera-
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Sincerely,

C. Lee
Conference Chair
Asia Display 98

Invitation to Asia Display 98

It is a great pleasure to invite all of you to attend Asia Display 98, which will be held for
the first time in Korea. You can enjoy the several events at Asia Display 98 and the
beauty of the autumn season, tours, shopping, and the friendliness of the Korean people.
You can make many friends in the display companies and research institutes of Korea.
You can also find important business partners in Korea because people in the Korean dis-
play industry need strong cooperation with you and your company.

I will do my best along with my staff to make Asia Display 98 a very successful event
for you, and I am sure that Asia Display 98 will be remembered by all the attendees and
exhibitors for a long time. Ilook forward to seeing all of you soon in Seoul, Korea.

M. H. Oh
Chair, Executive Committee
Asia Display 98

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

Asia Display 98 will enable you to keep
abreast of the growing flat-panel-display tech-
nologies and industries in Korea. The global
flat-panel-display 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
multibillion-dollar investments in the informa-
tion-display industry within the next few
years.

Technical program
Conference topics include active-matrix

| LCDs, applications, applied vision/human fac-

tors/3-D displays, CRTs, display manufactur-
ing, display measurement, display systems,
plasma-display panels, electroluminescent dis-
plays, field-emission displays, large-area dis-
plays, and liquid-crystal technology.

Asia Display 98 also offers a series of tech-
nical 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. Keobayashi, Professor, Science Univer-
sity of Tokyo in Yamaguchi; and Dr. Larry F.
Weber, President of Plasmaco.

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

Workshop
Technical Conference
Vendor Exhibition

Sept. 28
Sept. 29 - Oct. 1
Sept. 29 - Oct. 1

Reception Sept. 28
Exhibitors” Reception Sept. 29
Banquet Sept. 30

Hotel and travel information

Because the value of the U.S. dollar has
increased by more than 50% since last year,
visitors to Asia Display 98 will be able to
enjoy the very nice hotels, restaurants, trans-
portation, and shopping. The Sheraton
Walker-Hill Hotel in Seoul, Korea, is the con-
ference site (+82-2-453-0121, fax +82-2-452-
6867, e-mail: hotel @pretty.walkerhill.co.kr).
The hotel is located on attractive, wooded,
lakeside grounds outside of Seoul. There are
several other hotels, such as Lotte World
Hotel, Han Kang Hotel, and Olympic Parktel,
located near the conference site, where there
will be special discounted room rates avail-
able for attendees.

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
available. For more information, e-mail:
idrc @ns.dankook.ac.kr.

Tours and activities

One of Korea's TET-LCD manufacturers has
agreed to open its TFT-LCD development line
to Asia Display attendees. Reservations for
the industry tour can be made at the confer-
ence registration desk during conference
hours.

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 also will
be many programs prepared by Kim’s Travel
Services Co., Ltd., including tours to a tradi-
tional ceramics-making village and a Korean
Folk Village, and an evening cruise on a Han
River Pleasure-Boat, with Korean dishes and
a traditional Korean dance performed on
board. The evening 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 can feel the history of Korea by
just walking in the city of Kyongju.

Information

For general information, contact S. Lim,
Secretary General, Dankook University;
+822-709-2979, fax +822-792-5857, 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;
+822-551-3041, fax +822-551-3406, e-mail:
hkim @semi.org or semikorea@semi.org., '
Web site http://tftlcd. kyunghee.ac.kr/idrc98.

Minsk "98

The 7th International Symposium on
Advanced Display Technologies (MINSK ‘98)
will be held December 1-5, 1998, in Minsk,
Belarus. The symposium is sponsored by the

| Society for Information Display, Belorussian

| display applications. The following topics

and Ukrainian SID Chapters, in cooperation
with the Belorussian Ministry of Education,
the Belorussian State Committee on Science
and Technologies, the State University of
Informatics and Radioelectronics, and the Sci-
entific-Production Corporation “INTE-
GRAL.”

This symposium will be the seventh in a
series of annual meetings and will provide an
international forum for presentation and dis-
cussion of new results in the field of design,
manufacturing, and applications of modern
information displays. Particular emphasis will
be given to novel materials, technologies, and

will be covered:

Active- and passive-matrix LCDs.

LC materials and phosphors.

Technological equipment, materials, and

components for display manufacturing.

Public information displays and projection

devices.

Cathode-ray tubes and TVs.

Emissive displays (ELs, PDPs, VFDs, and

FEDs).

The symposium program will consist of
oral and poster presentations along with short
communications, author interviews, a SID
Belarus business meeting, and round-table
discussions. The symposium’s official lan-
guage will be English. Simultaneous interpre-
tation will be provided.

The registration fee is $US300 (10% lower
for SID members) and includes admission to
all sessions, light refreshments, a copy of the
Symposium Proceedings, hotel accommoda-
tion with full board, reception, banquet, local
transportation, and social programs.

The cost of local transportation is included
in the registration fee. Pick up of all foreign
participants will be arranged at the interna-
tional airport or railway stations. The same
procedure will be followed for departure.

For more information, please contact
A. Smirnov at:

tel: +375-17-239-84-86

fax: +375-17-239-88-58

e-mail: smirnov@display.rei.minsk.by. l

| Sept. 28-Oct. 1, 1998

calendar

Display Technology

5th Annual Flat Panel Display Strategic and
Technical Symposium 1998. Sponsored by the
University of Michigan (Center for Display Tech-
nology and Manufacturing) and the Metropolitan
Detroit Chapter of the Society for Information
Display. Contact: Robert Donofrio; 734/665-4266,
fax -4211, e-mail: rldonofrio@aol.com

Sept 9-10, 1998 Ypsilanti, MI

9th International Workshop on Inorganic and
Organic Electroluminescence (EL 98) and The
Fourth International Conference on the Science
and Technology of Display Phosphors. Spon-
sored by SID, PTCOE, DARPA, and the Oregon
Center for Advanced Technology Education.
Contact: Mark Goldfarb, Palisades Institute for
Research Services, Inc., 201 Varick St., Suite
1006, New York, NY 10014; 212/620-3380, fax
212/620-3379.

Sept. 14-17, 1998 Bend, OR

The 18th International Display Research Con-
ference (Asia Display ‘98). Sponsored by KPS
and SID. Contact: Prof. S. Lim, Secretary General;
+82-417-550-3542, fax +82-417-551-9229, e-mail:
limsk @ ns.dankook.ac.kr, Internet: http://tftled.
kyunghee.ac.kr/idrc98.

Seoul, Korea

The 42nd Annual Meeting of the Human Factors
and Ergonomics Society. Contact: HFES, P.O.
Box 1369, Santa Monica, CA 90406-1369;
310/394-1811 or 310/394-9793, fax 310/394-2410.
Oct. 5-9, 1998 Chicago, IL

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

Nov. 17-20, 1998 Scottsdale, AZ

7th International Symposium on Advanced Dis-
play Technologies. Organized by the Belorussian
and Ukrainian Chapters of the Society for Informa-
tion Display in cooperation with the Belorussian
Ministry of Education, Belorussian State Committee
on Science and Technologies, the State University
of Informatics and Radioelectronics, and the Scien-
tific Production Corp. “INTEGRAL.” Contact: Prof.
A. Smirnov, teleffax +375-17-239-88-58, e-mail;
smirnov @display.rei.minsk.by.

Dec. 1-5, 1998 Minsk, Belarus
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display continuum

continued from page 4

“Sure, when pigs fly,” might be the well-
considered response, followed by: “And by
the way, what is this special powder that you
claim puts out light but no heat, and what is
this wire-thingy that you say makes invisible
electrons?”

“Oh, you mean the phosphor screen and the
cathode?”

“I don’t care what you want to call them; I
don’t exactly see these items on the shelf in
my local hardware store. So where do you
find these magical materials that emit invisi-
ble particles and which you then claim cause
light to be created? Next, I suppose you're
going to try to tell me that you talk to aliens
that come in spaceships and impart this
knowledge to you on a regular basis.”

But magical materials they are. And they
typically determine when and how a new dis-
play technology will make it to market.
Oliver Dalton, one of the really classy prod-
uct-development managers at Tektronix, who
retired some years ago, used to remind us
more ambitious display-device developers
that, no matter what we promised, his assump-
tion would be that it would take us at least
10 years to develop a new cathode. Needless
to say, his estimate was always more accurate
than ours. The materials development and life
testing invariably kept the new cathodes from
being introduced until much more time had
passed than we had estimated. The story was
not much different for phosphors. The ini-
tially promising results were usually followed
by many months and often years of hard work
to improve life, repeatability, and to develop a
predictable manufacturing process. No matter
how we tried, we could never find any short-
cuts. New materials took considerable devel-
opment time and extensive experience before
they could be reliably used in new products.

Is it because the CRT is such a peculiar
device that it suffers from this seeming snail’s
pace in the development of new materials? Is
it perhaps because we have to work in a vac-
uum that we have these difficulties? Then
consider the following: liquid crystals were
first developed for displays in the mid-60s,
plasma panels have been around for about as
long, and work was being done on field-emit-
ter arrays 30 years ago.

No, I don’t think that working in a vacuum
is the problem. The problem is that unravel-
ing the complexities and unexpected behav-
iors of new materials takes time and extensive
experience. The learning process must typi-
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cally start with a simple product and gradually
progress to the more complex applications.
Consider liquid crystals: the first applications
were in watches, then came calculators, then
low-resolution passive-matrix-addressed dis-
plays, and then larger monochrome displays
and so on until today we have some really
great-looking flat panels for computer and
video applications. This development cycle
spans a period of over 30 years. Thus, when
we talk about the CRT being an old and ven-
erable technology, in its 100th year, it’s really
not all that ancient when compared to the
LCD or to plasma displays.

Why did the LCD take so long to develop
into the full-color video-capable flat-panel
displays of today? I would suggest that
progress in understanding material properties
was and is the time-limiting obstacle. This
includes everything from the liquid crystals
themselves, through the color-filter materials
used to create the full-color displays, to the
understanding of how to deposit the active-
matrix arrays. Once the materials understand-
ing was there, the overall device design
became relatively obvious.

Plasma panels have followed a similar path.
After the base technology was established in
the glowing neon-orange monochrome ver-
sion, color was difficult to achieve until a
materials system was developed to create a
backplane that provided adequate isolation
between the color cells. There was a period of
over 10 years when progress seemed to have
stopped. In fact, the materials work was pro-
gressing but wasn't yet far enough along to be
used to make a practical color panel.

Some time ago, I was invited to visit a start-
up company developing a new display tech-
nology. The company was reasonably well-
funded and had put in place all the typical cor-
porate functions of finance, human resources,
marketing, sales, manufacturing, and, of
course, new-product development. However,
as my visit-day progressed and I circulated
from department to department, I learned that
there was a product introduction planned for a
major trade show in about 9 months. As]
inquired about the status of the various pieces
of the new display technology, I began to real-
ize that there were still some very basic unan-
swered questions regarding the materials sys-
tem and the fabrication process. Uh-oh! The
caution lights went on in my head. I asked
more questions. The answers were not
encouraging. Some life testing had been

done, but not under realistic conditions - and
for hours instead of weeks or months. The
process yield looked to be at zero. There were
still basic materials issues for which there
were no apparent answers. However, no one
wanted to hear my cautionary comments and
my skepticism about the product’s introduc-
tion just 9 months away.

By the end of the day, as I said my good-
byes and walked to my rental car, a big sign
was flashing in my head. On the first line was
the name of the company just the way it was
over the entrance door. But, on a line right
below the real sign, I could picture (virtual
reality-like) in even brighter letters the words
“Pretend Company - OPM.™ In case you
haven’t seen this before, OPM stands for
Other People’s Money, i.e., a company that
has no product revenue and instead lives off
of its investors. Of course, that’s quite accept-
able for some predetermined start-up period,
as long as the revenue generation commences
roughly when promised. But it can’t continue
indefinitely, especially if the product can’t be
developed because there are basic matcrials
limitations. Unfortunately, hoped-for prod-
ucts or the inventing of new materials on an
investor-promised schedule are unrealistic
ways to try to build a real company. You
guessed it: the company mentioned above has
had quite a rough ride that started about 8
months after my visit. They have yet to intro-
duce their product. Those darn materials
problems just don’t seem to respond to the
threats of unhappy investors.

The more experience I've gained with elec-
tron devices of various kinds, the more respect
I've ended up having for the materials that go
into them. Without understanding how these
wonderful substances emit their electrons,
convert them to light, filter and modify the
light, interconnect the bits, stimulate the pix-
els, and work their magic in yet other ways,
we are either asking for trouble or already
deep in it. !

Now, here is my concern. Materials devel-
opment takes time and resources. And more
often than not, throwing extra resources at a
problem does not reduce the time to solve it.

In fact, from experience, I can say that beyond

some adequate level of funding, more money

does not help to get results any faster. In [
these days of instant investor gratification,
who is going to do the sustained funding of
materials research that is needed over periods
typically spanning decades in order to create




the new results that are needed for us to
develop the future generations of displays?
Who will have the patience to allow the care-
ful exploration of “parameter space™ so that
new phenomena can be understood and opti-
mized?

In the “good old days,” we could count on
the major research labs, such as RCA, Bell,
IBM, and others, typically at large U.S. corpo-
rations. Today, there are fewer of these, but
some of this work has been picked up by our
colleagues at such world-class companies as
Sharp, NEC, Sony, Thomson, Matsushita,
Philips, Toshiba, LG, Samsung, and others.

The U.S. still leads the world in having an
environment where venture capital and tech-
nology start-ups seem to go hand in hand.
However, venture capital is not very patient.
A product must be developed in a year or less,
and revenue generation must begin so that a
public offering can be made in about 3 years.
That excludes any possibility of materials
development. The materials technologies
must, therefore, come from somewhere else.
So here is the puzzle. If the U.S. is the ven-
ture-capital center of the world, but all the
materials developments are occurring some-
where else, how do we start new ventures
with the objective of creating new display
products? Do we need a path for materials
technologies from the Pacific Rim and Europe
to be made available to the U.S. venture com-
munity? Is there a new global business model
that we need to consider to assure the most
rapid and efficient transfer of materials know-
how into creative new display products that
serve the many new opportunities with which
the information society is presenting us?

Personally, I'm anxiously anticipating a
new-technology sunlight-readable laptop-
computer display that will allow me to sit
under a tree or on a park bench at the
lakeshore and write my next column. Can
you not imagine how much more inspired my
writing will be when done in such an idyllic
setting?

In the meantime, I would very much like to
hear your thoughts on the questions posed
above. Could there even be a role for SID to
promote a global matchmaking of talents? To
send me your comments, you can use the most
popular method, e-mail, at silzars@ibm.net, or
by phone at 425/557-8850, by fax at 425/
557-8983, or via the Post Office at 22513
S.E. 47th Place, Issaquah, WA 98029. W

guest editorial

continued from page 2

the military inventory. The LCDs promised
us substantial space and weight gains, but
what about image quality, resolution, video
display, and user acceptance? These perfor-
mance measures were virtually being ignored.
We focused our work on them, and what we
found was quite surprising.

In an extensive evaluation that will be
reported in detail in Information Display later
this year, we found that although there were
problems with military use of LCDs, none
were overwhelming. But we confirmed what
the FPD industry has grown tired of hearing:
our performance and preference scores by
military evaluators still favored the CRT.

Smearing was confirmed as an opera-
tionally significant issue. The current genera-
tion of NEC’s 20.1-in. LCD glass cannot be
used to display data from Navy fleet sensors
that provide high-resolution high-rate-of-
change video input for target detection and
classification - at least, not without changes in
the tactical use of these sensors or other
workarounds.

Racklight problems also persist. High
background luminance levels, either from
backlight leakage or reflection from the glass,
degraded contrast and the detection of low-

| resolution signals. Backlight non-uniformities

were noted in the way most suppliers inte-
grated the NEC glass.

Waterfall gram blink was also flagged as an
operationally significant problem. There is no
way a military operator can stare at a blinking
display for hours on end, searching for targets.
However, during the course of our evaluation,
we found evidence that the waterfall-gram-
blink problem was on the verge of being elim-
inated. In fact, in our acoustic laboratory
studies, we were able to reduce this problem
(as well as improve contrast levels) by manip-
ulating the impedance, voltage, and current
levels to the display from our video-interface
unit.

Despite the problems noted above, these
LCDs were judged favorably by the military
evaluators in the study. Also, there were
some areas where the LCDs were rated supe-
rior to the CRTs. These included text size and
quality, videotaped synthetic aperture radar
(SAR), and radar-scan video. The larger dis-
play area and flat surface of these NEC LCDs,
as well as their wide-angle off-axis viewing
capability, are positive factors for Navy fleet
operations. Our evaluation found some posi-
tive areas and tester attitudes, as well as con-

firmation of the continued existence of known
LCD problems with this glass. Our report to
the program offices that funded the study
emphasized that the problems noted were
either fixed, fixable, or could be reduced in
impact. In the final analysis, we recom-
mended that the NEC 20.1-in. glass, properly
packaged and driven, and secured from an
accredited supplier, be fielded as a CRT
replacement in applicable U.S. Navy air, sur-
face, and subsurface platforms. l

Kenneth E. Sola is an engineering psycholo-
gist in the Crew-Systems Integration Depart-
ment, Naval Air Warfare Center, Patuxent
River Naval Air Station, MD 20670; tele-
phone 301/342-9261, fax 301/342-9305,
e-mail: sola_ken % PAXS5 @mr.nawcad.navy.mil.
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San Jose Convention Center
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28

SEPTEMBER

18th International Display
Research Conference
(Asia Display "98)
SEOUL, KOREA
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= An international conference on display
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—Hard Co St t Systems
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Ad-Vance Magnetics, Inc.
Advance Reproductions Corp.
Arconium
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Brewer Science, Inc.

Brimar Ltd.

Canon, Inc.
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Chunghwa Picture Tubes, Ltd.
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Industrial Technology Research
Institute
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Microvision Corp. |
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ct Active

ActiveDrive™, that is. With all this texture, depth and gray
scale performance, you might thinlk it’s an active matrix display,
hut 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 vreflective, 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 about how Three-Five Systems’ custom
display solutions can revolutionize your products and your
business, please contact us.

i’<\==\§///THREE—FIVE SYSTEMS, INC.™

> Display Excellen

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

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

Three-Five Systems, Inc.
www.threefive.com email: Display@threefive.com
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Check what you need in your display analysis system: =

: \/ flat panel lests %
V/ CRT tests "

\

\/ easy upgrades (hardware and software) :

o/ standard for ISO, NIDL, and VESA testing *
\/oplimized for fast, accurate, and automatic testing !
with many packaged Lesl Suites i

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

With the SS200 family,
you can precisely,
automatically, and
completely measure
display performance—
and that includes

Microvision. Innovating since 1983.
flat panels.

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

$5200

Complete turnkey

85210

550 High St., Suite 108 / Auburn, CA 95603
You can easily field 1

panel lesting, a field upgrade to Tel: (530) 888-8344 / Fax: (530) 888-8349

system with computer,
B-axis positioner,
monitor, software
88200 camera system.
Automatically performs
spatial and luminance
measurements.

to the more powerful § is easy. The §5220 provides
package, which provid
color analysis, color shift and luminance
lesting. Coupled with the 88210, this is the
mosl comprehensive tesl system ever
offered—al a fraction of the cost of
individual test inst
performed at NIST-traceable accuracy.
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spectral analysis and color
measurements, Includes
response time measure-
ment capability.

-based off-axis measurement,

Toll Free: 1 (800) 931-3188
Email: microvsn.com
Web site: http://www.microvsn.com

International Reps:

apan - ARGO CORP., 06 339 3366
Taiwan - SUPE L., 02 705 7080
Korea - B & PINT'L,




