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“Atlunch today, I learned to use
this programmable video generator.
And still had time to eat.”

While other RGB video generators
take weeks to learn, ours take minutes.
No digital training needed. No countless
key combinations to learn. Noneed to
use your PC unless you want to. Unlike
other generators, Leader's have aninte-
gral programmer (LVG-1604A and
1603A) or are available with a program-
mer unit (1601A). And you can get any
of dozens of test patterns simply by
touching one clearly
marked key.

All the
functions

you need.
The LVG-1604A
lets you test even the ¥
most advanced high-
resolution CRT's and

e |

- —— u”

Select a Leader Video Generator
with all the features you need.

wide-band video transmission systems.
Present or future.

Analog, TTL and ECL outputs. 125
MHz. 64-color capability. Storage of up
to 200 display formats. Wide range of
raster architectures, and most common
test patterns with both stock and user-
designed characters. Ability to change
format conditions. These features are
easy to learn—but hard to beat.

Now you

can cnoose.
You shouldn't pay
for more functions
thanyou need. So
call us for afree
| copy of our full-line
catalog. Pick the
video generator
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that’s right for you. Then, in just 30 min-
utes, we'll show you how to useit.

It'll be up and running before you finish
your lunch.

Call toll-free

1 800 645-5104

In NY State
516 231-6900

Leader Instruments Corporation
380 Oser Avenue, Hauppauge, New York 11788
Regional Offices:

Chicago, Dallas, Los Angeles, Boston, Atlanta
In Canada call Omnitronix Ltd. 416 828-6221

LEADER

FOR PROFESSIONALS WHO KNOW
THE DIFFERENCE




HOYA goes the extra micron.

Hoya goes far beyond minimum standards
to guarantee quality large-format mask blanks,
They’re now available up to 14"x 14", By apply-
ing years of extensive engineering and manu-
facturing improvements in [.C. photoblank
manufacturing, Hoya can produce volume large
blanks with extremely low defect and tight
tolerance integrity for the glass substrate as well
as chromium and resist film layers.

What does our technological progress
mean to you? It means versatility, one-pass yield,
quicker turnaround and long-lasting quality

performance.

These large, hard-surface chromium on
glass substrates provide the thermal expansion

stability of glass, the pro-
cess reliability of chrome
and uniformity of spin-coat
resist for superior imaging
needed in such precision
circuit and pattern applica-
tions as large area electron-
ics, surface-mount designs,
fine-line printed circuit
boards, flat panel displays
and hybrid circuits.
Awailable also in rec-
tangular or circular config-
uration applications, the

substrates are double-side polished with beveled
edges. The outstanding uniformity of the chrome
and resist film assures excellent dimension con-
trol. And Hoya'’s exclusive new edge-to-edge
uniform resist coating delivers expanded imaging
capability to 100 percent of the plate. Various
image layers such as Al, ITO, MoSi, and others
are provided upon request,

All Hoya large format mask blanks are manu-
factured in Class 100 Clean Rooms. The preci-
sion and process monitors of Hoya’s automated
manufacturing line assures the production of large

blanks that are particle and damage resistant due

The image of tomorrow

to reduction in physical handling, environment
control and separation by our lightweight multi-

carrier packaging.

So long-term, they
won't take a big bite out of
your budget. And short-
term, their very low defect
rate reduces repair, inspec-
tion, and delivery times from
day one. That’s what going
the extra micron does for you.

For more information,
call HOYA Electronics
Corporation: In CA, (408)
435-1450; NJ, (201) 307
0003; TX, (214) 450-4410.

iw

To engineer low defect large format mask blanks,
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HAMBURG, MAY 8-12, 1989
voE CCH: Congress Center Hamburg

VLSI and

Computer Peripherals

An Interdisciplinary Conference Including Information Displays with SID Cooperation

Main Conference Topics:
j 8

VLSI, External Memories and Storage

Storage systems and devices based on semiconductor, magnetic, optical and other technologies -
Hierarchies and system architectures of external memories and storage - Intelligent interfaces to
peripheral memories

. VLSI and I/0 Terminals

I/0 Systems and Devices for the Human Interface - Displays. e.g. CRT, LCD, ELD,
PDP - Printers, e.g. inkjet-, thermal-, laser-printers - Keyboards, digitizers, scanners,
mouse devices - Speech I/O - Human factors, e.g. noise-, glare-reduction, paper-
handling, SW-assisted functions

. VLSI, Sensors and Controls

Smart sensors, smart actuators, and data processing systems applied in: robotics, process control,
automotive and traffic control, medical-, environmental-, alarm- and security systems etc.

. VLSI and Computer Communication

Smart solutions for communication with peripherals:

Advanced bus systems for direct attachment of peripherals to workstations and host systems - Advances
in industrial Local Areal Networks for plant floor automation, extended office systems etc. - Integrated
networks, the capability of ISDN and of other integrated networks to support peripherals - Heterogeneous
communication systems, supporting a mix of peripherals from one or more manufacturers

. VLSI Technologies and Trends

Selection of technology - Standard vs. custom design - Advanced design tools - Design for noisy
environment - Low temperature technology - Packaging - Advanced testing concepts

500 -1000 word summaries due: August 15, 1988 The conference language is English
Notification of acceptance: October 1, 1988
Camera-ready copies due: February 1, 1989

Elease ask fouj more information and send summaries and correspondence to:
rof. Hans Reiner SEL Research Center ZT/FZB, Holderaeckerstr. 35, 7000 Stuttgart 31, FRG.
Phone 0049-711-8362-210. Tx 7 21 940, Ttx 0049-711-8362-185.
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= Official Monthly Publication of the Society for Information Display

APRIL 1988
VOL. 4, NO. 4
Cover: Pseudocolor
reproduction of a page from a 5 Editorial
fourth-century text of the Gospels. . .
The image has been enhanced to reveal 8 DVI: digital video from a CD-ROM
traces of the original words, which By the end of the year we should be seeing commercial applica-
exist beneath a later manuscript. tions of an astounding new technology that combines full-
‘ (page 14) motion full-color video, FM-quality sound, still pictures,

graphics, and binary codes—all on one compact disc.
Robert N. Hurst
and Arch C. Luther

11 Plasma displays for portable computers

A new design for low-cost drive circuitry could give plasma
displays the edge in the competitive flat-panel market.

Larry F. Weber

14 Displaying the Gospels

- Image processing comes to the aid of biblical scholars, helping
Photo: Greg Medvin, Microexpert Systems, Inc. them to decipher a fourth-century text of the Gospels that was
erased and overwritten 1200 years ago by a thrifty medieval
monk.

Philip Borden and Jeffrey Wike
18 Sustaining Members

18 Index to Advertisers

Next Month in
Information Display

SID '88 Show Issue
¢ Fconomic display design

e Case study: using displays for
market differentiation

e SID exhibit preview
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256 Level Gamma Pattern

SMPTE RP-133

@RRRLERPVE® ®G

Cross Talk

RGB Delay

13 REASONS WHY THIS
OPIX™ VIDEO SIGNAL
GENERATOR BELONGS
ON YOUR BENCH

Full color graphics with programmable frequencies.

A disk full of “Instant Expert™*’ test patterns that put
the power of OPIX in your hands **right now®’ and cut
hours off the learning curve.

A user interface designed for monitor testing.

Full text capability with fixed and proportional spacing.
1.56-200 MHz pixel rate in monochrome and color.
Ultra fast precision analog outputs—256 levels.
Multiple outputs—differential TTL, ECL & analog.
An palette of 16 million colors to choose from.
Custom images you can design, use and store.
Terminal and system interfaces—RS232 & IEEE488.
Mass storage on floppy disks.

Four sync channels with programmable pixel time.
Flexible units—pixels, frequency and time.

CALL US FOR A FREE VIDEO TAPE ON OPIX.

We have an exciting video tape that demonstrates OPIX capabilities.
Call for your copy and see how user-friendly a signal generator can be.
You won’t find a better signal generator anywhere! QUANTUM DATA,
2111 Big Timber Road, Elgin, IL 60123. Phone: (312) 888-0450

FAX: 888-2802 Telex 206725

\UAI'ITUITI DATA’
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Though display technology continues to ad-
vance at a frenetic pace, it is a well-
developed art, and displaying images is
much less of a problem than storing them.
The difficulty is not ignorance but the in-
timidating number of bits it takes to store
images in digital form. When system cost is
an important factor, brute force in the form
of 100+ Mbyte hard discs and high-capacity
data busses can not be used.

One of last year’s most interesting technical developments was
the David Sarnoff Research Center’s announcement of Digital
Video Interactive—a way of compressing images so a full 72
minutes of color motion video would fit on what is essentially an
audio compact disc. But the technical prestidigitation only begins
there. Bob Hurst and Arch Luther describe the system, its
capabilities, and some early applications.

Storage and system costs were also critical when Microexpert,
Inc., was asked to develop an imaging workstation to make visible
the obliterated text of a fourth-century translation of the New
Testament Gospels. Phil Borden recounts the document’s history,
which is as interesting as Microexpert’s ultimate goal: workstations
that will affordably bring to scholars in the humanities the benefits
that scientists and engineers all but take for granted.

What storage is to digital video and digital imaging, drivers are
to flat-panel displays—the hardware that makes an otherwise at-
tractive technology too expensive for many applications. But Larry

Weber sees reasons for optimism, particularly where plasma
displays are concerned. Larry does not claim to be an objective
commentator—in fact, he claims not to be—but as the developer
of the independent sustain and address technique that cut the
number of drivers needed for an ac plasma display in half, he is
among our most knowledgeable and respected practitioners.

—Kenneth I. Werner
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MAKE FAST, COMPREHENSIVE, AUTOMATIC CRT MEASUREMENTS
WITH THE SUPERSPOT 100 FROM MICROVISION

CRT MEASUREMENT
SYSTEM
FROM
MICROVISION

The SUPERSPOT 100 System coupled with the
SPOTSEEKER Il Positioning System (with
Automatic Focus) allows fully automatic
characterization of Color and Monochrome
CRT Displays without operator intervention.

= | IIIIIl!IIIHIIIIHIIIII[!IIIIIHIHFH -

.

Measures:

o Luminance (Footlamberts & Nits)  Line Width, Including Color Line Width (Gaussian Fit) (1 Second)

* Color Misconvergence (2 Seconds) ¢ Linearity, Pincushion and Focus  Line Jitter, Swim and Drift

e Contour Maps of Spots, Lines or Characters (10 Seconds) ® Beam Landing & Crowding

e FFT for Discrete Frequency Spectra (1024 points in one second) e High Voltage Regulation Tests

¢ Real Time Display of Beam Intensity Profile (20 Frames/Second Display) ¢ Disk Data Logging ® MTF
Provides:

e Pattern Generation for Tests e Adjustable Cursors for Feature Analysis

MICROVISION = 591 West Hamilton Avenue, Suite 250, Campbell, CA 95008 » Tel: 408/374-3158 » FAX: 408/374-9394
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D EFLE CTI 0 N A M PLI FI ERS Integrated Raslrerlicalligraphric Sysfen1‘

FOR PRECISE CRT BEAM CONTROL e ————

<x

Can your deflection system retrace a beam in less than
2us (30uh yoke, 30APP)?
Then trace a geometrically corrected raster line? And

6 ]
TIME IN US

then trace an image in a calligraphic mode, all in a Contact: Al Pletz
single frame? CITRONIX INC.
Ours can, and much more! B
0s ice Box
CITRONIX INC. Orangevale, Ca. 95662
THE DEFLECTION AMPLIFIER COMPANY (916) 961-1398, TWX 9103506540
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Delta or Aorta? Whichis Which?

No problem here because both of these images
were processed on Raytheon’s new TDU-850
Thermal Display Unit.

The TDU-850 is the only thermal recorder to
display true grey levels (not mere halftone
representations) at such high speeds and
resolutions. Utilizing 203 dots per inch, the
unit offers 64 grey levels and can provide 256
grey levels through the use of super pixels. The
TDU-850 is your assurance of high quality
images. Standard units about $5,000. (Slightly
higher overseas). RS-170 video and IEEE-488
computer interfaces are available.

When you must know what you're looking at,
look for equipment that knows what to look for.
For details call or write Marketing Manager,
Recorder Products, Raytheon Company,
Submarine Signal Division, 1847 West

Main Road, Portsmouth, RI 02871-1087.
Phone: (401) 847-8000.

Raytheon

A. Satellite view of river delta. B. Arterial angiogram,

Note: These began as continuous tone images which were processed in black and grey by a
TDU-850. The TDU-850 images, however, had to be converted to conventional halftones in
order to be shown in this magazine. Thus the high quality of the original TDU-850 images
have been obscured. For true results ask to see a demonstration.
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DVI: digital video from a

CD-ROM

BY ROBERT N. HURST AND ARCH C. LUTHER

EVER sINCE a Chinese sage com-

mented on the relative worth of pictures
and words, information-display specialists
have been grateful for the power of the
video display—and appalled at the high
cost of presenting pictures to a viewer.
But Digital Video Interactive (DVI) pro-
mises to reduce this cost and allow in-
teraction between video information and
its users.

In terms of modern technology, a pic-
ture is worth far more than 10,000
ASCII-coded words, which can be
scrolled onto your word processor’s
screen using between 50 and 100 kbytes.
A single frame on a TV screen needs from
300 to 600 kbytes, and adding motion to
your video presentation brings you into
the realm of data rates, which can run as
high as 18,000 kbytes/sec. In contrast, a
voice channel will talk to you quite clearly
at less than 10 kbytes/sec. Between these
two extremes lies the CD-ROM—a read-
only memory for computers derived from
the audio compact disc—which can
deliver data at 150 kbytes/sec. This is a
generous data rate for audio and gives us
the stunning quality now available from
audio CDs. But the data rate is orders of
magnitude too low for putting normal
motion video on an information-display
screern.

Robert N. Hurst is manager of DVI pro-
gram development at GE Government
Services, Cherry Hill, New Jersey. Arch
C. Luther was formerly staff scientist at
David Sarnoff Research Center,
Princeton, New Jersey. He is now
president of Arch Luther Associates,
Merchantville, New Jersey.
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In 1984, engineers and scientists at
RCA’s David Sarnoff Research Center set
out to show that, though it seemed im-
possible, full-screen full-motion video
could be compressed into the limited data
rate of a CD-ROM. In March 1987, at the
Microsoft CD-ROM conference in Seattle,
they demonstrated it is not only possible,
but commercially practical. An audience
of 1100 people cheered when a CD-ROM
system presented several minutes of full-
motion full-screen full-color video
samples from the 72-min video capacity
of its disc. FM-quality sound accom-
panied the video, and both audio and
video together used only 150 kbytes/sec,
or 5 kbytes per video frame. The system
consisted of an IBM PC-AT personal
computer fitted with a special video
board, a special audio board, and an in-
terface board for the CD-ROM drive. The
CD-ROM drive itself was a standard un-
modified Sony unit.

The information on the disc is stored
using the same EFM digital code that is
standard for both CD audio and CD-
ROM. In fact, officials of 3M, the com-
pany that pressed the demonstration disc,
declared they were unaware it was a video
disc they had pressed until they saw the
demonstration at Seattle.

The digital advantage

DVTI’s digital coding offers several
benefits. First, one of the goals in devis-
ing DVI was to supplant the current in-
compatible menagerie of audio, video,
and data sources with a single low-cost
high-density medium. The result is a
universal system that can handle not only
video and audio, but also ASCII and

binary codes, graphics, still pictures,
audio, and sound over stills—any infor-
mation now derived from tapes, discs, or
diskettes in their various formats.

The second benefit is the ability to
modify stored information as it is played
back. Video from spatially-separated por-
tions of the CD-ROM, for example, can
be combined on screen to give a mean-
ingful display, which would be a difficult
undertaking with analog video systems.

Third, DVI can trade off among the
various audio and video parameters to ar-
rive at those that best suit the information
being presented. A normal 30-frame-per-
second motion video, for example, offers
a 256 x 240 resolution—about the same
as a VHS tape player. By cutting the
frame rate in half, the user can improve
the resolution to 360 x 340—about what
you see on a good home TV set. By fur-
ther dropping the frame rate, to 4 frames
per second or below, the user can opt for
768 % 512—the resolution obtained from
a broadcast-quality camera and monitor.
The user selects the options.

Audio also benefits from the digital
format. At 30 frames per second, about
one-tenth of the bit rate is devoted to
audio, and FM-quality stereo is the result.
Users who choose to drop video
altogether can obtain either 72 min of
near-CD-quality audio or 40 hours of
AM-quality audio. Another choice is eight
independent audio channels, each contain-
ing up to 5 hours of program.

Putting a quart in a pint jar

The three keys to DVI are: (1) a set of
video-compression algorithms that take
the raw video from a camera, digitize it,



and compress it to CD-ROM’s capacity;
(2) a pair of special VLSI chips that undo
the compression in real time and display
the results on a screen; and (3) the system
integration, which permits flexible soft-
ware control of both compression and
chips.

The video compression does not run in
real time. In the early days of the project,
it took as much as 3 min to compress a
single frame. The recent use of Meiko
parallel-processing computers has brought
that time down to 2 or 3 sec. Allen I.
Korenjak, who heads up DVI compres-
sion research at the David Sarnoff
Research Center, says that near-real-time
presentation-level compression of images
with today’s quality is only a few years
off. The algorithm set itself is a closely
guarded secret.

The two VLSI chips that provide the
real-time video display from the CD-
ROM'’s data are Sarnoff-designed 2-um
CMOS chips that together contain over
265,000 transistors and operate at 12.5
MIPS—10 times the speed of a VAX
minicomputer. The first of these chips is
called VDP-1 (for video display pro-
cessor). It receives the compressed video
from the CD-ROM, decompresses it in
real time (typically 30 frames per second)
and passes it to the second chip, VDP-2,
for display. The action of the chips is
under software control, accomplished by
loading microcode into VDP-1’s on-chip
random-access memory (RAM). VDP-1
spends the first part of a frame decom-
pressing the video from the CD-ROM.
Then, a 120-usec infusion of microcode
changes the chip’s function from decom-
pressor to graphics engine, and VDP-1
generates graphics to overlay the decom-
pressed video. Reinstallation of the first
microcode changes VDP-1 back to a
decompressor, and the cycle is repeated

Fig. 1: Taking a photograph through a
fish-eye lens pointed straight up produces
a picture that is mostly sky, with the
horizon wrapped around the periphery.
The entire horizon, with the distortion
removed, can be stored in only 12 still
video frames on a DVI disc. With DVI's
interactive capability, a viewer using a
Joystick can “‘roam’’ the horizon at will.

on the next frame. All this occurs behind
the scenes, because the completed picture
(video plus overlaid graphics) is handed
off to VDP-2 for display.

The limits of imagination

In addition to the DVI system’s obvious
applications, many additional applications
are, at first, not at all obvious. Collabora-
tion with creative outside developers has
shown that current limitations to develop-
ing new applications lie more in the
human imagination than in the system
itself.

One of the more imaginative applica-
tions developed so far is the 360° user-
controlled panorama. This effect is
generated by fitting a fish-eye lens to a
standard 35mm still camera, pointing the
camera straight up, and taking a picture.
The resulting view is mostly sky, with the

entire horizon very distorted and wrapped
around in a circle [Fig. 1]. The view is
then digitized off line, the distortion is
removed, and the entire horizon (with ad-
ditional views above and below it) is
stored in a dozen still frames on the CD-
ROM. Using these images, the user can
manipulate a jovstick to look around, at
will, anywhere on the horizon.

Because an extension of this technique
was used to photograph the Mayan ruins
at Palenque, on Mexico’s Yucatan Penin-
sula, it has been dubbed Palenque by its
developers, the Bank Street College of
Education and the David Sarnoff
Research Center. The extended technique
uses not only the fish-eye lens, but also a
special 16mm camera that shoots a single
frame each time the cameraman takes a
step. The result is a surrogate travel
capability that is extraordinarily effective.

““‘Cartoonville’’ grows up

DVI can combine graphics and video in
new and versatile ways. The familiar
computer-graphics approach to generating
a cityscape starts with wireframes and
progressively adds colors and shading
[Fig. 2a, b]. The result is a cartoon city
that is not realistic but has the virtue of
being viewable from any angle. The com-
puter allows the viewer’s apparent eye
position to move simply by recalculating
the vertices of the wireframes. In fact, the
viewer can ‘‘walk around’’ the buildings
in this “‘cartoonville.”’

DVI can add a new dimension to this
cityscape by wrapping computer-model
surfaces in actual video—a process called
video texturing [Fig. 2c]. The building
surfaces, the grass, and the roads can be
fabricated from actual photographs of
bricks, grass, and asphalt. The photo-
graphic samples are predistorted by a

Fig. 2: Building a computer-graphic city often starts with wireframes (a), which are then colored and shaded (b). It is not realistic,
but the view from a new angle can be quickly calculated. ““Video texturing’’ (c) wraps surface patterns around the computer-graphic
model for a new level of realism without great demands on storage capabilities. The patterns are derived from photographs, stored
on the DVI disc, and “‘wrapped’ to each surface to simulate the appropriate perspective view.

Information Display 4/88 9




Fig. 3: DVI’s fast video display pro-
cessors can recalculate the warps for an
entire screen several times a second, per-
mitting highly realistic flight simulators.

Fig. 4: Plant images derived from
photographs can be stored on a DVI disc
and extended, repeated, and enlarged at
will. With the proper programming, the
future appearance of landscaping can be
presented, for example, one year (a) and
five years (b) after planting.

Fig. 5: DVI can serve as an interactive
multimedia textbook. Here, a full-motion
video shares a screen with a menu and
static map of Africa—a trick that nearly
quadruples the disc’s capacity.

10 Information Display 4/88

warp algorithm so they fit the wireframe
surfaces at the proper angles and aspects.

The resulting video-like simulation can
be “‘viewed” from different angles, with
the warped surfaces recalculated for each
angle. The fast VDP chips can recalculate
the warping for the entire image several
times per second, permitting the illusion
of driving through a city, or even flying
over it [Fig. 3]. The resulting flight
simulator can be very realistic and much
lower in cost than normal video-like
simulations.

The digitized house

Video texturing also provides new ways of
designing a house’s grounds and interior.
Visualizing the future appearance of
plantings is a perennial problem in land-
scape design. With DVI, images of
blossoms and foliage can be generated
from photographs and repeated, extend-
ed, and sized as needed [Fig. 4].

Inside the house, a homeowner can
choose furniture from a video catalog,
place it in a video room, and view the
room from any angle. If he or she doesn’t
like the fabric on the couch, another
covering can be chosen from the catalog
and instantly laid over the couch. This ap-
plication, called Design and Decorate, was
jointly developed with Videodisc Publish-
ing, Inc.

The dynamic textbook

A mixture of media is usually the most ef-
fective way to convey information to
students—an application for which DVI is
ideally suited. A static map of Africa, for
instance, and a menu can occupy three-
quarters of a screen, while a motion video
of an African scene can occupy the re-
maining one-quarter [Fig. 5].

If this combination of motionless and
moving video were shown from a stan-
dard analog video disc, the disc would
have to run at its normal 30 frames per
second, even though three-quarters of the
screen is stationary. With DVI, the map is
recorded once, using only a half-frame’s
worth of disc space. It is then dumped in-
to a RAM buffer, and played to the
display screen from there, using a negligi-
ble amount of disc space. The menu is
handled the same way, and the quarter-
screen motion video requires only one-
quarter of the disc space of a full-screen
motion segment. In situations like this
one, where three-quarters of the screen is
static or changes only infrequently, the
disc capacity is quadrupled from 72 min
to 4 ¥ hours.

For vocational training, the menu can
be replaced by a graphic of, for example,
a fuel pump. Using soft controls along-
side the graphic, the student could rotate
the pump to view it from any angle or re-
quest a slow-motion demonstration of its
action. Then, on command, the upper
part of the screen could show a motion
video of an experienced mechanic install-
ing a fuel pump.

Less storage when frozen
Since a CD-ROM loaded with DVI video
provides more than twice the running time
of the older 12-in. analog disc, one might
surmise that it would hold nearly 130,000
still frames. But this is not so because
part of the DVI motion-video compres-
sion is based on frame-to-frame similarity
of motion video. This similarity is missing
in still-frame recording, so a still frame
takes nearly three times the disc space of
a motion frame. Also, still frames often
call for higher resolution, which can take
another factor of 4. Consequently, a DVI
disc can store on a single side up to
40,000 still frames of VHS quality, and
up to 10,000 still frames at 512 x 480.
Stills are ideal for many applications,
but often require an accompanying audio
commentary. In the older analog discs,
this facility required a considerable added
financial investment, but audio with still
frames is intrinsic to DVI’s digital nature.
A disc that is half video (5000 high-
quality stills) can hold 20 hours of AM-
quality audio, for an average of 14 sec of
commentary with each still frame. Two
20-hour DVI disc sides could provide the
equivalent of a college course meeting 3
hours per week for 13 weeks, with an
hour’s space left over to administer the
final exam!

Not by compact discs alone

Though CD-ROM is an attractive medium
for storing DVI, any digital recording
device will work. For example, one of the
800-Mbyte WORMS now available can
store 12 hours of motion video, or
13,000 high-resolution stills. A 40-Mbyte
hard disc can hold 4.5 min of motion
video or 700 high-resolution stills.

DVI’s efficient compression makes it
desirable to store multiple frames in
RAM, with the system playing and
manipulating the video from this more
versatile source. The 12 frames of the
Palenque (360° panorama) application
can be stored in 180K of RAM; if the

continued on page 17
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Plasma displays for portable

computers

BY LARRY F. WEBER

NINETEEN EIGHTY-SEVEN was a very

good year for plasma displays. Their
widespread acceptance in top-of-the-line
transportable personal computers such as
the Toshiba T-3100 and Compag Model
[IT—which use plasma displays from Mat-
sushita and Oki—pushed worldwide
shipments of page-sized plasma displays
above 500,000 per year. This success is
due in large measure to the high
brightness, fast response, and wide view-
ing angle quality of emissive plasma
displays compared to the most popular
alternative—liquid-crystal displays. The
days are gone when customers will accept
a low-quality display in a high-end port-
able computer. This article is a highly per-
sonal view of how plasma displays will
become increasingly competitive in con-
sumer products.

Competition in flatland

There are four major flat-panel tech-
nologies for portable computers—liquid
crystal (LC), plasma, electroluminescent
(EL), and vacuum fluorescent (VF)—and
the competition among them is fierce. Li-
quid crystals lead in dollar sales, with
plasma displays number two and gaining.
EL and VF are a distant third and fourth,
but many observers feel they have a
promising future.

Larry F. Weber is a research associate
professor at the Computer-based Educa-
tion Research Laboratory of the Universi-
ty of Illinois at Urbana-Champaign, Ur-
bana, Illinois, and senior vice president of
Plasmaco in Kingston, New York, which
recently acquired IBM’s plasma display
manufacturing plant.

Liquid crystals have recently made
significant gains in image quality by using
the supertwist birefringent effect (SBE) to
increase multiplexability and viewing
angle. A second major advance is the use
of a backlight to give LCDs the ap-
pearance of an emissive display. But li-
quid crystal’s dominant position in port-
able computers is vulnerable because of
LC’s slow response time, which prevents
the high-quality display of moving graphic
images. This can handicap even simple
word processing, where a moving char-
acter such as a mouse cursor leaves a
distracting trail across the screen.

Power to the panel—but not too
much

Low power consumption by the display is
critical for long battery life in portable
computers. The addition of backlights to
LCDs, though critical for acceptable
display quality, has greatly reduced the
LCD’s power advantage. In fact, the
luminous efficiency of an LCD with
backlighting becomes comparable to that
of a plasma display’s gas discharge, so a
properly designed plasma display should
have a power consumption comparable to
a backlit LCD. This is contrary to
plasma’s reputation for being a power
hog, a reputation that has perpetuated
itself by discouraging designers from op-
timizing plasma panel designs for battery
operation.

Many images could consume less power
on a plasma panel than on a backlit LCD
because a plasma panel consumes power
in direct proportion to how many pixels
are lit. A backlit LCD, on the other hand,
consumes nearly the same power for all

images because most of the power is con-
sumed by the continually operating
backlight. If the two displays have equal
luminous efficiency, the plasma panel will
consume one-quarter the power of the
LCD when displaying a typical page of
text, which has only one-quarter of the
pixels lit.

Any lingering deficiencies in power con-
sumption of plasma displays are no longer
sufficient to prevent their use in battery
operated portable computers, as evidenced
by the GRiDCase 1500 portable by GRiD
Systems, which uses a plasma display
manufactured by NEC. This is due, in
part, to the increasing use of hard discs
and large random-access memories that
makes the overall power consumption
larger, so the system’s overall power
budget is less sensitive to the consumption
of the display.

Fig. 1: An experimental briefcase com-
puter with a plasma display using low-cost
drive circuitry. The computer functions as
an Apple Macintosh.
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Ac vs. de¢ plasmas

Plasma displays come in two flavors: ac
and dc. Dc displays use an external
resistor to limit the gas discharge current
and prevent a destructive arc, and ac
displays use an internal capacitor. Metal
electrodes are in direct contact with the
panel’s internal neon gas in dc displays; a
thin dielectric separates the gas and elec-
trodes in ac versions. The dielectric layer
forms the capacitor, and can be used to

store charge at each pixel site, which gives
ac displays inherent memory. This
memory provides flicker-free displays
without refreshing. Because the selected
pixels in these displays are always held
ON by the memory, they maintain their
high brightness no matter how many
display lines must be scanned. This has
allowed the production of displays with
2048 x 2048 pixels that measure 1.5 m on
the diagonal.
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The ac plasma panel has the longest
history of all flat-panel displays—the first
full-page computer graphic plasma display
was produced in 1971—but dc panels are
responsible for today’s high sales volume.
This has been achieved by the consistent
and aggressive marketing of manufac-
turers such as Matsushita and Oki, who
have cut prices to build volume produc-
tion, setting the plasma display industry
on the road to success.

But there is no fundamental reason why
ac panels must remain more expensive
than their dc cousins, and ac plasma
displays are generally considered to have
higher brightness, a much wider viewing
angle, and freedom from the flicker
sometimes seen on dc displays. Most im-
portant for portable applications is that
the luminous efficiency of the ac gas
discharge is more than twice that of the
dc discharge.

The color of money
Image quality and power consumption are
important factors in determining a
display’s acceptability in portable com-
puters, but the most important factor is
price. All flat-panel displays suffer a large
price penalty when compared to the king
of displays, the CRT, and the reason is
simple arithmetic. A 640 x 400 flat-panel
display takes 640 plus 400, or 1040, drive
circuits, compared to roughly 10 for the
CRT. This huge disparity is the main rea-
son flat panels cost 3-10 times as much as
CRTs. Careful integrated circuit (IC) design
can mitigate this disadvantage but is un-
likely to eliminate it. Because the cost of a
flat-panel device itself should be compara-
ble to that of a CRT when they are pro-
duced in similar volumes, the strategy
for low-cost flat panels must be to find
more attractive electronic circuit designs.
It is here that plasma panels have an
advantage over other flat displays. The
gas discharge itself is rich in switching
phenomena that can perform multiplexing
and logic operations. The challenge to
display designers is to find those
phenomena that will reduce the cost of
driver circuits while maintaining the per-
formance and low manufacturing cost of
the display device.

The Holy Grail

An experimental briefcase computer
developed by the University of Illinois’
plasma display research group is based on
new low-cost drive circuitry [Fig. 1].
Functionally, the computer is an Apple
Macintosh, but the conventional CRT
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Fig. 2: The plasma panel and address
drive circuits used in the briefcase com-
puter. Only 8 Supertex HV03 high-voltage
IC drivers (each of which consists of 64
n-channel open-drain high-voltage tran-
sistors and the associated shift register),
are needed to address this 512 x 512 panel.
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Fig. 3: The new ISA technique uses
separate electrodes for addressing the pix-
els and sustaining them once they are on.
The 64 pixels of this array (open circles)
are located at the intersections of the sus-
tain electrodes, which are bussed together
and eventually connect to one of the four
sustain generators (X, Xsp, Yo Y )
that supply power to the discharging pix-
els. The pixels are addressed through ad-
dress cells at the intersections of the ad-
dress electrodes (marked with small x’s),
which connect to the address drivers.
Each address cell can control any of the
Jour pixels that surround it depending on
the phasing of the four sustain generators,
thanks to a gas-discharge switching
phenomenon that exploits a highly con-
ductive plasma finger extending from the
address cell to alter the wall charge of the
nearby pixels. Only four sustain
generators are needed for an ISA panel,
regardless of size.

video interface drives a 512 x 512 plasma
panel through the panel’s electronics. The
display requires only eight off-the-shelf 1C
drivers [Fig. 2].

There are 8 x 64, or 512, circuit driver
connections to the panel—one-half the
normal number. This reduction in drivers
is achieved with a simple gas-discharge
logic-multiplexing technique that uses the
standard ac plasma device structure. The
device can be manufactured with any ex-
isting ac plasma device manufacturing
facility by simply changing the electrode
mask to one with a new pattern, which in-
curs no change in manufacturing costs.
This is the design engineer’s Holy Grail: a
considerable reduction in circuit cost with
no increase in device manufacturing cost.
We call it independent sustain and
address—ISA.!

How ISA works

Independent sustain and address differs
from the conventional ac plasma panel
design in having independent electrodes
for the addressing function and for the
power-supplying, or sustaining, function
[Fig. 3] instead of a common set of elec-
trodes for both functions. The technique’s
first benefit is the reduction of address
drivers by a factor of 2 because an ad-
dress electrode need only be placed be-
tween every other sustain electrode. (Only
four x-axis drivers and four y-axis drivers
are needed to control the 8 x 8 array of
pixels in Fig. 3.)

The second advantage is a significant
reduction in the drive current required of
the address drivers, further reducing
driver costs. This occurs because the
driver is now relieved of having to bear
the high load of the peak sustain current
when all the pixels along the electrode are
on, which is the case in conventional
panels. In ISA panels, the peak sustain
current does not flow through the address
driver, but flows instead directly to the
low-impedance sustain generator. The
reduced requirement for address driver
current translates to a smaller silicon area
for each driver’s output transistors, which
means lower cost.

Interestingly, the Supertex HVO03 drivers
used in the Illinois prototype panel were
designed as row drivers for ac EL displays
and can supply 10 times the current need-
ed to drive the ISA plasma panel. Rede-
signing these drivers with smaller output

transistors offers considerably cost savings.

The large difference in current re-
quirements between drivers for plasma

continued on page 20
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Displaying the Gospels

BY PHILIP BORDEN AND JEFFREY WIKE

TWELVE HUNDRED years ago, a monk

used a knife and pumice to scrape and
polish the ink from an old codex—a kind
of book—so he could reuse the parchment
for inscribing a copy of The Lives of the
Female Saints. The words he erased were
four centuries old at the time, and are
now known to be the oldest translation of
the four Gospels of the New Testament
from Greek into Sinaitic Syriac, a dialect
of the Aramaic spoken by Jesus.

Bruce Zuckerman of the West Semitic
Research Project at the University of
Southern California and his brother Ken,
arguably the best manuscript photog-
raphers in the world, carefully photo-
graphed the codex at the monastery of
Saint Catherine, which was built by the
emperor Justinian on the slopes of Mount
Sinai in the sixth century. Each page was
photographed 13 times—under infrared,
ultraviolet, and visible light, with dif-
ferent filtering and on different films. The
photos made some of the erased text
directly visible, but not enough to make
the codex suitable for extensive study. It
would take modern image processing and
biblical-scholar-friendly software (at a
price poorly funded researchers could af-
ford) to revivify the syllables and

Philip Borden is vice president of
Microexpert Systems, Inc., Calabasas,
California. Jeffrey Wike is Microexpert’s
manager of intelligent imaging. Their in-
terests in artificial intelligence include
research in a computer-vision-based ex-
pert decision system for docking the space
shuttle and several simulation-oriented in-
telligent tutoring systems.
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cadences of Jesus’ words much as he ac-
tually spoke them.

Bits of gospel
So the West Semitic Research Project and
Princeton Theological Seminary, the pro-
ject’s primary sponsor, asked Microex-
pert, Inc., to digitize and enhance the
Zuckermans’ photographs of what is for-
mally known as Codex Syriacus 30, one
of the three oldest existing Gospels.'
Making the erased and overwritten text
readable required complex algorithms
under the interactive control of the
scholars working on the manuscript. The
principal technical challenges were inten-
sified by the document’s advanced age.
Much of Syriacus is crinkled, yellowed,
partially destroyed, or water stained. The
undertext always appears faint, broken,
hidden, or blurred. Because the scholars
needed a tool that would let them “‘play
with”’ the images, we had to create a user
interface as simple as the computational
program was complex.

High power from cheap iron

To minimize hardware costs, we adapted
the IBM PC already owned by the West
Semitic Research Project by fitting it with
Imaging Technology, Inc.’s powerful but
inexpensive PCVision image processing
add-on board for grabbing and buffering
images. Keeping the cost of input and
output down required a no-frills camera
having sufficient quality and an appro-
priate RGB monitor to display the results.
In each case, a stable image with 512-line
resolution was considered adequate. A
video surveillance camera solved the input

issue, and an off-the-shelf RGB monitor
satisfied the display requirements.

The most difficult hardware challenge
proved to be finding a storage medium
large enough both to hold interim work-
ing documents and to archive final
results. This was not trivial. Each page re-
quired from Y4 Mbyte to over 5 Mbytes
of storage, and the codex was nearly 400
pages long. No traditional magnetic
storage device solved the problem, and
the eraseable optical disc is not yet a com-
mercial reality. We therefore developed a
proprietary compression method called bit
cell modulation. The approach was im-
plemented in a PC-compatible device we
named Video Slate, which stores over
1000 images on a removable Syquist
10-Mbyte hard disc.?

Video Slate can store images from the
usual variety of input sources in less than
one-half second, retrieve them randomly,
and deliver them to a screen or printer in
about two-tenths of a second—speeds that
could make the approach useful for
animated simulations, as well as for imag-
ing and graphics. The images can be
retrieved individually or in any of a varie-
ty of programmed sequences. Preliminary
experiments indicate that this form of
storage does not produce significant losses
in image quality. Video Slate is a relative-
ly modest capital outlay at $3000, and
storage costs about seven cents per image.
It integrates well with Imaging Tech-
nology’s image processing hardware. The
total system cost, excluding the personal
computer, was less than $10,000.

Software processes the image
Syriacus 30 frequently presented an
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Fig. 1: A page of one of the oldest known versions of the
Gospels of the New Testament, which was erased and over-
written about A.p. 800. The boxed word in the upper right,
which was only partially overwritten, has been selected,

Photo: Mary Kate Denny
Fig. 2:

equalized, magnified, and placed in the inset (upper left). The
second inset (lower left) shows the word magnified further
and enhanced by several techniques applied sequentially.

obscured and fuzzy undertext, which is
what we were trying to make visible, so
our first task was to distinguish the text
as clearly as possible from its noisy
background—the random crinkles and in-
consistencies in the partially destroyed
vellum.

Each page's photograph was digitized
by taking multiple video images of it. We
then averaged and intensified the bright-
ness values for each pixel in order to
remove the worst of the patterned in-
terference. The quality of the image was
then equalized over the page.

Text processing could now proceed, but
two separate strategies were needed.
Where the undertext was entirely over-
written and no whole undertext words ex-
isted, it was necessary to visually remove
the overtext without losing information
about the undertext. Along page edges,
where there was no overtext and whole
words could sometimes be found, the re-
quirement was to retrieve and read faint
and fractured ghost images. The suc-
cessful demonstration that both strategies
can actually be implemented has given us
confidence that the image-understanding
problem can be solved in general.

Now you see it . . .

The visual removal of overtext first re-
quires shrinking the size of each overwrit-
ten letter as much as possible, which can
be done once its edges have been ac-
curately determined. The next step is

changing the color of the overtext to the
color of the background. This process
makes the overtext itself invisible but
leaves ‘‘halos’’—dark rings surrounding
the places where overprint used to be—
which makes it difficult to determine
where the underprint begins. Further pro-
cessing ‘‘grows’’ the background over the
halo edges and eliminates them.

The second strategy focused on in-
dividual words, which the scholars had to
examine in great detail. With each manu-
script page containing up to 400 words,
each letter in a digitized word contained
no more than 20 x 10 pixels—too few to
obtain the desired effect by simply mak-
ing the undertext larger and darker. The
result would look like words spelled out
by a Babylonian football card cheering
section. We had to distort the image to
make it bigger and bolder, then recon-
struct its original smoothness to create
a word that was visually more accurate.

But first, it was necessary to enhance
the underprint. Using one of the
ITEX/PC library subroutines supplied
with the PCVision board, a histogram of
pixel intensities was constructed that
revealed different thresholds for overprint
and underprint. Replacing low-valued
(dark) pixels with high-valued ones, and
medium-valued (light undertertext) pixels
with low-valued ones brought the under-
text to the surface and de-emphasized the
overtext. It was then possible to enlarge
the image by a factor of 3 to produce

Photo: Larry Somers, Microexpert Systems, Inc.

The word of Fig. 1 is here enhanced using 12 dif-
ferent algorithms and displayed on the monitor using 12
simultaneous windows. This reproduction lacks the
pseudocolor visible on the monitor.

words about 2 in. high—Ilarge enough to
be viewed comfortably on the monitor.

The next step was designing image pro-
cessing procedures that created readable
words, one at a time. Because different
representation and enhancement algo-
rithms highlight different aspects of word
images, we decided to create up to 12
windows on the screen at once. Each win-
dow can hold the original word processed
by a different set of algorithms (or a dif-
ferent ordering of the same set), allowing
immediate visual comparison. Some of
these images favor overall contours,
others indicate area intensities with
pseudocolor, yet others reverse the
background and foreground or create or
destroy ligatures, and so on.

An initial plan to combine expert rules
from Aramaic grammars with image-
understanding techniques developed
elsewhere to “‘guess’” at letters was re-
jected by the user-scholars, who wanted
to keep complete control of the decision-
making process in human hands. With the
storage capacity provided by Video Slate,
they can not only save their data and
““final choices,”’ but can also compare
similar letters and words from various
parts of the manuscript.

In search of scholar-friendly imaging
The hardware we’ve assembled cannot be
said to be a tool for users, except in the
grossest sense. The filters that have been
designed, as effective as they are, will
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become tools only when they are
transformed from algorithms and matrices
named for their inventors into natural-
language instructions or icons that are
easy to understand and that conform to
the experience and customary methodol-
ogy of the scholars using them.

In addition to tools for extracting,
magnifying, clarifying, and enhancing the
underprint, a full tool set would include
those for zooming and panning across the
page, comparing letters to other letters or
graphically imposed templates, and draw-
ing and scaling. The result will be a
document-analysis workstation that
scholars in ancient history should find
useful across a spectrum of tasks that call
for the interaction of informed sensibility
and sophisticated computation at
reasonable cost. Our goal is to bring to
researchers in the humanities the benefits
of workstation technology that are com-
monplace in the sciences.

Notes
'The data, partial funding, and some of
the equipment for this work were provid-
ed by Professor Bruce Zuckerman of the
West Semitic Research Project and Imag-
ing Technology, Inc.

*These images contain less information
than a general full-color video frame, so
the frame-storage-capacity figures are
not directly comparable to those for DVI
in the accompanying article by Bob
Hurst and Arch Luther. H

DVI

continued from page 10
video were not compressed, it would re-
quire 7200K of RAM.

DVI for the holidays

DVI has already excited so much interest
in the video and graphics community that
nearly 100 companies have requested par-
ticipation in the first wave of commercial
applications. Military and government
agencies are also interested. According to
GE/RCA, DVI boards and software
should be available by the third quarter of
1988, and we should be seeing applica-
tions by the end of the year. M
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American distributors for Bonar
Wallis Hivolt, who have been
manufacturing quality high-
voltage devices in the UK since
1972. Some of the Bonar Wallis
Hivolt packages are designed and
approved for military and air-
borne environments.

Give us a call, and we'll do our

best to make your system develop-
ment succeed.

International High Voltage Electronics, Inc.
An affiliate of LORAD Medical Systems, Inc.

In Connecticut, 1-792-7820
FAX 1-203 743-3370

Finance Drive
Danbury, CT 06810
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Ad-Vance Magnetics, Inc.
AEG Corp.

Alphasil, Inc.

Amuneal Manufacturing Corp.
Applied Films Lab, Inc.

Babcock Display Products
Ball Electronic Systems Div.
BDH Ltd.

Bendix Corp.

Brewer Science, Inc.

Canon, Inc.

Cardion Electronics

CELCO

Cherry Electrical Products Corp,
Clifton Precision/Special Devices
Clinton Electronics Corp.
Computing Devices Co.
Connecior Corp.

Conrac Corp.

Corning Glass Works

Dale Electronics

Data Images

David Sarnoff Research Center, Inc.
Digital Electronics Corp.

Displays Inc.

DISCOM/Display Components, Inc.

EEV, Inc.

EG&G Gamma Scientific
Electronic Display Systems, Inc.
Electro-Plasma, Inc.

Endicott Research Group, Inc.

Ferranti-Packard Electronics, Ltd.
Futaba Corp.

GEC Avionics, Inc.
General Atronics Corp.
General Electric Co.

GML Information Services
GTE

George D. Harris Assoc., Inc.
Hartman Systems

Hazeltine Corp.

Hewlett-Packard Co.

Hitachi, Ltd.

F. Hoffman La-Roche & Co., Ltd.
Hoya Optics, Inc.

Hughes Aircraft Co.

Hycom, Inc.

IBM Corp.

Imapro Corp./Imaprint Design, Inc.
Incom, Inc.

Industrial Electronic Engineers, Inc.
Infodex, Inc.

Interstate Electronics Corp.
Inter-technical Group, Inc.

ISE Electronics Corp.

K & R Engineering Sales Corp.
Kollmorgen Corp. Photo Research
Div,

Litton Panelvision Corp.

Litton Systems Canada Ltd.
Litton Systems, Inc. (2)

Los Alamos National Laboratory

Magnavox Government & Industrial
Electronics Co.

Magnetic Radiation Laboratories

Microfield Graphics, Inc.
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Microvision

Minolta Corp.

Mitsubishi Chemical Industries
America, Inc.

Mitsubishi Electronics America, Inc.

Monitronix Corp.

Murata-Erie North America, Ltd.

NEC Electronics, Inc.

NEC Home Electronics (USA), Inc.

Norden Div. United Technologies
Corp.

NYNEX Science & Technology

OKI1 Electric Industry Co., Ltd.
Optical Coating Lab., Inc.
Optical Radiation Corp.

Orwin Associates, Inc.

Ovonic Imaging Systems, Inc.

Penn-Tran Corp.

Philips Electronics, Lid.
Phosphor Products Co., Ltd.
Photonics Technology

Planar Systems, Inc.
Plasmaco, Inc.

Plessey Naval Systems
Precision Electronic Glass, Inc.

PTK/Rantec Div. Emerson Electric Co.

Quantum Data Inc.

Racal Microelectronic Systems
Rank-Brimar, Ltd.

Raytheon Co.

The Report Store

Ricoh Co., Ltd.

Rogerson Kratos Corp.

SAI Technology Co.

Sanders Associates, Inc.

Schott America—Glass & Scientific
Products, Inc.

Sigmatron Nova, Inc.

Singer-Librascope

Sony Corp.

Stanford Resources, Inc.

Supertex, Inc.

Syntronic Instruments, Inc.

Talig Corp.

Tektronix, Inc.

Test & Measurement Systems, Inc.

Texas Instruments, Inc.

Thomas Electronics, Inc.

Thomson Electron Tubes & Devices
Corp.

UCE Liquid Crystal Displays
United Enclosures, Inc.

Venus Scientific, Inc,

Video Monitors, Inc.

Villa Precision, Inc.

Visual Information Institute, Inc.
Westinghouse Electric Corp.

Zenith Electronics Corp.
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Palisades Institute for Research
Services, Inc.

201 Varick Street

New York, NY 10014

Jay Morreale, Advertising Manager

212/620-3371
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Stephen Steeves

The Pattis Group
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312/679-1100
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Becky Akers
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New York, NY 10017
212/953-2121
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1988 IDRC
Papers due May 9

Display Standards Committee Is Formed

Peter A. Keller, Chairman

SID Definitions/Standards
Committee

Tektronix, Inc.

P.O. Box 500, M/S 46-548

Beaverton, OR 97077

503 627-5429

A committee on definitions and
standards for displays is being
formed. It is expected to cover the
specifications and measurement
methods for evaluating display
performance parameters. Anyone
interested in participating on the
committee or having suggestions
for needed standards should
contact:

The first meeting will be held dur-
ing the 1988 SID Symposium.
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PRECISION ELECTRONIC
GLASS, INC.
1013 Hendee Road
Vineland, NJ 08360
FAX: 609/691-3090
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® Fast . . . Accurate 1v | ‘ |T [YL

* Color CRTs (Optional)

o
Clear visual prompts guide operator to make adjustment.
Shown: Vertical Height.

CR Technology has a proven system to save you time and money,
improve product quality and increase operator consistency, accuracy and productivity.
Call or write to have us study your needs.

CR TECHNOLOGY

23062 La Cadena, Laguna Hills, CA 92653 Telephone: (714) 859-4011 Fax: (714) 859-3214
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Approaching

ZERO
DEFECTS

PEG
CRT BULBS

B Continuous Process Control

B More Uniform Wall
Thickness

W 1/2" to 7" Diameter Range
B Low Tooling Cost
B Prototype Design Work

B Better than Machine Made
Round CRT Bulbs

The Leader in Hand-Crafted
CRT Bulb Blanks

For details call 609/691-2234.
(TS TLEN

GLASS, INC.
1013 Hendee Road
Vineland, NJ 08360
FAX: 609/691-3090

L.

Best
Sensitivity e

201-327-1123
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CRT-480

Machine Vision for Automated Inspection
and Alignment of CRT Displays

ing Mew Debuy
CRT TEST SYSTEM

® CRT Inspection/Alignment

It | Pincushion/Barrel Distortion

F7 |Vertical Helght

* Brightness
* Rotation/Tilt
* Vertical /Horizontal Size
* Centering
* Pincushion/Barrel Distortion
* Linearity
» Easy to Use
® Interactive Graphics/Prompts
= Fast . . . Accurate
* Color CRTs (Optional)

Clear visual prompts guide operator to make adjustment.
Shown: Vertical Height

CR Technology has a proven system to save you time and money,
improve product quality and increase operator consistency, accuracy and productivity.
Call or write to have us study your needs.

CR TECHNOLOGY

23062 La Cadena, Laguna Hills, CA 92653 Telephone: (714) 859-4011 Fax: (714) 859-3214
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plasma portables

continued from page 13

and EL panels stems from a difference in
capacitance—that of EL devices being
1000 times that of plasma devices. The
reasons are straightforward. The gas gap
of a plasma panel is typically 100 pm
thick and has a dielectric constant of 1.
The EL panel phosphor is typically only 1
pm thick with a dielectric constant of 10.
The low current requirements of the ISA
plasma panel will keep it competitive with
the other flat-panel technologies.

The absent-minded professor
Following a lecture, engineering students
like to embarrass their professors by ask-
ing when their wonderful theories will ap-
pear in a product. For plasma displays,
the University of Illinois has established
an industrial affiliates program that is
supporting both the research and
technology-transfer initiatives. Several in-
dustrial development efforts are now im-
plementing these ideas in products.

I am personally participating in one of
these efforts—the startup firm Plasmaco
in Kingston, New York, which recently
acquired the IBM ac plasma display
manufacturing facility. The plant can pro-
duce 640 x 400 pixel panels at the rate of
250,000 per year. Plasmaco also acquired
the exclusive license to the manufacturing
know-how IBM acquired during the 20
years they conducted research and
development on ac plasma displays. We
will, in addition, license from the Univer-
sity of Illinois the circuit design for ISA
(and also that for an energy-recovery sus-
tainer) to produce what we anticipate will
be a low-cost, low-power, and highly
competitive flat-panel display.

Plasma’s warm glow

Reduced power consumption and lower
circuit costs promise to make plasma
displays highly competitive in today’s flat-
panel market. In addition, plasma
technology seems well-suited for develop-
ing trends.

The first of these is the increasing de-
mand for higher-resolution displays with
more pixels to accommodate multitasking
and graphics. The day is not too far-off
when one-million-pixel displays will be
standard, and plasma is the only flat-
panel technology that today offers prod-
ucts with over half a million pixels.

The second trend is the increasing de-
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AC Plasma
Displays ...

Not just for big
spenders anymore.

For all their superiority, AC plasma displays have
always been an expensive proposition.

Until now.

We've eliminated half the address drivers. The result is
lower cost than ever before possible.

But that's not all.

Our new energy recovery sustain circuit requires
surprisingly little power. This puts AC Plasma well
within the reach of battery powered PCs.

As of now, AC plasma displays are no longer for

big spenders.

They're for smart ones.

Call us for more details.

268R Clinton Avenue, Kingston NY 12401

914-338-0201
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mand for color—1987 was the first year
in which sales of color CRT computer
monitors exceeded that of mono-

chrome monitors. Several full-color
plasma displays have been developed in
research laboratories, demonstrating im-
ages comparable to those on color CRTs.
The most impressive is a 640 x 448 full-
color 20-in.-diagonal plasma panel from
NHK, which will be described in a paper
to be delivered at the Society for Informa-
tion Display’s 1988 International Sym-
posium, May 23-27, in Anaheim.?

Notes

L. F. Weber and R. C. Younce,
““Independent Sustain and Address
Technique for the ac Plasma Display
Panel,”” Digest of Technical Papers, 1986
SID International Symposium (May 1986)
pp. 220-23. This presentation received the
award for best paper at SID ’86.

2H. Murakami et al., “Fabrication Tech-
niques for a 20-in. Color Plasma Panel,”’
Digest of Technical Papers, 1988 SID In-
ternational Symposium (May 1988). H




Ever wish your
CRT screen was just

linton Electronics’ new a tt e

‘ 15-inch, 90-degree,
20 mm cathode ray tube gives
you all the advantages of the popular

14-inch CRT and more! It gives you 18 %
more useful screen area!

The new 15-inch CRT utilizes the same
mechanical mounting and faceplate
dimensions as a standard 15-inch CRT.
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18 % More Live Screen Area

savings of a 20 mm neck and a

90-degree deflection angle.
You gain the flexibility of using
Clinton’s new 15-inch CRT for low-cost
data display, and a standard 15-inch
CRT for high-resolution graphics. ..
without retooling the terminal housing
or front bezel.

ger [} It offers the additional cost

Clinton’s new 15-inch CRT uses 20 mm
deflection components, so it uses less
power and costs less than a standard
15-inch CRT. And it can be driven by
the same electronics in your 14-inch
display. The new 15-inch CRT is
available in your choice of regular or

flat profile faceplates.
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Flat Profile Standard Profile

Clinton Electronics is a pioneer in the
development of high-resolution,
RFI/EMI emission control and anti-
glare systems for optimum display
performance.

When you need the
competitive edge for
your display, Clinton
offers the solution.

CLINTON
=15, ELECTRONICS
CORPORATION
6701 Clinton Road, Rockford, IL 61111
Phone: (815) 633-1444,
Telex: 6871504 CECRK,
Telefax: (815) 633-8712
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Panasonic°'DC Plasma Displays...
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Lifeline to the future.

Tomorrow’s application...
today’s designs.

They require thin, flat displays that are
both compact and durable. Offering
ergonomic design and consistent, high-
quality performance.

Panasonic is ready now with an ex-
tensive line of flat panel displays that
meet these demands. A lifeline to the
future of display applications.

The DC advantages.
Matsushita's experience as the world's
largest supplier of dot matrix PDPs has
clearly established the advantages of
DC plasma. Advantages like lightweight
and super-thin, compact dimensions.
Which make our panels ideal for port-
able or medical instrumentation.
Advantages like simple, durable con-

struction that provides reliable perfor-
mance. An essential feature in factory
automation and process control facilities.
Advantages like small footprint and
advanced ergonomic design — including
TUV certification. So graphics on tomor-
row’s smaller portable computers will
still be sharp and easy to read. And so
that other products such as POS termi-
nals may incorporate flat panel displays.

A wide variety of formats

are available now. =

No doubt you have other applications
in mind. From working designs to creative
concepts that you're ready to turn into
practicalinnovations. And the extensive,
rapidly growing line of Panasonic DC
plasma displays is ready to meet these
applications.
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The technology you need is available
right now, in a wide variety of formats,
including 200 x 640, 400 x 640, 350 x
720 and 480 x 640. All with two- or four-
level gray scale capability.

And when we say this technology is
available now, we mean the product is
ready to ship in OEM quantities. It's the
lifeline to the future...today.

For further information, contact
Panasonic Industrial Company, (a divi-
sion of Matsushita Electric Corporation
of America), Display Components Divi-
sion, Two Panasonic Way, Secaucus,
NJ 07094. (201) 392-4710.

Panasonic
Industrial Company



