










































































results of this dedication are today self-evi-
dent.

Manufacturing is a discipline intolerant of
shortcuts. Throughput improvements, yield
increases, and cost reductions are accom-
plished in methodical and carefully structured
steps. For the U.S. to get to world-class status
in display manufacturing, it may have to bor-
row talent from its semiconductor and auto-
motive industries to fill the gap. Is there
enough to go around?

For a number of years now, my personal
burning passion has been “taking technolo-
gies to market.” For me, that means discover-
ing new market opportunities and meeting
them with manufacturable products. Thus, I
am always searching among my display
industry colleagues for those with an interest
in manufacturing. So far, here in my U.S.
home, I'm feeling a bit lonely.

However, I will look to meet many of you,
from all parts of the world, on January 31 at
the Display Manufacturing Technology Con-
ference (DMTC) in Santa Clara, California.
It's an event that should become the opportu-
nity to learn the latest in what is happening in
display-manufacturing technology worldwide.
This year's addition of product exhibits will
make the DMTC an even more special occa-
sion.

To begin this month's industry news seg-
ment, In Focus Systems, Inc., and the David
Sarnoff Research Center made it official at
the International Display Research Confer-
ence in Monterey, California, by announcing
the formation of Sarif, Inc. At a reception for
the press and interested conference attendees
(who filled the room to capacity and spilled
into the hallway), they announced that the
new company would produce and commer-
cialize polysilicon active-matrix flat-panel
displays and projection systems. As previ-
ously mentioned in this column, the new com-
pany will be headed by Steven R. Hix, who
will serve as Chairman and CEO. At the heart
of this new venture is the active-matrix
polysilicon technology that the Sarnoff Center
has researched and developed over the last 10
years with more than $35 million invested,
including funding from ARPA, the Wright
Aeronautical Laboratory, the National
Information Display Laboratory, and a
number of private companies. Among the
dignitaries at this event were John Harker,
President and CEO of In Focus Systems, and
Curt Carlson, Vice President of Sarnoff's
Information Systems Research Division, the

laboratory that developed the polysilicon tech-

nology.

Plasmaco, Inc., of Highland, New York,
has announced a major restructuring of its
operations as a first step towards enabling the
company to pursue the commercialization of

its recently demonstrated full-color FPD. The
total financing, which included debt restruc-
turing and new equity, exceeded $6 million.
The new equity financing was led by Atlantic
Venture Group, Inc., a New York City based
merchant banking firm, together with a group

We've Closed The Gap !

Tamarack's Model 300 LGPX Scanning
Projection Exposure System closes the gap
between contact printers and expensive steppers!

Now you can expose 20" x 24" panels with 4 ym resolution!
e Automatic Alignment - 2 ym Accuracy.
e 1to 1 Projection Exposure
e« No Mask to Substrate Contact - No Mask Damage!
Tamarack's Model 300 LGPX

- Accurate and Affordable!

For more information, please call:

TAMARACK

scientific co., inc.

Anaheim, CA 92806
1040 N. Armando St.

Phone: (714) 632-5030 FAX (714) 632-1455

Visit us at DMTC 95 — Booth #420
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display continuum

of new shareholders. Stephen E. Globus,
Chairman of Globus Growth Group, Inc.. will
become the Chairman of Plasmaco, with John
J. Antretter, the President of Atlantic Ven-

tures, assuming the positions of Acting CEO
and Director. Larry F. Weber, a founder of
Plasmaco in 1987, was named President and a
Director of the company. Donald F. Neville,
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GX1 50 MHz video signal generator
3 T T

fits today's
testing needs
...and your
briefcase, too!

e Multi-media outputs

- NTSC, PAL & S-Video
e Auto calibrating
analog outputs
» Horizontal rates to
130 KHz
¢ Create custom images
e Built-in connectors
for most monitors
e Storage for 300
custom formats
K G e User friendly editing
IR of formats and
801-GX Condensed Specifications images
Self Calibrating Outputs  Analog & Multi-Media v/
Analog Outputs Bandwidth (MHz) 150
o s v ?’he Quantum Data GX is a.n
Connectors v ideal production and service
Muiti-Media Outputs m:g)c) : tool that brings new
S-Video v convenience to monitor and
Digital Output Output protection v projector verification testing.
Connectors v
Video Graphics Memory 2K 4
e o Call, write or FAX for
analog/TTL 16/64 full details today
Interfaces RS-232 v
IEEE-488 %
g Front dispiaye - chuﬂs 2
char
e UJANTUM DATA®
Jountind Sy 1 2111 Big Timber Road
i ages il Elgin, IL 60123 U.S.A.
Size (Approximate) 12-1/4"L x 7-1/4"W x 3-3/4"H Phone: (708) 888-0450

FAX (708) 888-2802

Circle no. 27

32 Information Display 1/95

Vice President of Atlantic Ventures, was
named CFO, and Michael J. Sprague was
elected Vice President.

Licensing agreements have been signed by
Tektronix, Inc., of Wilsonville, Oregon, with
two Asian companies for Tek's patented lig-
uid-crystal pi-cell technology. The Tek-
developed technology, which includes both
color-shutter and stereoscopic displays. has
been used in products sold by several Tek-
tronix instrument divisions, as well as a grow-
ing number of outside industrial, medical, and
consumer-product suppliers. The new
licenses, granted to Delta Electronics, Inc.,
of Taipei, Taiwan, and Vikay Industrial Ltd.
of Singapore, represent an attempt at further
expansion for the pi-cell LCD implementa-
tion. Both Delta and Vikay will be working
closely with Tektronix to provide a migration
path for Tektronix's existing customer base.
Vikay has established a new company called
Nu Vision Technologies, Inc., in Beaverton,
Oregon, which will focus exclusively on mar-
keting and engineering pi-cell-based shutters
for the industrial and consumer display mar-
kets. The Display Products group at Tek-
tronix was shut down effective October 28,
1994.

Chomerics, Inc., of Woburn, Massachu-
setts, has been acquired by the Parker Han-
nifin Corporation from W. R. Grace & Co.
Chomerics is the world's largest manufacturer
of EMI shielding materials and thermal inter-
face products. The company also has facili-
ties in Hudson, New Hampshire, and Marlow,
U.K. Chomerics will operate as a division of
the Parker Seal Group. Parker Seal is head-
quartered in Irvine, California, and provides
many types of industrial and commercial seal-
ing devices and related products.

As always, contributions to and comments
about this column are most welcome. I can be
reached by phone at 609/734-2949, by fax at
609/734-2127, and by e-mail at aris_silzars
@maca.sarnoff.com. If you prefer the mail,
please send your information to Aris Silzars,
Contributing Editor, Information Display, c/o
Jay Morreale, Palisades Institute for Research
Services, Inc., 201 Varick Street, Suite 1006,
New York, NY 10014. B

Please send new product releases or
news items to Joan Gorman, Depart-
ments Editor, Information Display, c/o
Palisades Institute for Research
Services, Inc., 201 Varick Street, New
York, NY 10014.
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continued from page 7

VGA-driven plug-in TFT-LCD

Computer Dynamics, Greer, South Carolina,
has introduced the VAMP-XGA, the first
1024 x 768 color TFT-LCD that can be driven
directly from a PC's standard VGA/SVGA
analog signal. As a complete plug-in package
for OEMs, the VAMP-XGA includes an 11.8-
in. brilliant color LCD, an optional resistive
touch screen, all driver electronics, an easily
mounted 14.5 x 10.5 x 3.5-in. metal frame,
and RS-232 cabling for the touch-screen and
display controls. Applications include finan-
cial-information display, statistical process
control, and data-acquisition applications,
medical instrumentation, and mapping sys-
tems. The VAMP-XGA is priced at $7645
(OEM quantity) for the 11.8-in. color TFT-
LCD and touch screen. Delivery is stock to
30 days.

Information: Sales Department, Computer
Dynamics, 107 S. Main Street, Greer, SC
29650. 803/877-8700, fax 803/879-2030.

and touch-input device. The flat-screen panel
is designed for an enhanced temperature range
from —10 to +60°C. It is primarily intended
for industrial data processing and ruggedized
military applications.

Information: Thomson Tubes Electron-
iques, BP 121, F-78148 Velizy Cedex, France.
33-1-30-70-36-45, fax -50.

Circle no. 4

Color VGA ac plasma display

Thomson Tubes Electroniques, Velizy,
France, has introduced the TH 7675B, a 512-
color VGA ac plasma display panel. This 640
% 480-dot display has an RGB color-pixel

pitch of 0.4 mm, resulting in a 13-in. diagonal.

The white area brightness is 50 cd/m?. The
TH 7675B combines RGB-phosphor color
and the inherent qualities of ac plasma flat-
screen technology, which include ruggedness
and a stable flicker-free high-contrast image
with a viewing angle of over 160°. Options
include the power-supply unit, coupler board,
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Sunlight-readable VGA monitor

Lucas Control Systems Products, Deeco™
Systems, Hayward, California, has introduced
the ST1230-SR, a sunlight-readable VGA
monitor built to withstand the demands of out-
door or industrial use. Features include a
backlit transflective LCD with 640 x 480 res-
olution and a 1:1 pixel aspect ratio. The
ST1230-SR is 100% VGA-compatible and
utilizes a proprietary infrared touch system
with mouse emulation. The monitor is
designed for round-the-clock viewing under
harsh ambient-light conditions, particularly in
direct sunlight or where bright lights are pre-
sent. External knobs fine-tune contrast and
backlight brightness. Encased in a rugged
cast-aluminum enclosure, the monitor is fully

| enclosed and sealed to meet NEMA 4 & 12

(IP65) standards. It can be located up to 300
ft. from a PC without modification or the use
of external line drivers when connected by
coaxial cables. Ultrathin by VGA-monitor
standards, the ST1230-SR measures 12.72 in.
(323 mm) high, 13.47 in. (342 mm) wide, and
5 in. (127 mm) deep, and weighs 26 Ibs. (11.8
kg). The viewing- and touch-area dimensions
are 7.71 in. (196 mm) wide by 5.8 in. (147

mm) high. Operating temperatures range from
0 to 45°C and humidity from 0 to 100%. Pric-
ing for the ST1230-SR is $4180 in volume
quantities. Delivery is 90 days ARO.

Information: Melissa May, Lucas Control
Systems Products, Deeco Systems™, 31047
Genstar Road, Hayward, CA 94544-7831.
510/471-4700, 1-800-376-1154 in USA and
Canada, fax 510/489-3500.

Circle no. 6

Small color TFT-LCD monitors

AND, a division of William J. Purdy Co.,
Burlingame, California, has introduced the
AND-TFT-4 and the AND-TFT-5, 4- and 5-
in. color TFT monitors. The 4-in. monitor has
outline dimensions of 128.5 cm (W) x 102.8
cm (H) X 25.2 cm (D) and a pixel number
(RGB trio) of 220 x 160. The input signal is
PAL/NTSC compatible analog RGB (0.7
Vp-p) with composite sync. The unit requires
a single +12-V power supply. The 5-in. mon-
itor has outline dimensions of 145.2 cm (W) X
92.4 cm (H) X 33.0 cm (D) and a pixel num-
ber (RGB trio) of 234 x 240. The input signal
is NTSC composite (1.0 Vp-p) signal and ana-
log RGB (0.7 Vp-p) interface. It requires a
single +9.5-V power supply. Both units are
full-color LCDs employing thin-film transis-
tor (TFT) technology, with a contrast ratio of
50:1 and luminance of 250 cd/m?. Modules
also have CCFL backlight with on-board
power supply. The AND-TFT-4 and AND-
TFT-5 are suitable for various applications
such as portable television, medical, avionics,
and automotive instrumentation, and portable
test and measurement equipment.
Information: AND, 770 Airport Blvd.,
Burlingame, CA 94010. 415/347-9916, fax
415/340-1670.
Circle no. 7




Micro-etchable glass

Schott Glass Technologies, Inc., Duryea,
Pennsylvania, has introduced FOTURAN®,
micro-etchable photosensitive glass designed
for micro-optics, integrated optics, electron-
ics, medicine, biotechnology, and communi-
cations. Unlike ceramics, it is pore-free, its
breaking strength is considerably higher than
silicon, its temperature stability and chemical
resistance are much higher than those of plas-
tics, and, compared to metals, it features better
corrosion resistance and lower thermal con-
ductivity while offering the advantage of
electrical isolation. FOTURAN® glass is
available in a wide variety of dimensions and
geometries. For components, the minimum
achievable hole or slot size is 0.025 + 0.005
mm and maximum hole density is 10,000
holes/cm?. For high-temperature applications,
it can be converted to a brown glass ceramic
by special heat-treatment and processing pro-
cedures.

Information: Schott Glass Technologies,
Inc., 400 York Avenue, Duryea, PA 18642.
717/457-7485, fax -6960.

Circle no. 8

Hi-res multi-sweep monitors

Image Systems Corp., Hopkins, Minnesota,
has introduced the M21L2KHBMAX 21-in.
(landscape) and the M21P2KHBMAX 21-in.
(portrait) Hi-Res Multi-Sweep™ (HRMS™)
gray-scale monitors with 100-fL. nominal
brightness. The 90° long-life dispenser-cath-

ode CRT provides excellent performance and
high brightness, with little degradation over
the life of the monitor, and has a contrast-
enhancing anti-reflective anti-static faceplate.
These monitors are ideal for medical imaging
and other applications requiring up to
5,000,000 pixels of resolution coupled with
high brightness. The HRMS™ circuitry
allows the monitor to scan from 85 to 170
kHz and from 55 to 80 Hz for a flexible
flicker-free display of up to 2048 x 2560 high-
resolution portrait or 2560 x 2048 landscape.
The suggested list price of the monitors is
$6000. OEM and systems-integrator dis-
counts are available.

Information: Image Systems Corp., 11595
K-Tel Drive, Hopkins, MN 55343. 612/935-
1171, fax 612/935-1386.

Circle no. 9

AR coating for plastics

Balzers, Ltd., Balzers, Liechtenstein, has
introduced GEDOLIN, a broadband, multi-
layer anti-reflection coating particularly suited
for transparent plastic substrates, with best
results on polycarbonate. GEDOLIN has
been field-proven in instrument cover panels
in heavy road vehicles and in aerospace appli-

cations, providing a glare-free view of panel
instruments. It has also found widespread use
as an anti-reflection coating in certain optical
systems chosen for their light weight and
resistance to breakage. GEDOLIN can also
be applied to pre-hardcoated plastic sub-

| strates, giving good adhesion values and high

resistance to environmental influences.
Information: G. Becker, Balzers, Ltd., FL-

| 9496 Balzers, Principality of Liechtenstein.

49-67-22-7-07-28, fax -61.

Circle no. 10

Miniature power supply

American High Voltage Corp., El Cajon, Cali-
fornia, has announced a new low-cost regu-
lated 5-W miniature high-voltage power-sup-
ply series packaged in 3 in.? and designed to
withstand extremes of shock, thermal shock,
vibration, and acceleration in accordance with
MIL-STD-810. Applications include capaci-
tor charging, xenon tubes, geiger counters,
piezo devices, and avalanche-diode systems.
Electrical characteristics include voltage
input, 12 V £ 2 Vdc; voltage output, 5 models
covering an output range from 100-1200 Vdc;
power output, 5 W; current input, 100 mA (no
load) and 600 mA (full load); ripple, 1%; and
regulation, 0.1% (line and load). The dimen-
sions are 1.5 x 2.5 x 0.8 in., with an operating
temperature range of —20 to +85°C.
Information: Gerry Krebs, Sales Manager,
American High Voltage, 1957-A Friendship
Drive, El Cajon, CA 92020. 619/258-5804,
fax -6816.
Circleno. 11 0
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editorial

continued from page 2
prices of “10-in. type™ — a loose designation
for LCDs in the range of 9.4-10.4 in. — color
TFT-LCDs built in first-, second-. and third-
generation factories. Today's price (first gen-
eration) is about $800. In 1996, when second-
generation factories come on line, the price
will be about $550. Third-generation facto-
ries, which should come on line about 1999,
should be able to produce such a display for
an OEM price of less than $400.

And with that, we will leave Mr. Bohan-
non's very interesting translation.

— Ken Werner
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To participate as an exhibitor at
DMTC 95 in Santa Clara, please call
Erika Suresky, Exhibit Manager, Pal-
isades Institute for Research Services,
Inc., at 212/620-3375, fax -3379.
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Digital Halftoning

by Robert Ulichney

362 pages

MIT Press, Cambridge, Massachusetts, 1987
Price: $50.00

Reviewed by THEOPHANO MITSA

Although published in 1987, Digital Halfton-
ing by Robert Ulichney is still the only refer-
ence book for the reader interested in the prin-
ciples of digital halftoning, or “spatial dither-
ing,” which is the method of rendering the
illusion of continuous-tone pictures on dis-
plays that are capable of producing only
binary picture elements. Given the recent pro-
liferation of binary-output devices such as
laser printers and fax machines, digital
halftoning is becoming an issue of increasing
importance in the electronic-imaging industry.

At the beginning of the book, Ulichney pre-
sents the fundamentals of digital halftoning,
providing a comprehensive catalog of the
most widely used halftoning techniques,
which are organized by computational com-
plexity and according to the nature of the dots
produced, dispersed, or clustered. The tech-
niques are analyzed either in the spatial
domain or frequency domain, although there
is an emphasis on analysis in the spatial
domain. The book also emphasizes the devel-
opment of halftoning algorithms that best
match the specific parameters of different tar-
get display devices, particularly for nonstan-
dard grid geometries.

Chapter 1 discusses the basic operations of
an image-rendering system. In Chapter 2, the
parameters of the Physical Reconstruction
System are described, and a new aspect-ratio
immunity argument in favor of hexagonal
grids is developed. The best measure of the
virtues of a halftone algorithm is its ability to
render areas of uniform gray. Chapter 3 pre-
sents tools for the Fourier analysis of binary
patterns produced by different halftoning tech-
niques. Introduced are *“exposure plots™ of
composite Fourier transforms which present
insight into the nature of periodic binary pat-
terns, and “radially averaged power spectra,”
along with a measure of anisotropy to provide
a mechanism for studying aperiodic patterns.

book review

In Chapter 4, dithering with white noise is
investigated. Although devoting a whole
chapter to white-noise dithering seems rather
unnecessary at first, Ulichney points out that
this is done for historical reasons and to pro-
vide a means to check the validity of the intro-
duced metrics of radially averaged power
spectrum and anisotropy. The topic of Chap-
ters 5, 6, and 7 is ordered dither. In Chapter
5, clustered-dot dither techniques are dis-
cussed, while in Chapter 6 dispersed-dot
dither techniques are considered. In Chapter
7, a solution to providing symmetrically
ordered dither patterns for any unidirectional
resolution is presented.

Chapter 8 presents the very popular error-
diffusion algorithm, and it is one of the most
important chapters in the book, as it presents
the concept of “blue noise.” This provides an
excellent means of explaining the visually
pleasing properties of the binary patterns pro-
duced by neighborhood operations. Error dif-
fusion with perturbation is also introduced in
Chapter 8 and its performance analyzed via
anisotropy and radially averaged power-spec-
trum plots. A brief discussion of other neigh-
borhood processes and of multibit and color
displays is provided in Chapter 9.

In general, the book is well-written and pro-
vides a thorough analysis of the most widely
used halftoning techniques from a theoretical
point of view, while also investigating some
important practical issues such as tackling dif-
ferent grid geometries. Since Digital Halfton-
ing was published in 1987, significant
advances have been made in the field for both
black-and-white and color displays. Since
digital halftoning is such an important topic,
and this is the only book in the area, up-to-
date books that include the most recent
advances in halftoning would be welcome in
the field. W

Theophano Mitsa is Professor of Electrical
and Computer Engineering at the University
of lowa, lowa City, lowa.
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and Exhibition

Walt Disney World
Dolphin Hotel

Orlando, Florida

May 21-26, 1995
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To the Editor:

In the SID show report entitled, “The Way to
San Jose,” [on page 34] of the September
issue, a mistake was made. You aptly
described our polarizing ink, LCD color fil-
ters, and stereoscopic 3D display technology,
but you gave credit to Advanced Backlight-
ing. Our company name is Reveo, Inc.,
located in Hawthorne, New York. Please
inform the readers of this error.
— Edwin J. Hill

V.P. Advanced Programs

Reveo, Inc.

Hawthorne, New York

We regret the error in crediting Reveo's inter-
esting technology.
— Editor

To the Editor:

Your article, “The Way to San Jose,” which
appeared in your September 1994 issue, men-
tioned [on page 34] the BARCO Graph-X
Wall and stated that “Atlanta is planning to
use the system for highway traffic control for
the 1996 Olympics.” It should have said that
Atlanta is planning to use a multi-screen sys-
tem for highway traffic control for the 1996
Olympics. Although BARCO will be among
the bidders, the city of Atlanta has not decided
which multi-screen display it will use.
— Luc Fabry

Marketing &

Communications Manager

BARCO Chromatics

Tucker, Georgia

To the Editor:

Thank you for the kind review of Color in
Electronic Displays, edited by Heino Widdel
and myself, in the September issue of Infor-
mation Display. Unfortunately, the price
shown for the book in that review ($104.95) is
incorrect. The price in the U.S. and Canada is
$85; elsewhere, $102.
— David L. Post
Armstrong Laboratory
Wright-Patterson AFB, Ohio
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metric 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:
¢ AMLCD Display Measurement e Automotive Lighting
e Aircraft Panel Luminance & Color e Electroluminescent Panel
¢ Color Temperature Determination  Evaluation
e CRT Luminance & Contrast

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. The PR-880...
Leap ahead... to ultimate versatility in brightness and color measurement. «
Ahead-
' » 9
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