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High
resolution,
rugged CRT’s
for avionics
...a brighter
idea from
AEG!

The new color display tube
from AEG, the M18-E851,
is specifically designed to
meet the needs found in
avionics applications.

This new rugged assembly
is quite at home in the
relatively harsh
environmental confines of
a high performance aircraft
cockpit.

The CRT achieves its high
resolution via the use of a
fine 0.2mm pitch shadow
mask and a very rugged
in-line electron gun.

Assembly technology for
the very bright 5" x 5"
display includes a
self-converging deflection
system, static color purity
with convergence
correction and an effective
contrast enhancement
filter. All of these
innovations result from the
many years of AEG
leadership and experience
in tube technology for
avionics.

AEG is a world wide
source for technological
innovation in areas which
include not only technical
tubes for avionics but
information systems,
electronic packaging,
power semiconductors,
robotics and office
systems, to name a few.

For more information on
our high resolution color
CRT's or on any of our
other high technology
products, contact:

AEG Corporation

Route 22-Orr Drive

PO Box 3800

Somerville, NJ 08876 -1269
or call (201) 231-8300.

AEG
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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.

256 Level Gamma Pattern

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.
Muitiple outputs—differential TTL, ECL & analog.

An palette of 16 million colors to choose from.

SMPTE RP-133

Custom images you can design, use and store.
Terminal and system interfaces—RS232 & |IEEE488.
Mass storage on floppy disks.

High Fraquency

Four sync channels with programmable pixel time.

@RPCPERRPE®® ®E

- Flexible units—pixels, frequency and time.

Cross Taik

Cross Talk | CALL US FOR A FREE VIDEO TARE 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

\u.\m‘um DATA

RGB Delay
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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.

N

s A
=

[H] \

Measures:

e Luminance (Footlamberts & Nits) e 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) ¢ High Voltage Regulation Tests

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

e Pattern Generation for Tests ® 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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—UPDATE
YOUR IMAGE

. . . With the-uncompromising quality of products manufactured
by-CRT Displays—AR Division of Teitron, Inc.

At CRT Displays, we stand by, the quality of our products,
and just as important, we stand ready to-serve all our
customers’ CRT needs.

j"’malle CRT Displays your supplier for super reliable monochrome tubes.

For more information and competitive prices; call our
technical representative today at 1-800-TELTRON.

" TELEX- 4990805 * FAX: 215-582-0851
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The Convergence Factor.

Convergence: the single most
critical factor in color CRT
performance.

Until now, Delta-gun tubes were
the best way to achieve near per-
fect convergence, but only with
costly adjustment electronics.
Meanwhile, many in-line tubes are
plagued by perceptible misconver-
gence. Which can lead to poor
picture quality. A poor quality
image for your product. And
poor, bleary-eyed operators.

The Panasonic achievement:
low cost in-line color CRTs with
better-than-Delta convergence
performance.

Without complex adjustment
electronics. .. and none of the
convergence drift inherent in
active correction systems. At last,
high resolution in-line tubes with
stable performance that stands
up to the ravages of time and
tough office/industrial environ-

The

achievement of

Panasonic

high resolution

LE T
color CR

How did we do it? With a
preconverged in-line tube/yoke
combination unlike any other.
Our precision S/ST (saddle/saddle
toroidal) deflection yoke is ideally
matched to each tube, for near
perfect convergence, high repeat-
ability and stability over a wide
range of operating conditions.

We combine it with a specially-
designed OLF (overlapping field
lens) gun and unitized grid con-
struction, providing spot unifor-
mity across the entire screen and
near-Delta resolution.

The result: a triumph over the
convergence factor. Find out what
it can do for your next color ter-
minal or monitor, and ask about
our full line of quality color and
monochrome CRTs. Write or call:
Panasonic Industrial Company,
Computer Components Division,
One Panasonic Way, Secaucus,
N.J. 07094; (201) 348-5278.

Panasonic
Industrial Company
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Bulls in the glass shop

““The news of my death,”” said Mark Twain,
“‘has been greatly exaggerated.”” Much the same
can be said of the cathode-ray tube; but at the
age of 91 (counting from Karl Ferdinand
Braun’s invention of a ‘‘cathode-ray indicator
tube’’ in 1897), the CRT not only refuses to die,
it refuses to get old.

With remarkable grace, the CRT has con-
fronted the challenges placed before it: color, in-
creasing resolution, increasing (and variable)
scan rate, squarer and flatter screens, dramatically larger sizes, and (on a
developmental basis) wider aspect ratios. Except for very small and very
large displays, or where volume, weight, or power consumption are over-
riding factors, CRTs provide the highest level of performance and the
lowest cost of all available technologies.

This remarkable record stems from the basic nature of the device and
a great deal of creative science and engineering that has gone into CRT
development. The most recent advances would have been impossible
without advanced computer-aided engineering tools that incorporate a
sophisticated understanding of electron physics, electromagnetics,
materials, finite-element analysis, mathematical programming, and com-
puter graphics.

In this issue, Dennis Bechis discusses modern gun, lens, and yoke
design, and how these now depend on computer models. Bob Mathew
looks at the problems new CRT applications and market directions pre-
sent to bulb designers and manufacturers. And Bob Lin discusses the in-
creasing use of automated testing and calibration in CRT manufacturing.

The CRT’s mastery of new applications results in projections of a
remarkably stable share of the information-display market, despite the
impressive technical advances of flat displays. In a panel discussion on
the future of displays held at the March meeting of the National Com-
puter Graphics Association in Anaheim, chairman Carl Machover noted
that the CRT market share today is 85%, with flat panels having 15%.
He then challenged panel members Tom Maloney, Alan Sobel, Larry
Tannas, and Jim Wurtz to present their projections of CRT market share
in 1998. There was some variation, but Jim Wurtz’s estimate of 75%
seemed to be the median response. Larry Tannas diplomatically refused
to make a projection but did say that, in light of the typical 10:1 price
differential, ‘‘for any task, flat panels will be used only where CRTs
won’t fit.”

With good reason, CRT manufacturers and system integrators can
bullishly look forward to their immediate technical and commercial
futures.

—Kenneth I. Werner
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with engineering for the emerging fields of flat
panel Display, Information Processing and
Electro-Optics. Our extensive new quality line
of glass and thin-film materials incorporates the
latest imaging and process technology services.

Integral to these new materials is Hoya’s
exclusive transparent and electro-conductive
ITO thin-film on precision glass substrates.

* Low defect Indium Tin
Oxide: extreme surface
cleanliness
* Optimized film unifor-
mity: purity and stability
* Specialized film struc-
; ture: precision etchability
‘ * Flexible film character:
resistivity vs. thickness
* Special 5iO, undercoat
and/or SnO, over coating
* To 14" x 14" size: volume

The Hoya tradition of excellence continues

Major quality, yield and cost advantages include:

Highlight your Displays with HOYA's imaging.

Optimum product quality is ensured by
virtue of Hoya’s precision gI.Lss polishing and
cleaning process, and our unique multicarrier
packaging.

In precision glass, thin-film blanks, imaged
panels, and large blanks/masks, Hoya’s diversity
meets the demanding requirements of; flat
panel displays, electro-optic devices, large area
electronic circuits, anti-reflection/polarizing
films, and sensor/solar cell technology.

Look to Hoya as
your complete source for
all flat panel component
design and imaging needs.
We have the material and
process know-how to
support your end product
success.

Contact us, we'll
make it work for you. In
CA: (408) 435-1450;
in NJ: (201) 307-0003, in

thin-film deposition TX: (214) 450-4410.
- /N
] 4
g The image of tomorrow:
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A Measure of Reality

Radiometer system measures the thre
ently, yet snnullaneously Errors mtroduccd by measuring each bea _wuh
the remaining two turned off are completely eliminated. The result?

Measurements that reflect actual operating conditions. And a true measure of
convergence reality.

Entire Display Characterization — With No Moving Parts. Another EG&G
exclusive. Without moving the measurement system or the display under t
test, the GS-1000 measures luminance, spot size, color and deflection over an

entire display. And because it relies solely on display beam motion, under the IIltelllgenﬂy

control of your computer, the system can be used by an operator with,

minimum training. easured

Budget Sensitive? EG&G’s complete line of spatial systems starts off with our
low priced DR-2550M Scanning Microphotometer. With its internal micro-
processor, the DR-2550M delivers uncompromised measurement accuracy.

Regardless of the application or budget, EG&G continues to set the industry
standards. For solutions to your lIU'ht measurement I]C‘E(lb contact your
EG&G representative today.

2N EG=zG GAMMA SCIENTIFIC

Intelligent Solutions for Today’s Light Measurement Needs

3777 Ruffin Road * San Diego, California 92123 « (619) 279-8034 + Telex: 69-7938 ¢+ Fax: (619) 576-9286 ¢« Cable: GAMSISDG
ENGLAND: \Ield\ I 1r|||tcd Tel: (44) 892-46533 L‘\ 38
FRANCE: RMP + Tel: ; ETHERLANDS: Koning en Hartman Elekirotechniek B.V. » Tel: 015-609906

GERMANY: Polytec G SWEDEN: C. R. Hintze Trade AB * Tel: 08-767 90 40
f TALY: DB Electronic Instruments S.R.L. Tel: (02) 6469341 SWITZERLAND: GMPS. A.+Tel: 021-33 33 28

PAN: Midoriya Electric Company Ltd. * Tel: (03) 561-8851
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The CRT is the Users First ¢
Impression of Your System.

AHILEEAH

LG

~ Phosphor CRTS have contributed
~to Clinten’s reputation as an
industry leader.

And now Clinton has added a
17" and 20” CRT to their Flat
Profile CRT Series. These new
tubes are specially designed to
meet the need for increased
display area in workstation
applications. "

et’s face it, all the dramatic data
processing innovations in a new
product are worthless to your
customer if the CRT screen
doesn't perform.

That is why leading manu-
facturers have trusted Clinton
CRT; for years. They know
Clinton CRTs deliver reliability
and performance every time.

Team Up With Clinton. =
 Clinton is more thana CRT - =
supplier. We are ready to team up
with your company to providea
CRT that will enhance your new
product design.

And with engineering and
extensive manufacturing capa-
bilities based in the United States,
Clinton can accommodate the |

Plus, Clinton’s range of
monochrome CRTs and
phosphor types allow you to
choose the most ergonomic end-
user interface.

Clinton Responds to
Market Demands.

Clinton is prepared to meet the
cver changing demands of the
computer and workstation
industry. That means you'll get
the high quality CRTs you need,
and in the latest configurations
Fhut will give your product
increased appeal.

Innovations like Flat Profile
CRTs and Spectrum Segmented

Clintons 17" & 20"
Flat Profile CR15 are idecal
Jor Workstation Applications.
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most stringent “‘Just-in-Time”
delivery schedules with
competitively priced CRTs.

When you are looking for a
monochrome CRT and you want
to ensure your new product’s
success, Clinton’s the only choice.

Clinton Electronics Corporation

6701 Clinton Rd.* Rockford, IL 61111

815/633-1444
Telex: 687 1504 CECRK
Telefax: 815/633-8712
CLINTON
=S, ELECTRONICS

CORPORATION

*—4—
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president’s message

I am very pleased and honored to have been
elected president of the Society for Information
Display. I have some ideas that I believe will
further strengthen our society.

First is strengthening the chapters. On the
morning before the May meeting of SID’s
board, I scheduled a seminar for organizing
good chapter meetings. Peter Baron (Los
Angeles Chapter chairman) and William
Hamilton (New England Chapter chairman)
shared some tricks with all who came. Addi-
tionally, we proposed having the chapters host
the January and September SID board/symposium meetings with a one-
day technical session like the one held in New England last year. We also
inaugurated at the SID Symposium the first annual off-shore chapter
luncheon. I see this as a very important event at future symposia.

The second item is our national office. I dare say that for our size
we have the finest headquarters of any professional organization.

Mrs. Bettye Burdett has done an excellent job in managing it. I believe,
however, that the board has understaffed the office and has grown ac-
customed to not asking for the services that a national office could pro-
vide. But one doesn’t miss the services one never had. Qur need for
growth is more subtle, and exists primarily in the need for more direc-
tories, more mailings, more promotion and sales of our publications, and
more support to the society’s executives.

The third item is to strengthen the role of the board itself. This is
more in spirit than in deed. The society’s bylaws clearly define the role
of the board. I am implementing them to the fullest extent. A specific
point that requires attention is that a board member and, therefore, the
whole chapter he represents, loses his vote when he can not come to a
meeting. I have initiated a change in our bylaws to enable the board
member’s chapter chairman to exercise his proxy vote when appropriate.

The fourth issue is the most critical. If you have been watching the
SID budget, you are aware that the SID journal’s financial situation has
been unacceptable. I don’t believe the solution is to throw in the towel,
but to find remedies—and promising new remedies are in place. I had
previously thought we could not afford a journal of the scope to which
we had become accustomed. Our experience level is now much higher
and I believe substantial progress toward solving the affordability
problem was made by our previous publications chairman Phil Heyman.
Our new publications chairman Tom Curran will bring new ideas and ex-
perience to the task of ensuring we meet our budget and publication
objectives.

I have given each of the committees new goals and am looking for-
ward to a vigorous year. I need your support and advice. Tell me what
the society needs and/or how you would like to help. SID has been an
exciting and vital organization. Together we can enhance its vitality even
further.

—Larry E. Tannas, Jr.

Information Display 6/88 9




Guns and yokes—computer aid for
modern designs

BY DENNIS J. BECHIS

IHE DEVELOPMENT of sophisticated

computer tools is keeping the standard
direct-view shadow-mask color CRT
young and dynamic, even at nearly 40
years of age. Driven by rapidly expanding
markets for high-resolution color
graphics, computer monitors, and giant-
screen consumer televisions, and by the
realization that higher definition television
systems are coming, a number of com-
panies have recently used computer
modeling to design electron guns and
deflection yokes that yield greatly im-
proved resolution with designs that are
more manufacturable and cost effective.

Computer potentials

Every CRT engineer has wished, after
viewing a poorly performing CRT, that he
had used a different grid in the electron
gun. With the advent of computer pro-
grams that accurately simulate electron
optics in three dimensions, a gun designer
can calculate in less than 20 min the effect
of a new grid on the high-current corner
spot. If he has already simulated a large
number of different gun geometries, he

Dennis J. Bechis is a member of the
technical staff at the David Sarnoff
Research Center, a Subsidiary of SRI In-
ternational, Princeton, New Jersey. In the
early 1980s, he was a member of the

team that designed and developed the
COTY family of electron guns and yokes
Jfor RCA’s color picture tubes. He has an
undergraduate degree in astronomy from
Harvard College and a doctorate in high-
energy physics from the University of
Maryland.
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can rapidly view the corner spots that
result from different grid thicknesses or
shapes, and change from one gun design
to another as if the stainless-steel grid
were as malleable as putty.

The advent of three-dimensional
electron-optical computer codes in the late
1970s and early 1980s led to startling in-
novations in electron gun designs for
CRTs. The software called POT3D, for

(a) XL lens

Fig. I:

lens.

Computer models of (a) RCA’s XL lens, and (b) a three-beam quadrupole
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Fig. 2: BEAM3D simulations of 4-mA beams deflected to the 2 o’clock screen corner of a 25V 110° self-converged CRT for two
cases: (a) without dynamic astigmatism correction, which results in vertical overfocusing, and (b) with correction by a dynamic
gitadrupole lens. The trajectories of electrons in the vertical plane are presented relative to the trajectory of the beam’s center.

eample, which was developed in 1979 at
what is now the David Sarnoff Research
Center, solves in three dimensions for the
electric potential and field in a region sur-
rounded by conductors. POT3D was a
major tool in the design of the noncylin-
drically symmetric XL lens for RCA’s
COTY guns. In the XL (for “‘expanded
lens’’), the three electron beams are fo-
cused and converged by the electric field
in an open, bathtub-shaped region that
lies between two planes of round aper-
tures [Fig. 1a]. Without POT3D, enor-
mcus time and effort would have been re-

quired to achieve an anastigmatic focus at
the same voltage for all three beams and
to simultaneously ensure the center-screen
convergence of the beams. The XL lens
was revolutionary because it realized two
goals that common wisdom held could
not be achieved simultaneously. First, it
reduced convergence errors at the screen
by decreasing the beam-to-beam spacing
in the gun and, second, it reduced the
best-focus spot size by lowering the
spherical aberration of the main lens.
Many of the nonsymmetric lenses that
have been developed—the overlapping

field (OLF) lens of Matsushita, the con-
ical field focus (CFF) lens of Philips, and
the elliptical aperture (EA) and elliptical
aperture, concave surface (ES) lenses of
Hitachi—were designed with the
assistance of three-dimensional electro-
static field- and potential-solving codes.
But the early computer programs used
to design these lenses could not accurately
predict the size of deflected spots at the
screen because they could not perform the
complicated three-dimensional computa-
tion of space-charge forces arising from
the mutual repulsion of electrons. Pro-
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grams that ignore space charge predict
spots that may be 2 or 3 times smaller
than measured spots. So, although many
of these codes were (and still are) power-
ful tools, detailed design optimization of
CRTs still required the construction and
evaluation of many CRT prototypes.

Dynamic quadrupole lenses

Recently, a number of companies have
developed electron guns that employ
dynamic electrostatic quadrupole lenses to
greatly improve resolution along the sides
of the screen [Fig. 1b]. These lenses
dynamically correct the severe vertical
astigmatic overfocusing suffered by elec-
trons in a beam as the beam is deflected
horizontally by a self-converged yoke
[Fig. 2a]. If uncorrected, the overfocusing
leads to a very tall spot at the screen’s
corner and a significant loss in vertical
resolution. In many of today’s CRTs, this
major drawback of self-converged yokes
is alleviated by putting slots in the gun’s
triode, and/or ‘‘stigmators’’ into the
gun’s main lens. But these fixes have the

undesirable side effect of increasing the
height of spots at the center of the screen.

Dynamic quadrupole lenses, on the
other hand, make it possible to achieve
excellent resolution at the corner and sides
of the screen without sacrificing resolu-
tion at the screen center. By applying a
voltage to the six horizontal plates [Fig.
1b] that is higher than that on the four
vertical plates, beams passing through the
quadrupole on their way to the main lens
are made to diverge in the vertical plane
with sufficient speed to compensate for
the yoke’s strong overfocusing [Fig. 2b].
Because the amount of overfocusing
depends on the beam’s landing position
on the screen, the voltages on the correc-
ting quadrupole and on the neighboring
grids must be modulated dynamically at
both horizontal line and vertical field fre-
quencies by special circuitry.

Computer modeling has led the way to
electron-gun designs that require only a
single dynamic voltage waveform, that
reduce the necessary voltage modulation,
that do not dynamically upset the center-

screen convergence, and/or that reduce
the likelihood of damage from arcing.

Improved triodes

Significant improvements in resolution
have also been achieved through the
development of higher performance
triodes. The split G2 triode of Thomson
Consumer Electronics and the aberra-
tion-reducing triode (ART) of Philips and
Matsushita both employ strong focusing
lenses in the triode to improve the focus-
ing quality of a beam [Fig. 3]. These
lenses reduce the effective source size by
shortening the region along the z-axis in
which the electrons cross. In turn, the
smaller source is imaged to a smaller spot
at the CRT’s screen.

Another way these novel triodes im-
prove resolution is by fanning the electron
trajectories apart. When the beam reaches
the main lens, the current distribution
along the beam’s diameter is nearly
uniform, without the “‘hot core’” of
beams created by conventional triodes.
These hot core electrons are very close

Stator Yokes

Penn-Tran Corporation. Route 144 North, P.O. Box 1321, Wingate. PA 16880

814-355-1521
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Trajectories in Improved Triode

X (mils)
X (mils}

(b)

0 75 150
Z (mils)

Fig. 3: BEAM3D simulations of 4-mA beams in (a) a conventional triode, and (b) an improved triode, showing the more concen-
trated z-axis electron crossings.

together, so space-charge forces are high yield spots 30-50% smaller than those because the spreading’s contribution to
and the beam spreads severely as it drifts | generated by conventional triodes. spot size scales as the square of the gun-
from the main lens to the screen. At beam Reduced space-charge spreading is a to-screen distance. Moreover, to make
currents over 2 mA, the novel triodes very important issue for giant-screen tubes | giant-screen tubes as bright as smaller

MINOLTA METERS THE MEASURE OF EXCELLENCE

FOR ACCURATE NON-CONTACT ‘ iz
COLOR MEASUREMENT, -
NO OTHER METER COMES CLOSE. s

Minolta’s new CS-100 Chroma Meter achieves precision
and comes close to everything else. Everything else, that s, in
the way of light sources or surface colors that you might
otherwise find difficult to measure.

Just point itand instantaneously read the luminance value
of light sources or objects which are either too hot, too distant,
too small, too inaccessible or for any reason simply not to be
touched. Our spot colorimeter’s built-in memory will also give
you the difference between any two such sources or objects
automatically.

And the CS-100 is just one of Minolta’s full line of light and
color measurement instruments. For more information,
including our 21 page booklet “Precise Color Communications,”
please call (201) 825-4000 or write: Minolta
Corporation Industrial Meter Division, 101
Williams Dr., Ramsey, New Jersey 07446.

When you need precise measurements,
you just can't touch it. ONLY FROM THE
MIND OF MINOLTA. MINOLTA
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CRTs, higher beam currents are used.
This increases the space-charge spreading
even more and, in addition, overloads
conventional cathodes. In response to
these issues, Matsushita, for instance, is
introducing into its 45-in. tube an ART
triode and a dispenser cathode, which can
provide the higher current required
without shortening cathode life.

Computer simulation has aided the
design of high-performance triodes. With
their computer tools, Philips designed a
vertical slit in the G1 electrode of the
45AX gun to provide a static partial com-
pensation for deflection defocusing; the
design was optimized to achieve simul-
taneous ART behavior in both the
horizontal and vertical planes. Using the
BEAMS3D program created at the Sarnoff
Center, Thomson Consumer Electronics
learned that the improved performance of
a split G2 triode is lost with only very
small misalignments of the grids. Since
then, BEAM3D has helped to find designs
whose performance is much less sensitive
to grid misalignment.

Yoke developments

Sophisticated programs to calculate the
magnetic field generated by a deflection
yoke have also had a major impact on
CRT development. YOKE, software
developed in the early 1970s at the Sar-
noff Center, calculates the magnetic
potential created by a cylindrically sym-
metric ferrite core with windings lying in
planes. Since RCA’s yokes were then
mostly ““planar-wound”’ toroidal, YOKE
successfully analyzed them and corrected
their deflection problems. A new YOKE
program was completed in 1979 that
could model fully three-dimensional win-
dings adjacent to the ferrite core. This
program is now the mainstay of yoke
design activity at Thomson Consumer
Electronics, where engineers also use it to
design the arbors for winding saddle
yokes.

Computer-aided field fudging

A number of companies have written
computer programs to design magnetically
permeable pieces of metal that shape the
yoke’s magnetic field in a specific way.
The Sarnoff Center’s COMA program
greatly speeded up the process of design-
ing the small field-forming permeable
parts called shunts and enhancers, which
are positioned at the end of the gun to
correct vertical coma—a deflection error
in which the green beam does not land
vertically on the centroid of the red and
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blue beams at the 6 and 12 o’clock posi-
tions on the CRT’s screen.

Shunts and enhancers correct coma well
in consumer picture tubes of conventional
size, but they face severe limitations in
giant-screen CRTs and computer
monitors. The very long gun-to-screen
distance in giant CRTs magnifies any
residual coma error from slight
misalignments between shunts, enhancers,
and the yoke field. At the high horizontal
scan rates used in computer monitors,
shunts and enhancers can no longer cor-
rect coma because of the long recovery
time of eddy currents. So, in these ap-
plications, shunts and enhancers are being
replaced by coma-correcting field-formers
that attach to the rear of the yoke and
couple only to the slowly varying vertical
magnetic field. Using computer simula-
tion, Matsushita designed coma-free
deflection yokes of this type for their
26-33-in. picture tubes.

Large permeable pieces on the front of
the yoke can shape the vertical deflection
field to correct east-west raster distortion,
which is aggravated by the flatter face-
plates of today’s CRTs. Computer pro-
grams that model permeable pieces in
magnetic fields promise to streamline this
work.

Design optimization by computer
simulation

BEAM3D, a software system produced by
Sarnoff physicists and mathematicians in
1983, simulates the motion of an electron
beam from the cathode to the screen and
incorporates a rigorous three-dimensional
treatment of space-charge forces. Com-
paring hundreds of simulations with
measurements of real picture tubes has
convinced BEAM3D’s developers and
users of the program’s accuracy and ease
of use.

Engineers at Thomson Consumer Elec-
tronics use BEAM3D predictions with
confidence. Because corner spot simula-
tions take less than 20 CPU min on an
IBM 3090, engineers use the program to
develop and evaluate novel designs—and
to quickly traverse the optimization path
of a particular design before building an
expensive prototype. By assembling
simulated guns in the computer with
misaligned, tilted, or incorrectly spaced
grids, engineers can determine how these
errors degrade a design’s performance.
This information is used to find less sen-
sitive designs and to specify part and
alignment tolerances. Both approaches
minimize factory scrap rates.

The future

Engineers, scientists, and mathematicians
have successfully developed a wide range
of computer tools and demonstrated their
basic capabilities. As these design tools
become more fully integrated, facilitating
the exchange of information among them
and their users, they will lead to more
sophisticated CRT systems. The 1990s will
bring CRT system designs in which the
capabilities of guns, yokes, shadow
masks, bulbs, and circuitry are more
thoroughly utilized, and in which the
components are designed to perform
together in more optimal ways. To speed
the handling, comparison, and visual in-
terpretation of this data, convenient inter-
faces are being developed for use on
multiwindow graphics workstations. Such
an interface enables the user to create and
arrange windows showing color-coded im-
ages of BEAM3D-simulated corner spots
at different settings of the focus voltage,
for example, while examining two views
of an equipotential surface in the XL lens
in other windows [see cover photo].
Workstations with rapid updating would
allow a designer to use a ‘‘mouse’” to
slide up and down scales of voltage and
grid thickness and see the corresponding
spot in real time. At the David Sarnoff
Research Center, our goal is to develop
an integrated easy-to-use system of design
software that will be useful for many
years to come. We feel the time and ef-
fort is well worthwhile because color CRT
technology still has a long and technically
interesting future ahead of it.
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Notes

More information on these topics can be
found in the following paper and its
references: D. Bechis et al., “BEAM3D:
Computer Simulation of CRT Electron
Beams with Full Three-Dimensional Space
Charge, Thermal Spread, and Elec-
trostatic/Magnetic Fields,’’ Digest of
Technical Papers, 1988 SID International
Symposium (May 1988), paper 8.1. H



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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Automated CRT inspection and

alignment

BY ROBERT LIN, JR.

A s CRT MANUFACTURERS strive for

higher standards of product quality, they
are finding traditional testing and calibra-
tion procedures to be too slow, too incon-
sistent, and too resistant to statistical
analysis. One approach to these problems,
now being used by some companies, is ad-
vanced automated test systems incor-
porating machine vision.

The machine-vision portion of such a
system typically incorporates one or more
CCD cameras, a video monitor so the
operator can see the test images, and a vi-
sion processor (probably integrated with
the system controller) for digitizing and
manipulating captured or live images.
Special software packages can program
the system to perform image analysis,
gray-scale processing, image enhancement,
frame testing, character recognition,
brightness readings, and color determina-
tion, as appropriate for various
applications.

In the systems built by CR Technology,
we have found PC-AT compatible
microcomputers to be effective program-
mable system controllers that perform the
needed functions well. Communications
and network software are readily
available, making it easy to implement
communication and interface functions.
Existing statistical packages can work
with the system software for documenta-
tion, data logging, and failure analysis
right on the controller.

Robert Lin, Jr., is an applications
engineer at CR Technology, Inc., Laguna
Hills, California.
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In the old-fashioned way

Manual CRT adjustments to the yoke,
magnets, and various potentiometers are
still widely used on CRT manufacturing
lines. Here, operators visually inspect im-
ages on the CRT under test and adjust the
test image so it conforms to a template
that is laid over the screen. This process is
used to regulate raster height, width, rota-
tion, and centering, and both pincushion
and barrel distortion. In addition, the
monitor is generally inspected for align-
ment, focus, linearity, brightness, color
purity, and convergence. Because of con-
trol location, the inspector must often
make the adjustments while viewing the
CRT image in a mirror. In many cases the
inspection and adjustment criteria depend
heavily upon the operator’s judgement,
which varies with fatigue, experience,
discretion, and eyesight.

Manual adjustment and inspection is a
bottleneck in automated production en-
vironments and presents other difficulties
as well. First among these is that the
template/overlay approach does not easily
give quantitative data on the pass-fail
results of a given CRT. Second, operator
fatigue and variations between operators
make it impossible to guarantee adjust-
ment repeatability. Third, throughput and
quality of adjustment are directly related
to the operators’ individual experience
and judgement.

Automated solutions

The limitations of manual CRT alignment
systems are obvious, but fully automated
systems are often too costly because of
current CRT designs. The locations of the

magnets and yoke do not usually allow
easy robotic access; most existing CRTs
were designed for manual adjustment and
require the dexterity of a human operator.
(It is only recently that manufacturers
have begun incorporating electronic ad-
justments in their new CRTs to permit
fully automated adjustment).

A semiautomated approach seems to
offer the most generally applicable solu-
tion at this time [Fig. 1]. It addresses the
drawbacks of overlay/template CRT ad-
justment and inspection by enhancing the
capabilities of the operator rather than by
replacing him. In addition, it can provide
a powerful engineering tool by accurately
recording quantitative data for product
evaluation and failure analysis. Though
semiautomated for adjustment and
calibration, such a system can function as
a fully automated accept-reject inspection
system.

Our system—one example

CR Technology’s CRT-480 is a semi-
automated adjustment and calibration
system built along these lines. In this
system, interactive graphics and menus
guide an operator through systematic pro-
cedures that bring the CRT’s various ad-
justments within predetermined
tolerances. Systems already installed have
succeeded in helping their operators ob-
tain consistently precise adjustments,
quantitative data, higher throughput, and
better operator learning curves. Total ad-
justment time is generally less than 2 min,
with test tolerances between 0.5 and 2.0
mm. Comparable figures for manual
systems are 3-7 min and 2 or more mm.
In its automated inspection mode, the
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Fig. 1: Semiautomated CRT adjustment uses machine vision and a graphic interface to
enhance the operator’s performance. In this adjustment for image height, the screen of
the CRT under test is imaged by CCD cameras and sent to an image processor and an
Intel 80386-based microcomputer. When the operator has set the height to within the
programmed tolerance, the test system provides visual and audio confirmations. In a
manufacturing environment, such a test system would be placed on the production line.

semiautomated system can usually verify
all test criteria and log the data in less
than 15 sec.

Making semiautomated adjustments
One key to enhanced productivity is a
graphic interface that clearly correlates
different visual prompts with specific ad-
justments [Fig. 2]. These visual indicators
are displayed on the system’s monitor.
When the CRT under test is in proper ad-
Justment, the operator receives both visual
and audio confirmation. A typical adjust-
ment sequence brings up visual prompts
for the operator to adjust the CRT for
brightness, rotation, tilt, centering, ver-
tica! height, horizontal width, pincushion
and barrel distortion, linearity, and focus,
in that order.

The first parameter, brightness, is ad-
justed to the factory’s setting for the
CRT. Rotation/tilt and centering are ad-
justed by the centering rings of the yoke,
50 that the center of the raster is centered

with respect to the monitor bezel. The
yoke is also rotated to assure that the
CRT image is not tilted, which can be
determined to +0.5°. Vertical height and
horizontal width are usually adjusted with
potentiometers that control the ap-
propriate electronic circuitry. These
measurements are taken with respect to
the monitor’s bezel.

Pincushion and barrel distortion require
adjustments to the magnets of the yoke in
order to correct distortion seen at the cor-
ners and sides of the raster, which can be
kept under 1.5%. This, also, is measured
with respect to the monitor bezel. Focus is
generally corrected by a potentiometer ad-

| justment. The final prompt is for a

linearity check, which examines relative
image size over different areas of the
CRT’s face.

Go, no-go
In the inspection mode, the system deter-
mines whether the selected parameters fall

within allowable tolerances. For color
monitors, these parameters include color
purity and convergence. The color purity
test assures that the colors produced by
the CRT are correct for hue, intensity,
and saturation. Optionally, the location
of any impurity can be included in the
test data.

The convergence test determines
whether the beams from all three electron
guns are, at any instant, striking the same
location on the CRT shadow mask to
within 0.05 mm. Failures are generally
due to defects in the shadow mask, the
electron gun, or the associated
electronics.

Directions

Manufacturers of both moderate-volume
computer monitors and high-volume
television sets are using semiautomated
adjustment and testing systems, and are
expressing satisfaction with the produc-
tivity and flexibility of the approach.
Electronic adjustments will eventually
make fully automated systems the pre-
ferred choice for high-volume manufac-
turers who are not required to do very
many different combinations of func-
tional tests or to test to different toler-
ances by their various customers. But for
moderate-volume manufacturers with
customers who desire special testing se-
quences, semiautomated systems should
remain the most effective solution. H

VRSN 1.3
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Fig. 2: The graphic interface for ad-
Justing pincushion and barrel distortion
speeds one of the more time-consuming
CRT adjustments. When the raster outline
is completely within the programmed
tolerances, as it is here, the adjustment is
complete. Occasional CRT units resist ad-
Jjustment—bringing one corner within
tolerance throws out another corner. An
appropriately programmed test system can
record the time taken to complete each
adjustment, providing early warning of
developing production difficulties.
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Without glass, it’s not a tube

BY R. L. MATHEW

THE GLAss BULB of a color cathode-ray

tube (CRT) is much more than a ““bottle’’
for containing the electronics and screen.
Rather, it is a carefully designed pressure
vessel consisting of three parts: the panel
(face), the funnel (main body), and the
neck (electron gun enclosure).

Each of these parts is engineered from
a different glass composition to meet
specific requirements [Fig. 1]. The dif-
ferent glasses must closely match each
others’ physical properties over the wide
temperature range they must withstand
during the transition from glass bulb to
TV tube [Table 1]. The parts will be frit
sealed at a temperature of 445°C for
35 min and reheated to almost 400°C dur-
ing the exhaust (or evacuation) process.

And these are precision parts. The face,
in addition to being a window for viewing
the phosphor screen, is a carefully de-
signed member of the pressure vessel that
must withstand impact and serve as the
structural support for the aperture mask
and frame. The inside curvature is
specified to a tolerance of 0.012 in. for a
27V screen, and the roughness of the in-
side surface is held to +3x 1076 in.

Modeling the bulb
The customer’s dimensional require-
ments for a bulb drive the physical

R. L. Mathew is manager of market
development for video products at Corn-
ing Glass Works, Corning, New York. P.
J. Goldman, D. J. Lopata, and G. D.
Wightman made significant contributions
to the article.

18 Information Display 6/88

design. These requirements stem from
such tube attributes as deflection angle,
face contour, yoke contour, and overall
size. The bulb designer must incorporate
these into a vessel that meets the criteria
for bulb strength, ease of manufacture,
and processability.

The variables that control bulb strength
are shape and thickness. Areas commonly
left unspecified by the customer’s basic
requirements are panel thickness distribu-
tion and funnel-body shape and thickness.
These constitute ‘‘degrees of freedom”’
for the glass designer.

Computer programs created at Corning
can produce a three-dimensional represen-
tation of virtually any bulb configuration,
including the polynomial face-contour
descriptions that characterize many of the
new-generation designs. Funnel shapes
and thicknesses can be easily manipulated,
as can the size, height, and thickness of
the panel. For any given geometry, the
stress at every location on the bulb can be
evaluated using the finite-element method.
The designer can adjust shape and
thickness through an interactive process
until he achieves a satisfactory design
[Fig. 2a and b].

At this stage, the customer approves the
analysis and the resulting design.
Sometimes a viable design can not be
generated within the scope of the initial
specification. In that case, the glass
designer and the customer must work
together to arrive at a satisfactory alter-
native, which was the case in the early
stages of bulb development for Zenith’s
flat tension-mask tube.

After design approval, the same data
used to describe the bulb for analysis is

used to generate the detailed shape infor-
mation needed by the customer for chassis
and cabinet design. Simultaneously, the
information required for the final-product
drawing, dimensional specification, and
gauge design is extracted from this data.
The same data generate the mold shape.
The mold size is determined by adjusting
the glass dimensions by the appropriate
shrinkage factors.

Using the desired glass shape and
thickness, as well as the metal thickness
profiles required for optimum mold per-
formance, the programs generate detailed
three-dimensional descriptions of all the
mold parts. This data is used to define the
numerical-control machining and inspec-
tion of the molds and is transferred to the
computer-aided design (CAD) system for
inclusion in the mold drawings.

New products—new challenges

New products featuring flatter faces,
squarer corners, larger sizes, different
mask-frame suspension systems, different
surface coatings, higher voltages, varying
tints, and differently shaped yokes are
forcing glass design into uncharted
waters; far more radical demands are be-
ing placed upon the glass parts than ever
before.

The glass manufacturer has a respon-
sibility to provide a CRT envelope that is
unquestionably safe to use, can be con-
verted into a tube at profitable processing
rates, has the requisite electrical and op-
tical characteristics, and gives the set-
maker a tube shape with consumer ap-
peal. This is a tall order, but not an im-
possible one.




Strength and safety

Bulbs must withstand a nearly perfect
vacuum for several years, which means
they must have sufficient mechanical
strength. Bulb strength is tested by apply-
ing hydrostatic pressure of at least 3 times
atmospheric pressure to a bulb whose sur-
face has been abraded to simulate long-
rerm aging.

The bulb must, of course, be hermetic
and not become “‘gassy’’ after a period of
rime. This is evaluated by testing the glass
and the fired sealing glass with a high-
voltage breakdown and other tests that
=xceed operational levels.

In addition to sufficient mechanical
strength, the tube must have a design that

e ——

Fig. 1: CRT funnels and faceplates are
carefully engineered parts that must per-
Jorm a variety of mechanical, optical, and
electronic functions.

allows the tubemaker to place a safety
device, such as a tension strap, on the
tube. Should the tube break through con-
tact with an errant baseball bat, for in-
stance, the safety device would prevent
the glass from injuring someone in front
of the set. Underwriters Laboratories and
the Canadian Standards Association in-
sure that these safety devices work.

Photons, glass, and electrons

Color CRTs operate at accelerating
voltages in excess of 25 kV. With the iron
aperture mask and barium-getter materials
as targets, x-radiation is produced inside
the tube. X-ray leakage beyond the TV
set must not exceed U.S. government

(a)

(b)

Fig, 2;

(a) The surface stress contours for the first analysis of a new 31V bulb design showed that redesign was necessary. The high

density of the stress contour lines indicates a stress of greater than 2300 psi in the yoke area [see inset], which exceeded the design
criteria. (b) In the final design, bulb maximum stress was reduced by 50% and is now below the design stress limit. The high stress
in the yoke area was eliminated by a change in the funnel shape.
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Approaching

ZERO
DEFECTS

PEG
CRT BULBS

B Continuous Process Control

B More Uniform Wall
Thickness

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

Befter than Machine Made
Round CRT Bulbs

The Leader in Hand-Crafted
CRT Bulb Blanks

For details call 609/691-2234.

PRECISION ELECTRONIC
GLASS, INC.
1013 Hendee Road
Vineland, NJ 08340
FAX: 609/691-3090

Table 1:

Glass/C. 1ing Code

Properties of Video Glasses in Current Use

Circle no. 12
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Panel Funnel Neck Projection Monochrome
9061 0138 0137 Panel 9039 9008
Thermal expansion coeffi-
cient X 10~7 cm/cm/
at 0°C to 300°C 99.0 97.0 97.0 96.4 89.0
Viscosity data
Strain point, °C 460 435 436 458 406
Annealing point, °C 501 474 478 500 444
Softening point, °C 688 654 661 680 646
Linear absorption
coefficient at 0.6 A
min (cm™') 28.0 62.0 90.0 35.0 21.5
Density, gm/cc 2.695 2.980 3.180 2.900 2.640
Poisson’s ratio 0.23 0.24 0.23 0.24 0.24
Refractive index
Na D line (0.5893 um) 1.518 1.565 1.550 1.553 1.506
Log,, of dc
volume resistivity
25°C 17+ 17+ 17+ 18+ 17+
250°C 9.2 57 10.1 9.59 9.4
350°C 7.3 7.6 8.3 7:67 7.4
Dielectric properties
at 1 MHz and 20°C
Dielectric constant 6.97 7.92 8.60 5.44 6.3
Loss tangent 0.0013 0.0011 0.0011 0.0007 0.0017

maximum-radiation levels, which are
0.5 mR/hour at failure-mode conditions.
The glass composition is designed to ab-
sorb the x-rays, and the glass’s absorption
coefficient is routinely tested. The glass
must also not discolor as a result of being
bombarded by the electrons and x-rays.
Glass composition also determines col-
or, transmissivity, and dielectric strength.
Color is important because it affects the
color of light transmitted from the tube’s
phosphor screen. Together with trans-
missivity, it determines contrast ratio.
Dielectric strength must be high because
the CRT acts much like a capacitor and
must withstand high operating voltages
without breaking down.

Surviving production
The glass parts of the bulb must be able
to endure the tubemaker’s manufacturing

processes without breaking. The most
demanding operations are the rapid high-
temperature thermal processes, such as
the one in which the faceplate is joined to
the funnel by melting a layer of glass frit
that has been deposited between them.
Another is the exhaust bakeout process,
which heats the bulb to a high temper-
ature while simultaneously imposing high-
vacuum stresses upon it. As tubes become
larger, flatter, thicker, and more square,
developing glass envelopes that will sur-
vive at standard production rates is
becoming more difficult.

Another process that can not be
neglected is the take-apart, in which
defective tubes are disassembled to
salvage good components. By simulating
the process under laboratory conditions,
the designer can often modify the
disassembly steps to salvage the newer,
more radical designs.




Looking into the crystal bulb
Future CRT enclosure designs will certain-
ly offer challenges to glass system
designers and manufacturers. Three new
directions currently in develop-
mental or early commercial phases are:
very large sizes of over 40V; high-
definition television (HDTV), which will
require a 3:5 aspect ratio and tighter
specifications; and thin flat CRTs.
Large sizes and flat faces each require
greater strength. The simple solution—in-
creasing glass thickness—is not always the
cost-effective one because increased
thickness causes increased thermal-
processing time, not to mention increased
weight. When these considerations are
combined with others, it is clear that
more sophisticated designs will be re-
quired. The physical constraints of cur-
rent technology may limit the manufac-
turability and cost-effectiveness of some
of these new designs, making new glass
systems and manufacturing processes
necessary. H

Corning Glass Works has worked with
the technology and manufacturing of
glass for CRTs for 40 years and has
made many contributions to the
technology, such as non-browning x-
ray absorbing glass compositions;
solder glass (frit) for color CRT seal-
ing; multiform parts for electron guns;
and many glass melting, forming, and
finishing processes. Development pro-
jects included radar bulbs in the early
1940s, monochrome television in the
late 1940s and 1950s, and color CRTs
in the 1960s.

Corning began making parts for
black-and-white picture tubes in 1948
in Corning, New York. It currently
operates CRT glass-manufacturing
operations in the United States, North
and South America, and Korea, and

40 years of Corning CRTs

has built turn-key plants in Eastern
Europe and Asia.

During the past few years, great ef-
forts have been made to improve im-
age appearance by flattening the faces
of CRTs. These attempts range from
the flatter squarer shapes first in-
troduced by the Japanese in 1983 and
1984 to RCA’s development of the
square-planar tube and, most recently,
to Zenith’s development of the flat
tension-mask (FTM) tube. Corning was
heavily involved in the development of
the Zenith tube. With its absolutely
flat face, skirtless (rimless) panel
design, and thicker glass sections, it is
the most significant change to have
taken place in CRT construction in the
past 30 years.

—R.L.M.

Draw
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Corning now offers more than 120
types of small special-purpose CRT
bulbs, ranging in size from .5" to 17",
in round, rectangular, and fiber optic
designs.

Non-browning bulbs are also avail-
able for optimum performance dis-
plays in high-voltage applications.

And the superior light transmission
of Corning bulbs offers the bright-
ness required for military applica-

tions, such as cockpit displays.

We can also deliver small bulbs with
precision tolerances for high-
resolution applications. Neck

Materials Business
Corning Glass Works

MP 21-3-4

diameters are consistently held to
within 0.005", and alignment of
centerface to neck varies no more
than 0.040".

Call on Corning for all your bulb
needs. You can order off-the-shelf,
or we can custom design bulbs to
your specs.

To get free technical
information about
Corning’s CRT bulbs,
circle the reader
service number.

s

Corning, NY 14831
(607) 974-4305
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Among special purpose cathode ray tubes, the Hughes
Model H-1401 one-half inch tube for helmet-mounted
displays outclasses and outsells any similar tube in the
industry. Its high brightness and fine resolution charac-
terize our entire line. Hughes is the leader in the design
and production of special

Our smallest performer
gives a brilliant display.

Hughes has one of the world's finest engineering and
technical facilities devoted to CRT production. High man-
ufacturing and testing standards result in the production of
tubes of consistent performance, outstanding brightness
and resolution factors, low power consumption and high

reliability.

purpose CRTs—a leadership
position maintained by on-
going research and develop-
ment that sets industry
standards for innovation and refinement in CRT
technology.

Hughes special-purpose CRTs range in size from one-

half-inch diameter to thirteen inch diagonals. They serve

avionics, ground vehicles, manportable displays, helmet-

mounted displays and high-performance commercial
applications such as phototypesetting and medical
research.

1401, actual size.

For total CRT capability— off
the shelf or custom —look to
Hughes. You are invited to
examine our facilities and
discuss your exact requirements. Call (619) 931-3587 or
write: Hughes Aircraft Company, 6155 El Camino Real

Carlsbad, CA 92009
HUGHES

Circle no. 14
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ONE DESIG

ENGINEER

CHOSE SYNTRONIC AS THE
YOKE SUPPLIER...

UL

A

: You can trust Syntronic not only
Syntronlc for high-quality deflection com-
ponents, but to deliver on every

Instruments promise as well.
We're more than a supplier.
Delivers Syntronic engineers team with

your design personnel to make
sure your display specifications are met. And when
we pledge to create a product for you, we do it. No
excuses. No delays. This value-added level of
support is unmatched.

Our precision components are known throughout
the industry as the standard of excellence. In fact, we
pioneered display system technology. And today we
are the largest custom designer of deflection yokes,
focus coils, beam alignment/shaping coils, micro-
positioner alignment devices and related CRT
mounting hardware.

Circle no. 15

The Syntronic expertise in magnetic components will
continue to meet the display challenges of avionics,
military ground and shipboard, medical imaging,
and demanding color systems.

You can’t afford
broken promises.
Trust the people who
take your needs as
seriously as you do.
Contact Syntronic
| today.

syntronic

Syntronic Instruments, Inc.
100 Industrial Road
Addison, IL 60101

Phone (312) 543-6444




Best f_
Repeatability %5

201-327-1123
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LASER PMT X-RAY
IMAGING TUBE CRT?

If you're developing a quality product,

Call 1-800 634-0740

to get the right high-voltage power supply.

We'll recommend the best, American distributors for Bonar
most cost-effective package with  Wallis Hivolt, who have been
all the features you need. Youcan manufacturing quality high-
count on it. voltage devices in the UK since
1972. Some of the Bonar Wallis
Hivolt packages are designed and
approved for military and air-
borne environments.

THVE has been manufacturing
quality high-voltage power sup-
ply systems for display and
medical applications in Danbury,
Connecticut since 1977.

Give us a call, and we'll do our
best to make your system develop-
We are also exclusive North ment succeed.

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

In Connecticut, 1-792-7820 Finance Drive
FAX 1-203 743-3370 Danbury, CT 06810
Circle no. 17
24 Information Display 6/88

SID honors
and awards

Nominations are now being solicited from SID
members for candidates who qualify for SID
Honors and Awards.

e FELLOW. Conferred annually upon a SID
member of outstanding qualifications and
experience as a scientist or engineer in the
field of information display, and who has
made a widely recognized and significant
contribution to the advancement of the
display field.

e KARL FERDINAND BRAUN PRIZE.
Awarded {or an outstanding technical
achievement in, or contribution to, display
technology.

¢ JOHANN GUTENBERG PRIZE. Awarded

for an outstanding fechnical achievement in,

or contribution to, printer technology.

BEATRICE WINNER AWARD. Awarded

periodically (but not more than once a year)

to a SID member for exceptional and sus-
tained service to SID.

SPECIAL RECOGNITION AWARDS.

Granted to members of the technical and

scientific community (not necessarily SID

members) for distinguished and valued con-
tributions to the information display field.

These awards may be made for contribu-

tions in one of more of the following

categories: (a) outstanding technical ac-
complishments; (b) outstanding contribu-
tions to the literature; and (c) outstanding
service to the Society.

Nominations for SID Honors and Awards
should be concise, but they must include the
following information, preferably in the order
given below.
1. Name, Present Occupation, Business and
Home Address, and SID Membership Grade
(Member or Fellow) of Nominee.
2. Award being recommended:

Fellow*

Karl Ferdinand Braun Prize

Johann Gutenberg Prize

Beatrice Winner

Special Recognition
*Fellow nominations must be supported and
signed by at least five SID members.
3. Proposed Citation. This should not exceed
30 words.
4. Name, Address, Telephone Number, and
SID Membership Grade of Nominator.
5. Education and Professional History of
Candidate. Include college and/or university
degrees, positions and responsibilities of each
professional employment.

continued on page 27




THE FURTHER WE GO,
THE FURTHER YOU GO.

Thomson-CSF is your winning partner
for professional display tubes and devices.
Whether your applications are in radar,
avionics; defense, industry or medicine, you
can be sure of our technology for reliability
and performance, even under the most
adverse conditions.

Our vast CRT range incorporates the
latest models for video projection, short
head-up and head-down displays, helmet-
mounted displays, ground/airborhe mono-
chrome and colorradars, photographic data
recording, instrumentation, etc.

And our proven AC plasma panels offer
the ultimate in readability and ruggedness
for medium and high density graphics
display, in all environments.

With manufacturing plants in Europe
and the US, we are at hand tolet you benefit

Canada: MONTREAL
Tol, (1614) 200 4128
Tx: 5660248 TESAFI MTL

Brasil: SAD-PAULD
Tel.- (5511) 542 47 22
Ta: (1) 24226 TCSF BR

Italia : ROMA
Tel- (39-6) 6380248
Ta. G20GBI THOMTE |

Japan : T0KYD
Tel.. (B1-3) 264 63 46
Ta: 2324241 THCSFJ

Swerige: TYRESD
Tel . [46-8) 7420210
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A ruggedized display panels
Tireless, flicker-free display

Up e 1250 x 1,280 dois

from our quality products with the best
customer care. Just as we did for major pro-
grams worldwide.

In radio and television, telecommuni-
cations, military and civil aviation as well as
in a wide range of scientific and medical
applications, Thomson-CSF knowhow gets
your systems moving. Fast.

The sharpest image devices in the world.

7\ THOMSON-CSF

ELECTRON TUBES

THOMSON ELECTRON TUBES AND DEVICES CORPORATION
550 Mount Pleasant Avenue

P.0. Box 6500

DOVER, New Jersey 07801,

Tel.: {1-201)328-1400. TWX : 7109877801,

Fax: (1-201) 328-1747.

Espaiia : MADAID
Tel: (341) 4051815
Tx: 4603 TCCEE

France : BOULOGNE BILLANCUURT
Tel.; (334) 48 09 26 28
Ta: THOMTUB 200772 F

United-Kingdom : BASINGSTOKE
Tel.: (44-256)B4 3323
Ta. B58121 TECL UK G

U.S.A. : DOVER N.J
Tel.« {1-201) 3261400
Twa. 7108877901




HAMBURG, MAY 8-12, 1989
vDE CCH: Congress Center Hamburg

VLSI and
Computer Peripherals

An Interdisciplinary Conference Including Information Displays with SID Cooperation

Main Conference Topics:

1. 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

2. 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

3. 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.

4. 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

5. 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

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

Please ask for more information and send summaries and correspondence to:
Prof. Hans Reiner SEL Research Center ZT/FZB, Holderaeckerstr. 35, 7000 Stuttgart 31, FRG.

Phone 0049-711-8362-210. Tx 721940, Ttx 0049-711-8362-185. J
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id classified____
i Howard W. Grossbohlin

CONSULTANT
Cathode Ray Tubes
Cathode Ray Tube Displays

A 805-581-1467

1988 IDRC

international display -
research conference

hyatt islandia
san diego, california
october 4-6

presenting basic research
and early development work
in display and related
hard-copy technologies

sponsored by SID, IEEE, AGED

for information call
R21R/B620-3388

awards

continued from page 24

6. Professional Awards and Other Profes-
sional Society Affiliations and Grades of
Membership.
7. Specific statement by the nominator con-
cerning the most significant achievement or
achievements or outstanding technical leader-
ship which qualifies the candidate for the
award. This is the most important considera-
. tion for the awards committee, and it should
be specific (citing references when necessary)
and concise.
8. Supportive material. Cite specific evidence
such as patents, publications, SID activities,
other technical and/or professional society ac-
tivities, evidence of outstanding leadership, etc.
Please be specific and concise. Cite material

Advanced Display
Engineer/Scientist

Apple Computer Inc., has an opportunity for a
Display Engineer/Scientist to play a key role in
developing advanced display technologies for
Apple’s future products.

You'll need a BS in EE or related field,
(advanced degrees preferable), and at least
three years experience in CRT or flat panel
data display design. Excellent written and ver-
bal communication skills, as well as the ability
to work independently are essential. Experi-
ence and/or an educational background in ana-
log design, physics, and optical engineering are
all pluses.

ﬁ? To apply, send your resume to APPLE
COMPUTER, INC,, Dept. CE24SID,
20525 Mariani Ave., M§9-C, Cupertino, P,

CA 95014. An equal opportunity
emplover. A

Thepowertobeyourbest:

1955 Apple Computer Ine Apple and the Apple logo are registered teademarks of Apple Computer. Ing
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that directly supports the citation and state-
ment in (7) above. Limit the evidence to the
most important patents, publications, or ser-
vice—do not generalize. (The nominee may be
asked by the nominator to supply information
for his candidacy.)

9. References. Fellow nominations must be
supported by the references indicated in (2)
above. Supportive letters of reference will
strengthen the nominations for any award.

Send the complete nomination—including all
the above material—to the Honors and Awards
Chairman by October 1, 1988,

Dr. Webster E. Howard, Chairman
Honors and Awards Committee
IBM T.J. Watson Research Center
P.O. Box 218

Yorktown Heights, NY 10598
914/681-5620
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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.

Bell-Northern Research, Ltd.
Bendix Corp.

Brewer Science, Inc.

Burle Industries, Inc.

Canon, Inc.

Cardion Electronics

CELCO

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

Corning Glass Works

Dale Electronics
Data Images

Digital Electronics Corp.
Displays 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,

Leader Instruments Corp.

Litton Panelvision Corp.

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

Los Alamos National Laboratory

Magnavox Government & Industrial
Electronics Co.
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sustaining members

David Sarnoff Research Center, Inc.

DISCOM/Display Components, Inc.

Magnetic Radiation Laboratories

Microfield Graphics, Inc.

Microphase Laboratories

Microvision

Minolta Corp.

Mitsubishi Chemical Industries
America, Inc.

Mitsubishi Electronics America, Inc.

Monitronix Corp.

Murata-Erie North America, Lid,

NEC Electronics, Inc.

NEC Home Electronics (USA), Inc.

Norden Div. United Technologies
Corp.

NYNEX Science & Technology

OKI Electric Industry Co., Lid.
Optical Coating Lab., Inc.
Optical Radiation Corp.

Orwin Associates, Inc.

Ovonic Imaging Systems, Inc.

Penn-Tran Corp.

Philips Electronics, Ltd.

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.
World Products, Inc.

Zenith Electronics Corp.
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Business and Editorial Offices

Recruitment Advertising

Palisades Institute for Research
Services, Inc.

201 Varick Street

New York, NY 10014

Jay Morreale, Advertising Manager

212/620-3371

District Sales Office—West
Ted Lucas

P.O. Box 852

Cedar Glen, CA 92321
714/337-6627

District Sales Office—Midwest
Stephen Steeves

Pattis/3M

4761 West Touhy Avenue
Lincolnwood, 1L 60646
312/679-1100

District Sales Office—East
Becky Akers

Pattis/3M

310 Madison Avenue, Suite 1804
New York, NY 10017
212/953-2121

gram development.

Attention: OEMs, Developers, System Integrators
VuTek Systems is pleased to announce:

FREEZFRAME

FREEZFRAME is the only image capture & display
board with the ability to superimpose (overlay)
CGA/EGA text and graphics on captured video
images in 32,768 colors using a single multi-
frequency monitor. This new and unique product,
available exclusively from VuTek, includes software
interfaces that can be used with virtually any new
or existing programs/languages. Applications in-
clude interactive video instruction (IVI/CBT/CAI),
photo database programs, desktop publishing,
desktop presentations, and your own custom pro-

Technology with Vision

For complete information. call
619-587-2800

10855 Sorrento Valley Road
San Diego. California 92121
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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 wide-band video transmission systems. that's right for you. Then, injust30 min-

take weeks to learn, ours take minutes. Present or future. ~+. utes, we'llshow you howtouselt.
No digital training needed. No countless Analog, TTL and ECL outputs. 125 ., It'll be up and running before you finish
key combinations to learn. No need to MHz. 64-color capability. Storage of 4pg™ your lunch.
use your PC unless you want to. Unlike to 200 display formats. Wide range of Call toll-£
other generators, Leader's have an inte- raster architectures, and most common all toll-iree

} gral programmer (LVG-1604A and test patterns with both stock and user- 1 800 64 5 5 5 104

i 1603A) or are available with a program- designed characters. Ability to change
mer unit (1601A). And you can getany format conditions. These features are In NY State
of dozens of test patterns simply by easy to learn—but hard to beat. 516 23 1-6900

l touching one clearly e )
marked key. : Now vou Leader Instruments Corporation

: Y] 380 Oser Avenue, Hauppauge, New York 11788
Ai ; t‘-we EEE avis T — can cnoose. ) Regional Offices:
LALEE 1 8 B L =1t S You shouldn't pay Chicago, Dallas, Los Angeles, Boston, Atlanta
g‘!lnCll‘L@ﬂ,s = = YRR for more functions In Canada call Omnitronix Ltd. 416 828-6221
R g - — thanyou need.

Y?u &gﬁ 604A CRRTRTAT Bkl call uys forafre.-tas'D I

| |etsl§?' 1 testeven the = ' oy gé o flt]t“f;"ne A

i i igh- elect a Leader Video Generator ¢ . Fickthe

| oo RIS e S BT o oion

ircie no.
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AC Plasma
Displays ...

ot 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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