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Color Temperature Cross Talk 256 Level Gamma Pattern

Text with Circle RGB Delay Timing

The OPIX" Imager carries 56 built-in Instant-Expert™ test patterns .
: that allow anyone to perform sophisticated diagnostic and correlation |
The ORIX™ Imager: tests from day one. It’s the only signal generator on the market that
* 200 MHz analog offers this capability. And you can design your own tests. Or build off

» 256 colors or gray scales o 5 :
« Standard or user-defined patterns :;i‘; lgnisttant-Expert patterns by copying a test pattern on disk and modi-

» Battery backed-up memory

The possibilities are endless. The results as exacting as your video
parameters require. Do “what if*’ experiments. Precision test your
monitor specifications when hardware logic is still weeks away. Store
and recall design specifications that have been out of production for
years. You can do it all with the OPIX Imager. Why settle for less? Get
the OPIX Imager and bring your video testing to a point of performance
you can trust.

For technical data, or a hands-on demonstration contact: QUANTUM
DATA, 2111 Big Timber Road, Elgin, IL 60123. Phone: [312) 888-0450
FAX: (312) 888-2802 Telex 206725
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Panasonic wimage

PRESENT

ACASTOF
THOUSANDS.

WITH 15" MONOCHROME PIGTURE TUBES

Uni-potential focus
lens gun (UPF)

5

Available with
optional external
anti-glare panels

Nominal line

width (<.2mm) 110°, 29mm

Displaying over 6000 characters at once
makes our 15" monochrome tube a word
processor’s dream. Moreover, it offers a
host of features including those shown.
From Panasonic...the Image Makers. For
more information, contact: Panasonic In-
dustrial Company, Computer Components

Division, One Panasonic Way, Secaucus, t
NJ 07094. Mail Stop 4B5. (201) 348-5278. Indus %“l@ﬂ @ﬁmpaﬁy
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How do your displays measure up?
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vacuum fluorescent and electroluminescent CRT CAD/CAM display courtesy of VG Systems
displays courtesy of |EE.

High technology instrumentation for spectroradiometry, photometry and colorimetry: ‘
Pritchard® spectral and spatial scanning SpectraRadiometer™ systems. ]
SpectraScan® fast spectral scanning SpectraRadiometer systems.

PHOTO RESEARCH

The Light Measurement People™

FY Division of Kollmorgen Corporation ‘
0. Hollywood Way, Burbank, CA 91505 (818) 843-6100  FAX (818) 846-7687 ~ TLX69-1427 = Cable SPECTRA '

AUSTRALIA QUE! = an
STRALIA GUENTHON OPTICS PTY LTD . Ph 08-223-6224 + CANADA OPTIKON CORPORATION, Ph 519:885-2551 « FRANCE INSTRUMAT SA, Ph 1-69.26 27 34 HOLLAND
MICRON TECH |N101.lf-6" l,T‘D i G .Fl‘hl:lgTNV OF TEEMAFI\]G\V"“.E'HU‘VIIi GmbH, Ph: (02122) 67352 + JAPAN KYOKKO TRADING COMPANY, Ph: 03-586-5251 + U.K.
Ph, 4982451 - SWEDEN SAVEN AR, Ph A PHOTONICS INTERNATIONAL, Ph: 366665 « ISRAEL DELTA FILM LTD.. Ph: 052-521874 - ITALY EL ETTRONUCLEONICA
SAVEN AB, Ph: 08-7921100 - EUROPEAN HEADQUARTERS LUZERN, SWITZERLAND, PHOTO RESEARCH, Ph: 041-31-6194
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Cover: Matrix circuits are

used in electroluminescent devices
such as these TFEL flat panels from
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Our smallest performer
gives a brilliant display.

Amaong 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
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,

Model 1401, actual size.

Hughes has one of the worlds 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.

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
AIRCAAFT COMPANY
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Some editorials, though they don’t actually write themselves, do fall into
place easily; others take innumerable drafts and never do turn out quite
right. The one for this issue borders on a worst-case scenario. In the
June issue we foolishly promised an article giving an overview of SID
’87—foolishly, because any meaningful technical overview would have
been overkill in Information Display. March’s ID gave an excellent
preview of SID ’87, and each subscriber received an advance copy of the
entire program. We simply decided we should not spend four to six pages
in ID trying yet again to distill five very full days of a technical
conference. Some sort of wrapup story seemed to be in order though, so
we plucked a few asides about New Orleans from various editorial
drafts, elaborated on them, and ended up not with a proper article, but
with yet another editorial, and an overly long one at that. Trimmed
down, it could have been run here, but that would have given short shrift
to this combined July/August issue. So, back to the drafts (which,
fortunately, are jotted down on scraps of paper while riding on the
subway or done at home on a typewriter, not sent to the electronic
hereafter on the word processor at the office). Because this is a combined
issue, consider this your August editorial. Your July one appears on
page 17.

Our July/August 7D locuses on electroluminescent displays. In his
article Howard Nedderman, though offering no new physics or device
technology, does cover a loose end in display circuit analysis that should
prove of interest to persons working in the field. Of more general interest
is Ted Lucas’s business profile of Thin Film Device, Inc., a startup
electro-optical device company.

In our fourth article Ifay Chang outlines the research he is directing in
Singapore toward developing an intelligent public information system.
Those of you who enjoyed Abel Farnoux’s keynote address at SID ’87
will be particularly interested in reading more about this emerging field,
but all of us need to consider this visionary view of the information
industry in the future and its importance to the information display
business.

Thanks again to the indefatigable Howard Funk and his willingness to
scour databases quickly and minutely, we are working on an Industry
Directory for September’s ID. We will have more to say about it all
then. In only one editorial.
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INTERESTED IN A
VIDEO GENERATOR?

Take This “lest” 1o Make A Better Buying Decision.

YES MO
] . Doyou want to display at least 100 levels of gray scales simudtaneously 0 L] ,
at the top speed of your video generalor?
2 . Doyou want to display the seven color bars simultaneously at the top W ]
speed of your video generator?
1 3 . Doyou want to set the analog level of your video output to+/ — 50% [ L]
\ of . 7Vinto 75Q7
4 . Do you need horizontal/vertical fiming selfing accurate enough to give you ] ]
what you select — not just a “voal”'?
5. Do you need completely independent dot-clock control? L] [ ,
6 Do you want to edit & store up to 100 programs and setups from the front L] ]
panel of your video generator without an external disk drive?
Z Do you want individual pixel-by-pixel control for petterns from the front panel? ] ]
8 . Do youwant to use your PC to control he video generator, design your own ] ]
test routines and store it all on a floppy disk?

...and if your answers are predominantly “Yes” one of the
Jfollowing Video Generators is the right choice:

400 MHz |

ASTRO VG-811 ASTRO VG-8098 ASTRO VG-850

Call (408) 720-8877 = for a demo. ’ EAM

systems

2934 Corvin Drive, Santa Clara, California 95051= Telephone (408) 720-8877 ‘Test & Measurement Systems, Inc.

£ 1987, Test & Measurement Systems, Inc. Cirel
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president’s message

It is virtually impossible to write a monthly col-
umn without being strongly influenced by the
environment, the seasons, the weather, or other
external factors. Right now the east coast of the
United States of America is experiencing a
unique event: the re-appearance of the cicadas.
These insects, which are probably relatively
unknown in the rest of the world, emerge every
17 years from the ground in vast numbers to fly
X briefly, to mate, to produce eggs, and to die—all
»,,_ h without damage to the trees where they live;

g . .

/ thus their other name, the ‘‘17-year locust’’ is
really not correct.

Unless you have experienced this month-long event you may not
understand why I call it unique. It is unique partly because it represents
the longest regular cycle in the insect world; the larvae live underground
for 17 years, feeding on plant-roots, and developing through five dif-
ferent stages, before re-emerging with the regularity of Halley’s Comet.
An amazing number of frightening-looking, but otherwise-harmless, in-
sects tunnel out of the ground and generate a mating call that cannot be
described adequately, other than to say that it makes so much noise that
it is hard to carry on a conversation outdoors at times.

The most fascinating aspect of the cicadas is the regularity of their cy-
cle. Thus one cannot help wondering what will happen by the time they
re-appear, what will the world be like, where will we be, what will we be
doing? Seventeen years ago, when song-writer Bob Dylan received an
honorary degree from Princeton University, he wrote a song about the
cicadas. Similarly influenced, my father dedicated a poem to his then-
newborn grandson wondering where he would be today; he is now a
young man of 17.

Still, you may wonder why I mention cicadas in this column. Well, as
I said, they are here and hard to ignore. But also, they led me to think
about the year 2004 when the cycle will start once again. I may be retired
by then. Undoubtedly, many unforeseen technical advances will have
taken place, significant new developments will have occurred in many
countries, and the centers of technology and industrial production will
have shifted dramatically. T mostly wish for a world at peace where our
children and grandchildren can enjoy life and find opportunities as rich
as ours. Seventeen years is a long time—much can happen and we can all
contribute to making the right things happen.

Returning briefly from my philosophical mood to more timely matters,
I would like to remind you that the next IDRC, Eurodisplay ’87, will
take place in London from September 15-17. This promises to be
another exciting conference; the programs will be in the mail shortly and
I hope you will all be able to join us in London this fall.

Sincerely,

Information Display 7&8/87
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UCLA film archive

receives laser disc grant

The UCLA Film and Television Archive
has received a $30,000 grant from the
John D. and Catherine T. MacArthur

i Foundation. The grant will support

; research and development into applica-
tions of interactive laser disc technologies
for the enhancement of visual literacy.
Under the direction of archive director

NCGA

graphics competition

The National Computer Graphics
Association is calling for entries for its
1988 International Computer Animation
Competition. Categories are: Profes-
sional—broadcast computer graphics; cor-
porate logos; television commercials; cor-
porate communication computer graphics;
music videos; research computer graphics;

5:00 p.m. EST on December 1, 1987.
Write NCGA, 2722 Merrilee Dr., Suite
200, Fairfax, VA 22031. 703/698-9600.

TEAM and Seikosha
sign agreement

TEAM Systems has signed a new distribu-
tion agreement with Seikosha Co., Ltd.

Robert Rosen and UCLA film professor
Steve Mamber, the newly established pro-
gram, ‘‘The Interactive Technologies
Analysis Project,”” will use laser disc
players interfaced with personal com-
puters to produce test discs and software
in a range of areas. The project will
develop applications of these new

g technologies in teaching, research,
popular education, and improved access
to archival materials.

science and industry computer graphics;
theatrical motion picture graphics; and
non-commercial films. Non-Profes-
sional—secondary/undergraduate and
graduate/faculty.

First-place winners will receive their
awards at the NCGA Awards and
VideoGala Dinner on March 22, during
NCGA ’88 in Anaheim, CA. Entries must
have been completed after January 1,
1987, and received at NCGA no later than

TEAM will focus on marketing Seikosha’s
video printers into the video, microwave,
research, and other high technology fields
that require quality products and exten-
sive engineering support and assistance.
TEAM Systems is headquartered at 2934
Corvin Drive, Santa Clara, CA 95051.
408/720-8877. Seikosha Co., Ltd., is
headquartered at 10080 N. Wolfe Road,
SW3/249, Cupertino, CA 95014,
408/446-5820.

- MINOLTA METERS THE MEASURE OF EXCELLENCE

MINOLTA SOLVES THE PROBLEMS
OF BALANCING YOUR MONITORS.

You'll know your colors are lined up perfectly when you adjust your computer
monitors, TV sets or video projectors with Minolta’s remarkable TV-Color Analyzer Il

No matter which white standard or reference color you input, Minolta gives you
precise measurements in easily readable digital display. Plus, there are 3 ten-segment
bar graphs to clearly show the nature of any deviations.

And the Color Analyzer 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 Cor-
poration Industrial Meter Division, 101 Williams Drive, Ramsey, NJ 07446.

Because, on balance, the more information you have the better. ONLY FROM
THE MIND OF MINOLTA. sy

€1987 Minalta Comoration

TV-COLOR ANALYZER II
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Not all CRTs
are created equal.

Equality is an appealing concept.

But not in CRTs.

Because in certain demanding
applications, most notably in photo-
recording, an ordinary CRT often
will not be able to meet the required
specifications.

That’s when you’ll want the
enhanced performance of a Litton
tube. And the freedom it gives you
from typical CRT problems.

Freedom from blemishes.

In medical imagery, a blemish or
false shadow can be a life or death
matter. To produce the most blemish-
free screens available, we do all
fabrication in a total clean room
environment using exclusive phos-
phor deposition techniques.

Freedom from uneven color
distribution. In color recording and
film scanning, evenness of color is
crucial. Litton is the only CRT man-
ufacturer to develop a homogeneous,
broad-band phosphor mix. This
creates an absolutely even, full-color ‘
image without color hot spots. |

Freedom from poor resolution. In typesetting, equipment has been built that can project | ‘
an entire magazine page from a 7-inch tube onto a magazine-sized piece of film with razor sharp |
resolution. That’s because our monochrome screens are finer grained than the typical CRT..
and because we offer the smallest spot size available. |

We offer fiber optic face plate CRTs with high optical
coupling efficiency. |

And a real tour de force—a multi-beam gun technol- |
ogy capable of extremely high data recording rates and |
display density. |

Our full line of recording CRTs ranges from a palm- |
sized l-inch tube to a full 14 inches and more. We can
also design a CRT to your particular application. |

All this together makes a powerful statement. |

And it explains why so many builders of high-performance systems carry the torch for
Litton CRTs.

If you have an application where resolution,
cleanliness, throughput and uniformity of color are i
critical, contact Litton Electron Devices, 1215 Lluon
South 52nd St., Tempe, AZ 85281. (602) 968-4471.

TWX: 910-050-0149 Electron Devices
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Row-to-column impedance
of an N X M matrix circuit

BY HowARD C. NEDDERMAN

MATRIX circuits are involved in

various kinds of devices such as displays
and imagers. For testing as well as other
purposes, an expression giving the ex-
pected row-to-column ac impedance varia-
tion over the face of the matrix would be
useful, and such is developed here.

The matrix circuit to be discussed is
shown in Fig. 1. In the figure, Z, and Z,
are arbitrary lumped impedances. The
row lines are assumed to be perfect
conductors.

It is desired to obtain an expression for
the impedance Z,, between any row ter-
minal ¢ and any column terminal p with
all other lines open. Because the in-
dividual rows are equipotentials, it is
possible to coalesce the circuit of Fig. 1 to
that of Fig. 2, as the impedance has no
dependence on column selection.

Rearrangement results in the array of
Fig. 3 in which the entire N X M matrix
is shown schematically. In the figure, the
loop currents and their direction due to
an applied voltage ¥ are indicated. Note
that any external impedance in column p
is omitted.

As in conventional lumped transmission
line theory, the approach is to set up the
appropriate loop current difference equa-
tions and to solve these consistent with
boundary conditions. The mathematics is
more complicated in this application
because one of the input terminals can be

Howard C. Nedderman, prior to his
retirement last year, worked in the field
of TFEL at Kollsman Instrument Com-
pany, Merrimack, New Hampshire, a
division of Sun Chemical.
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anywhere along the line, not just at the
beginning.

Loop equations
With reference to Fig. 3, the loop equa-
tions are.

Iy — AL+ 1, =Bl )
where k=2,3,4, ., g—1L.
(1-4)
IQAI_A[(I-FI(,WI:TII (2)
1
Iq‘Aquz“']m-z:ﬁh 3)
Loy = AL+ 1 =0 )
where k=¢g+2, g+3, . . . , N with
Iy =0.

In these equations the constants 4 and
B are given by:
Zz, 1 Z

+2, =—— .
M Z,

One other equation containing the ap-
plied voltage is needed. Tracing the left-
hand path and the right-hand path of Fig.
3 between p and g gives, respectively:

k=g
( ¥, lk)2,+ (lq—1q+,)zc= v
k=2

Mz"+( 1 Z
m—1 TN M

k=gq 7z
= ) e
(?-3 *) M-1

Z
—i(Z; _]"H*]')HZV'

([] _[2)

Ik:( sinh(k—1I" ) ;

The summations can be eliminated to
yield:

M+1 -
[ )zc+(q 1)2,]1,-2‘.12=V.
M M

(3)

Equations (1)-(4) are used to determine /,
in terms of /,. Substitution in Eq. (5)
then gives the impedance.

Solutions
It is readily verified that set (1) has the
general solution

: i 1
Ik=Re*"['+Se ““l‘—}‘? [l

under the condition
etT +e T=A=2 coshl'. 6)

R and S are determined from the boun-
dary conditions:

I,—AL+I,=BI,
I,_y—Al,_ +1,=BI.
These result in
sinh(k— )T
~ \ Msinh(g— )T

sinh(g—1)I"

(M — Dsinh(k—g)I"
Msinh(g— 1)I'

inh(g— )T
sinh(g—1) )11

~ Msinh(g— )T ™

where k=2, 3,4, ..., g—1.
The solution for set (4) is similar less
the constant:

I, = Pe*" + Qe AT,
Again, I' must satisfy Eq. (6).
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Fig. 1I: N X M matrix circuit. Z. and Z, are arbitrary lumped coupling and line im-
pedances, respectively. Row lines are “‘perfect’ conductors.

In this case the boundary conditions are
Iy_—Aly=0
I, —Al,+1,,5=0.
These yield the relation:

(T
k7 \ sinh(N—g)T gl

where k=g+2, g+3, g+4, ..., N.
Equations (2), (3), (7), and (8) provide
four relationships among the variables
Iy, 1, I, and I, allowing them to
be expressed in terms of [,. Substituting
appropriately in Egs. (7) and (8) allows
any [, to be determined as a function of
I,. In particular, I, can be found, and

(8)

this through Eq. (5) gives the impedance
as

g—1
Zeo= (572

(M- Dsinh(N— )T
_ Z O
+(l MSinhNT ) e ©

where g=1,2,3, ..., N.

Application to

electroluminescent displays

Results are given for an N row by M col-
umn display with Z,=1/jwC and Z, =R
where C is the ordinary pixel capacitance

TO ROW N
-

-

-
O Any ONE OF
M TERMINALS

L

Fig. 2; Coalesced N x M matrix circuit.

Iy
[P |
ROW H-1 e ’Fﬁ— I
MZ
ROM g+1 =
Ig+1 - lgez [l
1
y [ ]
9 Q——]
SELECTED ROW Lg+1 7
a5
Ig-1
7 q q+1 Z
[Zl Iq- g - 0 ®1
1
2 [ ]
[72
ROW g-1 ]
Tq1 - Iq L3

v = F
RO 2

: [z |
[J] ricaeam S |
7

Iz

MEo
1
—
AKY COLUMN

Fig. 3: Simplified N x M matrix.

and R is the column resistance between
pixel midpoints. It should be noted that
these assignments arc not quitec accurate
because the distributed nature of the col-
umn resistance influences the ““lumping.”
However, the correction becomes impor-
tant only when wRC is of the order of
unity or greater, and this is several orders
of magnitude beyond the range of any
practical matrix display.

Typically, wRC is around 10-¢. Ex-
panding coshI' in Eq. (6) gives I'? = juRC.
Using this and expanding the hyperbolic
term in Eq. (9) to terms of the first order
in wRC gives the approximation

/g1 (M-D(N-D@N-1)
ZW"( M 6MN )R

(M +N-— l) 1
MN JjoC’
Because normally M, N> > 1, Eq. (10)

can be further simplified to give

g—1 N
Zo= (TR

(10)

M+N-1 1
_ ) — 11
+( MN )ij (1

The reactive term in Eq. (10) or (11) is
the familiar one easily obtained by
altogether ignoring the resistance. The
resistive term, apart from the unusual
case of very small M and N, is seen to be
quite insensitive to row selection and
closely equal to NR/3. H
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Company profile: Thin Film Device

finding a niche in the display business

BY TeED Lucas

F)R A NEW company to survive in the

electro-optical device business, it must
find a profitable niche for product
development—and do so rather quickly.
Thin Film Device, Inc. (TFD), Anaheim,
California, a manufacturer of custom op-
tical coatings and products, lost no time
in finding its place. According to Saleem
Shaikh, the company’s young founder
and president, TFD has doubled its
volume each year since its start in July,
1984. Hard work and the hiring of eager
graduate students have also contributed to
the success of this small but rapidly grow-
ing high-tech firm.

As the company name suggests, TFD
concentrates on active devices consisting
of thin films. Deposition of a wide variety
of metals, dielectrics, phosphors, solar ab-
sorbers, and transparent conductors on
many different substrates has produced
most of TFD’s business, along with a
continuing R&D effort to develop and im-
prove thin-film electroluminescent (TFEL)
displays in yellow and other colors. TFD
is now making EL panels with a dark-
background matrix in sizes up to 4 %6 in.
According to Mr. Shaikh, “The dark-
background material formula we have
developed is proprietary and represents an
advance in the state of the art.”

Pathway of an entrepreneur

Born in Karachi, Pakistan, the founder of
TFD was graduated with a B.Sc. from the
university there and came to the United
States in 1971 as an engineer for Hycom,

Ted Lucas is a contributing editor to
Information Display.
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Inc., a subsidiary of Sharp, Irvine,
California. He worked on semiconductor
properties and devices, making analyses
of many materials and developing ad-
vanced fabricating techniques for metals,
semiconductors, phosphors, and ceramics.
Mr. Shaikh also worked extensively with
TFEL materials and displays. During this
time he earned an M.S. degree in
materials science from the University of
Southern California and became a
member of the SID Los Angeles Chapter.
When Mr. Shaikh founded TFD as a
small, high-tech enterprise, he surrounded
himself with exceptionally intelligent
employees: carefully recruited graduate
students from nearby universities. These
bright young assistants also helped him to
build a large class-100 clean room within
a modern industrial structure not far from
California State University, Fullerton, and
such major firms as Hughes Aircraft
Company, Interstate Electronics, North-
rop, and Rockwell International [Fig. 1].

Production techniques

At present, TFD’s production equipment
includes two magnetron rf-dc sputtering
units; three large E-beam vacuum deposi-
tion systems; one chemical vapor deposi-
tion (CVD) in-line coater; and a complete
photolithography system consisting of a
precision submicron exposure unit, spin-
ner, spray coater, and automated etcher.
Test equipment includes a Dek/Tek
automatic capacitance/voltage (CV) and
current/voltage (IV) tester; ellipsometer,
electrometer, several binocular
microscopes and oscilloscopes, and a
metallograph for precision measurements
of the coating thickness.

Three principal methods of vacuum
deposition are used at TFD. Magnetron
sputtering techniques are selected to
achieve high deposition rates, small grain
size, and dense coatings when creating
thin films of metals, alloys, dielectrics,
and phosphors with repeatable results.
Electron beam and thermal cvaporation
methods are the other two technologies
used to produce thin films with modified
structures, mixing ratios, and variable
grain sizes. A plasma-enhanced chemical
vapor deposition (CVD) process produces
superior conformal dielectric films for
passivation and insulation of semiconduc-
tor devices. Having all these capabilities,
even though on a small scale, allows TFD
to service and explore a wide variety of
material applications and to scout for new
products.

Products produced at TFD in substan-
tial quantities include multilayer metal-
lized thin films with molybdenum,
chromium, nickel, gold, germanium, and
other metals in a variety of combinations
for such applications as hybrid circuits on
ceramic substrates, hermetic seal bonds
for fiber-optic displays and sensors, and
electrical contacts for infrared and fre-
quency sensors and for quartz crystals.
Nichrome (tantalum nitride with either
nickel or titanium-tungsten and gold
overplate) is used to make both active and
passive hybrid devices with line geometries
less than 1.0 mil for rf applications, in-
cluding microwave components. Stan-
dards for applications such as ophthal-
mologic surgery (radial keratotomy)
and automatic laser inspection for
hybrids are produced routinely.

For optical and microscopy applica-
tions, TFD produces custom chrome




blanks, reticles, gauge blocks, com-
parators, and CRT face projectors. In
making chrome masks for flat-panel
displays and semiconductor applications,
TFD’s president says his methods can
assure that the accuracy and definition of
alignment lines are maintained within less
than 2 pm at low cost [Fig. 2].

Conventional transparent conductors
provided include indium tin oxide and
antimony-doped tin oxide. TFD has
developed a low-temperature process for
applying zinc oxide doped with aluminum
or indium to flat-panel displays,
memories, conductors, photovoltaic
panels, and electromagnetic interference
(EMI) shields. As an example, this low-
temperature process is useful in applying
a conductive coating over solar cell panels
or multilayer TFEL structures, whereas
higher temperatures would damage films
already deposited. Another proprietary
transparent conductor based on indium
tin oxide has been developed. It has
superior electro-optical characteristics.
Resistivities of as low as 5 Q/[] of
material are obtainable at 1400 A with
89% transmission. Reliability and en-
vironmental tests are under way.

Deposition of a variety of phosphors,
including CdS, TbS, ZnSe, PbTe, ZnS,
CdTe, GdOS, P-20, and other com-
positions has led to such applications as
TFEL displays (both orange and green),
lamps for backlighting LCDs, CRT
screens, light valves, cockpit and instru-
ment panel indicators and displays, fiber-
optic devices, piezoelectric photoconduc-
tors, and detectors.

TFD’s expertise with deposition tech-
niques often attracts customers with
special problems. An aerospace research
facility recently approached TFD for help

Fig. 1: Inspecting TFEL lamps under a
binocular microscope in the clean room.

in providing coatings on graphite fibers to
produce a composite fiber with improved
qualities. “‘Our contribution was a barrier
coating and a metallic overcoat for con-
tinuous filament,”” says Mr. Shaikh, “‘so
that the final fiber could be easily bound
into its final composite metal base
material. This resulted in an eventual
composite material both stronger and
lighter than any of the materials from
which it was derived.”’

Typical dielectrics applied by TFD in-
clude silicon dioxide and nitride,
aluminum dioxide, yttria, and other com-
posites used as passivation or isolation
layers, or to make thin-film capacitors.
Solar absorbers such as carbides and
silicides have been deposited to produce
resistive elements, photovoltaic cells,
light-absorbing films, high-temperature
solar coatings, and special displays.

Custom transparent indium-tin-oxide
electrodes, high-brightness TFEL yellow
and green lamps, hybrids, and discrete
resistors are high-volume products.
““Custom coatings and products represent
most of our business, although specialties
and new products are increasingly in de-
mand,”’ says Mr. Shaikh. Among TFD’s
customers for such products are
Allegheny International, Monolithic
Memories, Myocure, Poly Research,
Westinghouse, Ametek, Hughes Aircraft
Company, Litton, Rand, Scriptel, SAIC,
and numerous avionic and medical prod-
uct manufacturers.

New developments

“Development contracts with TFD
customers have made it possible,”” Mr.
Shaikh says, ‘‘to evolve composite dielec-
trics for flat-panel displays, phosphors for
light valves, high-contrast films for night-
vision panels, nonconductive films to ab-
sorb ambient light, and low-stress
transparent optical coatings.”

A major contributing R&D effort by
TFD is the development of improved
TFEL lamps and displays. ‘““Our TFEL
green lamps have achieved longer and
more reliable life than powder EL
lamps,”” Mr. Shaikh declares. ‘*Our lamps
also deliver greater light intensity. We are
now providing, in limited quantities to
some of our major customers, dot-matrix
TFEL displays in both yellow-orange
(5850 A) and green. High-contrast films
created at TFD have shown a 2:1 contrast
ratio under ambient sunlight conditions of
up to 7000 fC. Our major display users
have commented on TFD’s new TFEL
unit as markedly superior in appearance

Fig. 2: Loading chrome blanks prior to
vacuum deposition.

and reliability as compared with conven-
tional circularly polarized EL displays.
Also, the TFD display has lower power
consumption.”

Another new development that has
Saleem Shaikh and his associates excited
is a photochromic rearview mirror for
automotive use. A motorist using this new
device will not have to change the posi-
tion of the rearview mirror if there are
glaring headlights behind the car. Patent
applications are pending. After further
development, TFD will furnish samples of
this new mirror to leading automotive
manufacturers.

““This photochromic coating material
has many other possible applications,”’
Mr. Shaikh says. ““It can be used for visi-
ble and IR shutters, screening for lasers,
and as an architectural material for win-
dows. We intend to offer our process to
large firms on a royalty basis, since TFD
is primarily a high-tech research company
with no present intentions to get into
mass production of consumer products.”

Although most startups in the elec-
tronics industry can expect to lose money
or at best break even during their first
three years, TFD has consistently earned
good profits. TFD’s growth can be at-
tributed to an insistence on quality con-
trol, the development of improved process
techniques, and the ability to create new
products meeting the needs of advanced
display technology. Other factors in the
company’s success are Mr. Shaikh’s will-
ingness to work 14-hour days for weeks
on end when required; his selection of
highly competent assistants, many of
them graduate students earning and learn-
ing; and his good business judgment, in-
stilled by his Pakistani family and
American educators and employers. ll
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Sharing information
with the public via IPIS

BY IrFAY F. CHANG

INFORMATION regarded as a commodity
could be made available through informa-
tion services in the coming decade. How
this information service industry emerges
depends very much on the development of
an intelligent public information system
(IPIS). In Singapore, we have launched a
nationally supported research program at
the Institute of Systems Science (ISS) to
develop an IPIS that can provide an in-
telligent means of sharing information
and eliminate the tremendous duplication
in data creation and maintenance, soft-
ware development and maintenance, and
information applications that now exists.
The Telecommunications Authority of
Singapore (Telecoms) is a partner in this
research effort.

There are other public information
systems along the lines of videotex being
developed elsewhere; however, IPIS
stresses the word intelligent because a
great deal of intelligence must be incor-
porated in the hardware and software of
the information system to facilitate the
transmission, communication, processing,
and presentation of information. The
system must be capable of offering infor-
mation and intelligent software tools in a
friendly and easy-to-use manner for infor-
mation processing and handling. This
sharing of information in an intelligent
way is the basic concept for making IPIS
economically feasible.

IPIS is envisioned as a common source
of information (infoware) that can be
shared by its subscribers. The usual
overhead of maintaining information or

Ifgy F. Chang is director of research, In-
stitute of Systems Science, National
University of Singapore.
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data bases by its subscribers will be saved.
This infoware will be a commodity, and
the advantage of the old computer-time-
sharing system will be brought back, with
added capability in terms of wide-band
communication, high intelligence informa-
tion, and workstations.

The basic concept of IPIS is to take ad-
vantage of available hardware technologies
such as wide-band communication, large-
capacity storage, advanced 1/0 devices,
and powerful computers to build a system
allowing a variety of information services
with multilingual (programming language
and limited natural language), multimedia
(text, graphics, and image), and intelli-
gence capabilities.

IPIS at ISS

Our research at ISS is directed toward the
development of software tools and tech-
niques to support an intelligent worksta-
tion that has multimedia, multilingual,
and intelligent interfaces, both in terms of
hardware and software.

Because Telecoms is currently evalu-
ating and developing an enhanced video-
tex system (the Teleview program, based
on TV broadcast and PSTN), we plan to
use our partner’s broadcast channel as the
primary transmission medium when
testing our IPIS results [Fig. 1]. Never-
theless, a fiber-optic or any other wide-
band cable could be used as the primary
communication medium.

To develop an IPIS we have initiated
seven research projects supported by four
research disciplinary areas at ISS:

* office automation and local-area
networks.

e multilingual computers and
workstations.

® optical disk storage and data-base
management.

® knowledge base systems (Al and
expert).

This program encompasses only the
first of three long-term R&D phases, to
be followed by the creation, preparation,
and handling of infoware, concluding
with the distribution and networking of
IPIS.

IPIS prototype project

Development of an IPIS prototype re-
quires strong interaction among our
research groups, with several projects in-
volving multidisciplinary areas. The pro-
totype project group coordinates activities
of the various project groups, and also
monitors the availability of commercial
products, research advances, and any
emerging standards affecting IPIS-like
services. When a prototype workstation
has been defined and constructed, this
group will perform an integration test
with all the software developed by the
other project groups.

Optical disk data-base project

For any data-base system, one needs to
choose a data model to work with.
Several data models were studied, but
none was found suitable for a multimedia
data-base system. Thus, an independently
developed data model, CHERA (class
hierarchal entity relationship attribute
data model) was adopted for this project.
CHERA is an object-oriented data
model.!



The next step was to decide on a logical
data structure that would be useful for
data entry and editing. The ‘‘frame’’ con-
cept from Al was borrowed and this con-
cept has been enhanced by defining four
individual quadrants to hold specific in-
formation. The first quadrant will hold
the information regarding an object; the
second, information on the relationship of
this object with other objects; the third,
information on the operations permitted
on this object; and the last, special infor-
mation about this object such as the im-
age and access information.?

Chinese languages project

The rationale for this project is to provide
an intelligent and friendly Chinese input
scheme for information retrieval by casual
users. After making studies in cognitive
psychology, linguistics, and computing
science, we adopted a design approach of
WYSIWYG (what you see is what you
get), based on rules of chunking, rules of
association, and statistical linguistics so
that no learning is required to use this in-
put method.

With the help of many students from
the National University of Singapore as
well as overseas universities, a prototype
was built on an IBM PC/AT with EGA
adapter and Microsoft mouse for
demonstration. Feedback received is very
encouraging. A very specific input method
is now being developed for Telecoms to
adopt in its Teleview program as a second
Chinese input scheme, complimentary to
the Hanyu Pinyin method. The next phase
of our project will be done on a Xerox
1186 Al workstation with its high-
resolution display, large amount of RAM,
and good software development
environment.

Intelligent user interface project
Because the main users of IPIS will be
members of the general public, the main
thrust of the design is to achieve ease of
use and high usability. The system should
be able to:

® gnticipate user intentions;

® provide meaningful and cooperative
responses; and

* facilitate a multimodal form of user-
system interaction.

Anticipation of user intentions means
the ability of the system to map users’
goals to the system’s representation of
those goals. This is achieved through the
development of task profiles to model
possible task scenarios in a given domain.
A task profile describes the component
subtasks which make up a task scenario
and the relationships between these
components.

To provide meaningful responses to
users, it is important for the system to
have knowledge about its users and their
needs and requirements. This knowledge
is represented in the system as static and
dynamic user profiles. Static user profiles
encapsulate stereotypical knowledge about
particular user groups. Dynamic user pro-
files encapsulate knowledge about the cur-
rent user and are generated at runtime
during the system’s interaction with the
user. Both the static and dynamic user
profiles are used by the system to tailor
responses to users according to individual
task needs and preference.

To further enhance the system’s usabili-
ty, we are investigating ways of providing
cooperative responses to users to give sug-
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gestions and recommendations whenever
necessary, as well as provide alternative
answers when the required information is
not available in the data base. To do this,
the system must possess meta-level
knowledge about the data base and the
users. We plan to implement this using a
rule-based inference mechanism.

We are currently implementing our pro-
totype using Smalltalk/V on the IBM PC/
AT, which offers a good environment for
fast prototyping work. The visual display
of our user interface has been designed to
accommodate multimodal interaction. In-
formation is presented in the form of
text, graphics, and digitized images. The
user interacts with the system through
icons, menus, and list selections. We have
tried to eliminate some of the major prob-
lems associated with other menu-based in-
formation systems in our current design.
We are also currently developing the task
profiles and user profiles which we hope
to implement in our first-stage prototype
to be completed in 1987.

Data compression project

The objective of this project is to design
and develop a full-color picture processing
system for IPIS that incorporates image
data compression algorithms to facilitate
efficient information transmission and
storage. The data structures of digital col-
or images are generally huge; for exam-
ple, a frame of 640 x 512 resolution full-
color image consists of close to a
megabyte of data. To provide such infor-
mation to the users in IPIS, a compres-
sion method on the order of 10:1 com-
pression ratio is desired for maintaining
good response time and efficient memory
usage.

A brief study of all popular image com-
pression algorithms was performed, and
vector quantization was found to be the
best algorithm because of its high (8:1)
compression ratio and easy-to-implement
(low-cost) decoder. It is a very suitable
algorithm for single-encoder and multi-
decoder applications, as the proposed
IPIS work was started on low-rate image
compression using vector quantization.

We designed and simulated a new
method of vector quantization, the predic-
tive classified vector quantizer (PCVQ),
using the IBM 3081. The PCVQ exploits
spatial correlations across the boundaries
of the pixel blocks to achieve higher com-
pression rate. Edge (high-contrast area of
the image) and mean intensity informa-
tion of each block can be predicted and
classified. The determined class allows the
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block to be coded by a quantizer belong-
ing to the same class. The PCVQ consists
of a compact and optimized subcodebook
and gives satisfactory performance at a
20:1 compression ratio.

We have integrated a simple image pro-
cessing system for this project that in-
cludes a color video camera, color video
signal digitizers, RGB monitor display,
and an IBM PC/AT as the host com-
puter. This system gives us a convenient
way to digitize and edit color images. We
also pass the captured image data to a
IBM 3081 main frame for computational
intensive processing.

Research on the design and fabrication
of a picture information system for the
IPIS continues. We would like to devise a
fast and convenient way of generating and
editing pictures to speed up operations in
such an information system. We are also
looking into the utilization of a broad-
band network for high-speed information
transmission. To complete the system, we
would like to build an image data base
that includes efficient storage (compressed
or analyzed image) and retrieval (query
and browse) methods.

Graphics package project
Because tremendous information can be
conveyed through motion, a complex
animation sequence will be an integral
part of the IPIS. The objectives are to:
¢ develop an easy-to-use interactive
graphical environment for the user to
create, edit, retrieve, store, and display
animation sequences.
® develop a compact object-oriented
animation language for representing
graphical objects and motion dynamics in
animation.
® develop a visual language for the
graphical specification and control of
complex animation sequences.
e provide facilities for the user to simulate
the effect of different videotex protocols,
display resolution, and drawing speeds.
This project also aims to provide all the
facilities necessary to produce high-quality
graphic images, including animation for
the IPIS.

Expert systems and

natural language project

ISS’s interest in the expert system
technology came naturally, as we are
aware of the power of the expert system
and machine intelligence in general. Fur-
thermore, we regard knowledge-base and
expert systems as important parts of the

infoware to be offered as information ser-
vices within the concept of IPIS.

The project has started with some well-
defined application domains. The in-
teresting general domain of tourist infor-
mation is the focus of the prototype im-
plementation. Two information/
knowledge subdomains—Ilocal food
knowledge and restaurant information
and the historical information of
Singapore—were chosen and studied.
These domains posed great challenges but
proved to be excellent ones for prototyp-
ing. The first prototype of this system is
targeted to be ready for demonstration in
September, 1987. The group is confident
of incorporating into the system new
techniques of reasoning, knowledge
representation, object classification,
knowledge-base and data-base interface,
generalization and knowledge-base
primitives, path-finding, textual and
graphical presentation of information,
and query language.

References

1A short description of this data model
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You had to have been there. . .

BY THE EDITORIAL STAFF

No oNE who attended the annual

SID luncheon on Wednesday, May 11,
will ever again look at a roll of astro-
nomical distance paper—as demonstrated
by George Reed and several volunteers
from the audience—in quite the same way
again. But to try to explain—well, you
had to have been there.

One can gain an impression of the
scope and depth of SID ’87 by reading
the Seminar Lecture Notes and Sym-
posium Digest (or even by skimming the
abstracts in the advance program sent to
all ID subscribers). But the speakers did
deviate from their advance texts: they
amplified, modified, explained. They used
a variety of visual aids—after all, our
field is information display—and any
dedicated photographer trying to capture
it on film had to be there to snap the
shutter. Most important, each talk was
followed by a question-and-answer
period, during which anyone could query
or challenge the speaker. And of course
there could be no preprinted notes for the
Symposium author interviews, held at the
end of each afternoon’s sessions. Whether
examining a prototype (sometimes in
groups resembling a feeding frenzy) or
asking the speaker for additional informa-
tion or clarification, all had the chance to
see or speak about what had been
described.

Sixty-seven exhibitors set up their
booths in the French Market Hall at the
Hyatt Regency (and someone suggested
that the logistics entailed in organizing the
chaos while trying to set up the exhibits
might make an interesting ID article). We
could list all 67 companies, but there is a
large difference between reading a list and

seeing the exhibitors and their products.
Again, there is nothing like face-to-face
interactions and the opportunity for
demonstrations and questions and
answers, not to mention picking up
brochures, spec sheets, and assorted
freebies or of having someone use your
camera to take a picture of you standing
by one of the GM concept cars.

In sum, there was something for
everyone at SID ’87. Some talks had such
broad appeal that it was standing room
only; other, more esoteric subjects at-
tracted only experts in the field. No one
could attend every session (nor would a
sane person attempt such an information
overload in such a short time), but all
could pick and choose as desired. All
could engage in informal, unstructured

discussions with colleagues, whether in the
exhibit hall, at the various social events
(such as on the riverboat or over a piece
of SID’s 25th anniversary cake), during
breaks in the sessions, at meals, or simply
in passing.

For the partial edification of our
9000-odd readers who were not at SID
'87, the Symposium Digest and Seminar
Lecture Notes are available from SID,
8055 West Manchester Avenue, Suite 615,
Playa del Rey, CA 90293, at $55 for the
Digest ($45 for SID members) and $50 for
the two-volume set of Seminar Notes ($35
for members). These are only poor
substitutes for having been there, though.
Start planning now to attend SID ’88, to
be held May 23-27 at the Disneyland
Hotel in Anaheim, California. W

Dr. and Mrs. Harold Luxenberg and Dr. John van Raalte (right) cut SID’s birthday cake.
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Compiled by Howarp L. FUNK
IBM Corp.

U.S. Pat. No. 4,663,670, Issued 5/5/87

Television Receiver Having a Liquid

Crystal Display Device

Inventors: NOBUYUKI HASHIMOTO,
KATSU ITO, AKIRA MIYAJIMA,
SHIGERU MOROKAWA, MINORU
NATORI, HIDESHI OHNO,
MUNEHIRO SHINABE, AKIRA
TSUZUKI

Assigned to: CITIZEN WATCH CO.,
LTD,

A television receiver having a liquid crystal
display device includes a receiver having an
electromagnetically shielded case and a receiv-
ing circuit provided in the shielded case and
electrically connected to an antenna for pro-
ducing audio signals and video signals. A liquid
crystal display panel of the liquid crystal
display device is electromagnetically shielded by
a transparent and conductive shielding film for
shielding the liquid crystal display panel.

U.S. Pat. No. 4,663,618; Issued 5/5/87

Arbitrary Raster Blanking Circuit

Inventors: DONALD G. HAYLES,
MARK N. HEPWORTH

Assigned to: ROCKWELL INTERNA-
TIONAL CORP.

An apparatus is disclosed for displaying ar-
bitrary forms on a raster-scanned cathode ray
tube converting the analog X and Y deflection
voltages of the raster signal directly into a
digital TTL level blanking signal. The circuit
designer, utilizing Cartesian or polar coor-
dinates, specifies a desired shape and its loca-
tion utilizing the appropriate formulas. In this
manner, a number of raster cut-out circuits are
readily coupled to define a desired number of
arbitrary shapes on a raster-scanned cathode
ray tube.

U.S. Pat. No. 4,663,562, Issued 5/5/87

Contrast Enhancement Structure for

Color Cathode Ray Tube

Inventors: SUSAN B. JAFFE, GARY
MILLER

Assigned to: GENERAL ELECTRIC CO.

A contrast-enhancement structure for a full-
color cathode ray tube utilizes a combination

Used with permission of IFI/Plenum Data Co.
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of a louvered ambient light transmission con-
trol element in combination with a multi-notch
band-pass filter. The louvered control elements
provide limited viewing angles for incoming
ambient light reducing light dispersion on the
cathode ray phosphor surface. The multi-notch
band-pass filter provides efficient spectral
transmission in the phosphor emitting
wavelengths. The combination of the louvered
directional control elements for ambient light
and a multi-notch band-pass filter matching the
spectral emission characteristics of the color
phosphor substantially increases the contrast
ratio. In fact, this arrangement provides con-
trast ratios which are of an order of magnitude
larger than those previously possible.

U.S. Pat. No. 4,662,719; Issued 5/5/87

Liquid Crystal Display and Method

for Production

Inventors: DONELLI J. DI MARIA,
HANS P. WOLF

Assigned to: IBM CORP.

A matrix addressable liquid crystal display in-
cludes a thin-film circuit supported on a
substrate having a plurality of parallel bit lines.
A plurality of individual pixel circuits each in-
clude a two-terminal bi-directional gate device
which is formed from at least one thin-film
layer with one gate device terminal connected
with the associated bit line. A terminal plate is
connected in circuit with the other terminal of
the gate device. A transparent cover plate is
spaced above the thin-film circuit with a
transparent conductor structure on the under-
side of the cover plate. The space beneath the
cover plate is filled with a liquid crystal display
material to form individual display pixel cir-
cuits at the terminal plates. A plurality of
parallel word lines are arranged orthogonally
to, and insulated from, the bit lines. The word
lines are connected in circuit with the in-
dividual display pixel circuits at the respective
cross-overs with the bit lines. The pixel circuits
are each operable to change the state of the
associated portion of the liquid crystal display
material in response to the concurrent applica-
tion of voltage pulses of opposite polarities to
the associated word and bit lines.

U.S. Pat. No. 4,661,812; Issued 4/28/87

Data Transfer System for Display
Inventor: YOSHIAKI IKEDA
Assigned to: FANUC, LTD.

In a display, unit data for rewriting a picture
memory is prepared in a work memory and the
data is transferred to the picture memory utiliz-
ing the vertical blanking period of the picture
being displayed on the screen. When the

amount of data to be transferred is large, the
data transfer is continued in excess of the ver-
tical blanking period and during the data
transfer the display on the screen is inhibited.

U.S. Pat. No. 4,660,935, Issued 4/28/87

Liquid Crystal Display Device Having

Electrodes Shaped to Compensate for

Positioning Error

Inventors: YUKIHIRO IWASHITA,
KOTARO UENO

Assigned to: SEIKO EPSON CORP.

A matrix-type liquid crystal display device for
use in alphanumeric and television displays and
the like has a screen in which division of im-
ages produced by the display screen resulting
from assembly error is eliminated by means of
reduction in the areas of the picture-forming
elements near the region where end portions of
the signal electrodes project between control
electrodes.

U.S. Pat. No. 4,660,098; Issued 4/21/87
Apparatus for Producing Copies of a
Video Image Utilizing Line Pattern
Rotation

Inventor: DANA W. WOLCOTT
Assigned to: EASTMAN KODAK CO.

An apparatus is disclosed for producing
“‘hard’’ color copies of a video image utilizing
line pattern rotation to reduce the visual
perception of *‘raster’’ lines and improve image
quality. Line pattern rotation is accomplished
by rotating the raster line pattern of a CRT
relative to the displayed image between each
exposure of the color components of the com-
posite video image.

U.S. Pat. No. 4,659,968, Issued 4/21/87
Vertical Deflection Circuit

Inventor: AKI NAKAMURA

Assigned to: MITSUBISHI DENKI

Circuitry is disclosed for automatically vertical-
ly centering a video display on the face of a
CRT when deviations result from different
raster scanning items. A comparator having in-
puts flanking a resistor, connected in series
with the vertical deflection coil, detects the zero
or picture plane center crossing points of the
deflection signal. The zero crossing points are
then time compared with a pulse signal whose
width represents the overall time duration of
each raster scan for the picture or image being
displayed, and a dc correction component is
applied as necessary to the deflection signal
such that the adjusted zero crossing points
bisect the duration pulses to thus vertically
center the display.




U.S. Pat. No. 4,660,030, Issued 4/21/87
Liquid Crystal Video Display Device
Inventor: SHUJI MAEZAWA

Assigned to: SEIKO EPSON CORP.

This invention is directed to an improved liquid
crystal video display device. An interlacing
video display technique is utilized and scanning
signals are provided to every other scanning
electrode line in sequential order, shifting
selected lines every frame. An additional
selected voltage is provided during the time
period which overlaps the selected scanning
electrode lines to the adjacent non-selected elec-
trodes both above and below the selected scan-
ning electrode lines. A high-resolution display
is provided while reducing associated flicker by
driving all scanning lines in the desired order.

U.S. Pat. No. 4,659,181; Issued 4/21/87

Liquid Crystal Displays and Method

by which Improved Apparent Viewing

Cones Are Attained Therefor

Inventors: ROBERT G. MANKEDICK,
SYED NASEEM

Assigned to: NCR CORP.

Liquid crystal displays having improved ap-
parent viewing cones are disclosed. The
displays are activated by an electrical energizing
signal which comprises an activation signal por-
tion and a superimposed ac voltage signal by
which the apparent viewing cone angles of the
displays are increased.

U.S. Pat. No. 4,659,183, Issued 4/21/87
Backlighted Liquid Crystal Display
Inventor: OSAMU SUZAWA

Assigned to: SEIKO EPSON CORP.

A liquid crystal display panel is disclosed that
has a backlight for providing high brightness,
uniformity of illumination intensity, small
thickness, and high efficiency, and that can be
manufactured at a low cost. The display device
includes a liquid crystal display panel, a light
source for illuminating the liquid crystal panel,
and a light passage member, which can be
formed of either transparent or translucent
material disposed between the liquid crystal
panel and the light source. The light source in-
let side of the light passage member is formed
with a recess so that the thickness is reduced at
the region opposed to the brightest region of
the light source. A light reflecting member
substantially surrounds the light source, and
the light passage member is formed with an
opening facing the liquid crystal panel to ex-
pose a surface portion of the light passage
member. The light source can either be an in-

candescent light bulb or a cold-cathode
discharge tube. In the latter case, a thermistor
is coupled in series with the tube to stabilize its
temperature and hence stabilize the illumina-
tion intensity against changes in ambient
temperature.

U.S. Pat. No. 4,659,182; Issued 4/21/87

Multilayered Matrix Liquid Crystal

Display Apparatus with Particular

Color Filter Placement

Inventor: MASANOBU AIZAWA

Assigned to: STANLEY ELECTRIC CO.
LTD.

A multilayered liquid crystal display device in-
cludes a front substrate, a rear substrate, and
at least one intermediate substrate interposed
therebetween, respective spaces being formed
between the intermediate substrate and the
front substrate, and between the intermediate
substrate and the rear substrate. Liquid crystal
layers are in the spaces between the substrates
so that the display surfaces provide an overall
display. Intersecting signal and scanning elec-
trodes are arranged on opposed mutually fac-
ing surfaces of the intermediate and rear
substrate and of the intermediate and front
substrate. Color layers are arranged in an op-
tical path corresponding to the intersecting por-
tions of the signal and scanning electrodes, but
on the opposite side of the intermediate
substrate on which the associated intersecting
signal and scanning lines are located. The color
layers are not interposed between their
associated intersecting signal and scanning elec-
trodes. The display is arranged in adjacent sec-
tions, each adjacent section being on opposite
sides of the intermediate substrate, thereby pro-
ducing a uniform display surface.

U.S. Pat. No. 4,657,347; Issued 4/14/87

Liquid Crystal Display with Zener

Diode

Inventor: YOSHIHARU NISHIMURA

Assigned to: TOKYO ELECTRIC CO.,
LTD.

A liquid crystal display apparatus includes a li-
quid crystal display device having a plurality of
display digits, a one-chip microcomputer hav-
ing a plurality of voltage terminals for driving
the liquid crystal display device by selectively
supplying the voltages applied to those voltage
terminals to the liquid crystal display device,
and a power supply circuit for applying
voltages to the voltage terminals, this power
supply circuit having a series circuit of a
plurality of resistors, one end of which is con-
nected to the first power source terminal and
which has a plurality of nodes connected to the

voltage terminals. The power supply circuit has
a zener diode which is connected between the
other end of the series circuit and the second
power source terminal and which is made
operative in the saturation region.

U.S. Pat. No. 4,657,316; Issued 4/14/87
Viewing Screen with a Swiveling
Screen Housing
Inventors: NORBERT BONKE,
WALTER HARDT, FRANZ
WERNER
Assigned to: NIXDORF COMPUTER
A.G.

The invention relates to a viewing screen unit
with a viewing screen housing, supported
swivelably around a swivel axis. The viewing
screen housing has the shape of a circular
cylinder segment, where the viewing screen
plane essentially coincides with the intersecting
plane of the circular cylinder segment and the
pivot axis coincides with the cylinder axis. In a
preferred embodiment, the viewing screen
housing is fastened swivelably onto a receiving
housing containing at least part of the com-
ponents. The receiving housing is provided with
a concave recess turned toward the viewing
screen housing, which recess fits closely against
the curved rear wall of the viewing screen hous-
ing. The supporting of the swivelable viewing
screen housing is preferably done by supporting
means which act on either the inside of the end
faces or on the curved back side of the viewing
screen housing.

U.S. Pat. No. 4,658,288, Issued 4/14/87

Beam Index System with Switchable

Memories

Inventors: RICHARD W, MIDLAND,
BORIS ROZANSKY

Assigned to: ZENITH ELECTRONICS
CORP,

A beam-index CRT system includes a pair of
memories that are selectively operated to store
lines of data from a source and to supply
stored lines of data to a CRT. A plurality of
NOR gates and flip-flops toggle memory ad-
dressing means and simultaneously apply ap-
propriate timing signals thereto for controlling
the memory writing and reading operations.

U.S. Pat. No. 4,658,246; Issued 4/14/87

Matrix Display Simulation

Inventor: GILBERT G. KUPERMAN

Assigned to: SECRETARY OF THE U.S.
AIRFORCE

A system is disclosed for simulating the display
of visual images by a matrix of liquid crystal

Information Display 7&8/87 19
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LONDON
15-17 SEPTEMBER 1987

The 7th International
DISPLAY RESEARCH CONFERENCE
will be held at the Institution of Electrical Engineers,
London WC2, from 15-17 September 1987.

The conference is sponsored by THE SOCIETY FOR INFORMATION
DISPLAY and THE INSTITUTE OF PHYSICS, in collaboration with
THE INSTITUTION OF ELECTRICAL ENGINEERS, N T G,

CLUB YISU and THE HUMAN FACTORS SOCIETY.

The Keynote Lecture will be given by Professor C Hilsum, FRS
(GEC Ple] and the topics of other Invited Lectures are
Implications of HDTY for displays, Flat CRTs,
Prospects and problems of ferroelectric liquid crystal
displays, Present and future progress in LC materials,
Progress in active matrix addressing of LCDs,
Human factors in display design and applications.

Further information and registration forms from:
Mr Clive Jones, Meetings Officer, The Institute of Physics,
47 Belgrave Square, London SW1X 80X.
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cells or other matrix elements and providing
flexibility in selecting display characteristics
such as element size, active area ratio, and
signal noise content. The display preferably
employs a cathode ray tube and uses software
signal processing.

U.S. Pat. No. 4,655,553; Issued 4/7/87

High Contrast Backlit Liquid Crystal

Display System

Inventor: HERMAN C. KLEIN

Assigned to: McDONNELL DOUGLAS
CORP.

Use of a special blue or blue-green optical filter
in a single or double layer dichroic liquid
crystal display which is backlit by dimmable in-
candescent lights provides for easily read, high
contrast presentation of information.

U.S. Pat. No. 4,655,551; Issued 4/7/87

Liquid Crystal Display with Chip

Projecting Above and Below Flexible

Film

Inventors: TAMAKI MASHIBA,
MASUAKI MORINO, ISAMU
WASHIZUKA

Assigned to: SHARP CO.

An arrangement of a liquid crystal display unit
includes a display panel having a plurality of
terminals, a plurality of flexible films made of
electrically nonconductive material and a LSI
chip bonded into each flexible film. A plurality
of electrodes are deposited on each film, with
the films being provided in association with the
display panel to electrically connect each LSI
chip with the display panel terminals.

U.S. Pat. No. 4,654,717, Issued 3/31/87
Cathode Ray Tube Arc-Over Protec-
tion for Digital Data in Television
Display Apparatus

Inventor: JOHN W, STOUGHTON
Assigned to: RCA CORP.

Arc-over in the cathode ray tube of a digital
television receiver produces a large current
pulse which, when it discharges via the chassis
ground, disrupts the reference ground poten-
tials of other circuitry coupled to the chassis
ground. The affected circuitry includes digital
data storage elements which may experience
random state changes caused by the fluctuating
ground potential. The CRT arc-over condition
is detected by circuitry which applies a pulse to
the reset terminal of the microprocessor, caus-
ing it to restore the potentially corrupted data
in the data storage elements using preset data
stored in a less volatile programmable read on-
ly memory. H
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WANTED

LOREN (LARRY) B. GARDNER
First Secretary of SID (1962-1963)

Last known address: Puerto Rico in
1967. If anyone knows his current
address or phone number, please ad-
vise SID Historian Bob Knepper
(714/732-3532) so we can learn more
about the early history of the Society.

WERE TAK

GA BATH

Displays that we want
sell. Now.

speak.)

this deal.

SO YOU CAN

Why? Well, a customer of ours ha
big plans that didn't come through and
we're left holding the displays. (So to

As a result, we're liquidating all 3,000 Sharp 16 x 1 LCDs at a price
that's about half of what you'd normally pay. And we're selling them
in any lot size from ten to 3,000 pieces. But, when they're gone, so is

Get more information about this very special deal on a very good
display. Call 1(800) MEGABIT while you can still clean up.

P.S. - To make this deal even easier, ask us for part number LM 16152.

WESTERN MICROTECHNOLOGY

12900 Saratoga, Avenue
Saratoga, California 95070

CLEAN UP

W
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SINGLE

Gun
Control. ;

At Southwest Vacuum Devices
we solve gun control problems.
Prototypes. Research. Design.
Manufacturing.

We sole source guns and gun
components for top U.S.

OEMs.

Short runs cost you money,
time, productivity. That’s an

area in which we excel.
Use us as an extension of
your own engineering ;

Whether it is a prototype, broadcast, TV, medical,
newspaper or data display CRT—Video Display is
the Nation’s largest full line supplier of replacement
tubes.

SPECIALIZATION

VDC sells only CRTs, and has the most
knowledgeable sales force in the industry. Supply-
ing drop in replacements for any manufacturer’s
tube type is our specialty.

QUALITY

VDC stocks CRTs featuring the latest dark glass,
direct etch options in colors ranging from Black and
White to European Amber. VDC replacement tubes
are often of higher quality than the original tubes.

INVENTORY

With over 70,000 units in stock, representing
3,000 tube types, VDC ships most orders the same
day they are received. .

PRICING

No one sells the same high quality tubes for less.
Not the OEMs, not other tube manufacturers, no
one.

1-800-241-5005

and production facilities. ! &
As a domestic supplier ‘\
we are only overnight, -
not oceans apart. [ i
For solutions to your

gun control problems,
call or write us today.

Complete Guns, Stems, Cathodes,

Other Components VioeO DidPLAY W —iﬁ”
SOUTHWEST VAGNUR] BEVIGES, ING. C03rO3ALion v—--‘

P.O. Box 50524/Tucson, Arizona 85703 5530 E Ponce De Leon Ave.
B (602) 8877900 Telex 165-522 Stone Mountain, ﬂeorgia 30086
A VIDEO DISPLAY COMPANY (404) 938-2080 or Your local VDC distributor
Circle no. 11
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a new products ,

Gray-scale ac plasma display

Thomson-CSF’s TH 7621 ac plasma
display panel with gray scale offers 8
luminance levels on each of its 256 x 512
dots. Data input is by a digital video in-
terface (RGB type, with clock and V and
H sync.) for easy connection to micro-
processor-based systems. Screen dimen-
sions are 208 x 104 mm, and dot spacing
is 0.406 mm (equivalent to 62.5 lines/in.),
providing good image definition.

The TH 7621 has a viewing angle of
> 160°, high contrast of > 10 under 1000
lux with etched filter, and rugged reliable
construction. Power supply, interface (VT
220 or other), touch-input screen, and op-
tical filter accessories are available.

For further information contact Thom-
son Electron Tubes and Devices Corp.,
550 Mount Pleasant Ave., P.O. Box 6500,
Dover, NJ 07801. 201/328-1400.

Circle no. 13

Largest thinnest
ac plasma display

Considered the world’s largest ac plasma
display, Magnavox Electronics Systems’
MX 2116 has a viewable area of 42 x 42
ft., and a high-resolution screen image
defined by 4.2 x 109 pixels. At only 6 in.
thick—including the ac plasma panel,
drivers, microprocessor controller, power
supplies, and interface electronics—the
MX 2116 requires one-fifth the space of
typical projection systems, is compact and
portable, and can be mounted on a wall
or travel in a shock cradle.

Using a video interface, the display
refreshes the full screen 30 times/sec
flicker free. Using a graphic/
alphanumeric interface, the system

presents high-level graphics. Either input
yields a high-resolution 2048 x 2048 dot
image on a monochrome screen declut-
tered with 4-16 levels of gray scale. Ad-
justable brightness and high contrast
enhance image clarity in varied ambient
light conditions.

The MX 2116 achieves a predicted
MTBF of 7,500 hours and an MTTR of
less than 5 min. All electronics are con-
tained in modular assemblies; built-in test
locates any problems, and any module
can be replaced within 5 min. using an or-
dinary screwdriver.

For further information contact
Patricia Perlini, Magnavox Electronic
Systems Co., 1313 Production Rd., Fort
Wayne, IN 46808. 219/429-7045.

Circle no. 14

DCEL display

The Cherry Corp. introduces the first
commercially available electroluminescent
(DCEL) display panel offering high
reliability and long life with a luminance
of 25 fLL with no more than 30% degrada-
tion at 10,000 hours life. The EL 1C-1000

and EL 1C-G000 units have matrices of
640 x 200, with the EL 1C-1000 at a 2:1
aspect ratio and the EL 1C-G000 at a
1.4:1 aspect ratio. The width of the total
package, including display and drivers, is
less than 0.575 in. The new displays offer
flicker-free imaging, high resolution,
wide-viewing angles, uniform brightness,
light weight, and durability. Cost in either
configuration is $800 for single piece
guantities, $385 at 5,000 pieces and $250
in large volume.

For further information contact Eric J.
Olson, The Cherry Corp., 3600 Sunset
Ave., Waukegan, IL 60087.
312/360-3522.

Circle no. 15

Intelligent
alphanumeric displays

Hewlett-Packard Co. introduces two low-
priced intelligent 8-character alphanumeric
displays featuring a 5 X 7 dot-matrix
font. Contained in standard 0.6-in. dual-
in-line 28-pin packages, the displays are
available in yellow (HDSP-2111) and
high-efficiency red (HDSP-2112). An on-
board CMOS IC allows for low power
consumption while providing the complete
128 ASCII character set. There are also
16 user-definable characters capable of
generating foreign characters, special sym-
bols, and logos.

b e 0 L R M el s e
y 20 40 t0 S50 60 70 HO
sttbardacladanbdon b dantada

Additional features include an ability
to blink individual characters in the
8-character string and to blink the full
display. Requiring only a single 5-V
power supply, the HDSP-2111 and 2112
are fully TTL compatible. For quantities
of 1 to 99, unit price is $42.

For further information call the
Hewlett-Packard Co. sales office listed in
the white pages telephone directory.
Circle no. 16
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new products

LCD modules for broad
temperature operation

UCE’s new HR product line of LCD
modules combines optimum backlighting
for all light ambients with the new UCE
optical heater to bring the LCD to op-
timum operating temperatures. The HR
digital, analog, and combination modules
include LCD with drivers, optically clear
heater with controls, and backlighting.
UCE also customizes display modules of

other manufacturers having EL or light-
pipe backlighting by using the UCE
‘“‘opti-clear’” heater. This capability allows
users to optimize existing designs to meet
tough environmental specifications within
minimum time and cost limits.

For further information contact UCE,
Inc., 24 Fitch St., Norwalk, CT 06855.
203/838-7509.

Circle no. 17

Panel-mounted LCD monitor

Communications and Display Systems an-
nounces the availability of a space-saving
alphanumeric/graphic panel-mounted
LCD monitor. The CDS 500-2P is de-
signed for applications requiring high-
density readouts, graphic presentations,
and flexible display formats in an ultra-

thin package. The CDS 500-2P is
mounted in a standard 5-1/4 x 19 in.
rack panel with a system depth of 2 in.
The LCD features the latest supertwist
technology which offers high-contrast and
wide-viewing-angle characteristics. An op-
tional white EL backlit version, the CDS
500-2PE, is also available for low lighting
conditions. Interface to the monitor is ac-

Remorte
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new products

reduced glare. The ZCM-1490 is designed
to support the high-resolution video out-
put generated by IBM’s Personal
System/2 computers and comparable
video cards such as Zenith’s new Z-449;
the Flat Technology Monitor supports
CGA, MDA, Hercules and EGA software
on the Zenith Z-449 card. Resolution is
640 x 480 pixels, and the device operates
with a horizontal scan frequency of 31.5
kHz. The dot pitch is 0.31 mm and
brightness output is rated at 75 fL. The
brightness and contrast controls are con-
veniently located on top.

The ZCM-1490 includes an IBM Per-
sonal System/2 compatible 15-pin cable
connector. The unit weighs about 40 Ibs.
and measures 12.25 x 14.75 x 15.5 in.
Unit price is $999.

For further information contact Zenith
Data Systems, 1000 Milwaukee Ave.,

Glenview, IL 60025. 800/842-9000, ext. 1.

Circle no. 21

Penetration color CRT

Thomson-CSF’s Electron Tube Division
has developed a high-resolution 1-in. rug-
gedized micro-CRT with a penetration
phosphor screen emitting from red to
green. The tube assembly has an integral
deflection system and high-voltage elec-
trostatic focusing in a potted assembly
100 mm in length and 26 mm max. in
diameter, with integral mu-metal

EMI CAN BE FOILED

with

AD-MU-80 FOIL IN CUSTOMIZED SHAPES

High Permeability Shielding Alloy Foil
in thicknesses of .002", .004", .006"
and .010" can be fabricated by
Ad-Vance Magnetics for your spe-
cific requirements.

* CNC Punch Press Capability.

¢ AD-MU-80 Alloy requires no
painting or plating.

¢ Tooling charge minimal, if any.

* Time saving and cost effective.

¢ Design assistance available.

A small AD-MU Foil Shield may solve a
large PROBLEM.

T
s

Gives major designing
procuring guidelines. 2/3 of
B4-page book contains
valuable technical
engineering information
about the entire magnetic
shielding field. 1/3 is catalog
data. Yours lor the asking

AD-VANCE MAGNE TICS,INC.

—
. (a0 vancE
MAGNETICS

S —

(219) 223-3158

The Problem Solving Magnetic Shielding Specialists
625 MONROE STREET. ROCHESTER. IN 46975

FAX 219-223-2524
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shielding, deflection yokes, socket and
high-voltage leads. The TH X2615 E33
has an electrostatic focus gun and fine
phosphor grain which gives 10,000-cd/m?
peak line brightness, and 35-um linewidth
(green). In night-vision TV scan (625
lines/50 Hz), the limiting center resolution
is 900 (red) and 1300 (green) TV points
with 150 cd/m? area brightness.

For further information contact Thom-
son Electron Tubes and Devices Corp.,
550 Mount Pleasant Ave., P.O. Box 6500,
Dover, NJ 07801. 201/328-1400.

Circle no. 22

7- and 5-in. projection CRTs

Thomson-CSF’s 7-in. TH 8452 and 5-in.
TH 8451 projection CRTs implement an
all-electromagnetic 45-kV tetrode gun with
dispenser cathode. The use of a dispenser
cathode and fine-grain dense phosphors
results in a high level of luminance/reso-
lution compromise. The dispenser cathode
allows the beam current to be doubled,
while offering a significantly improved
lifetime. Typical values are 95,000-cd/m?
peak luminance with 85-pm linewidth in
trace scanning and 60,000-cd/m? screen
luminance in the TH 8452. The TH 8451
has values of 75,000 cd/m? with 80-pm
linewidth in trace scanning, and
80,000-cd/m? screen luminance in TV
scanning.

For further information contact Thom-
son Electron Tubes and Devices Corp.,
550 Mount Pleasant Ave., P.O. Box 6500,
Dover, NJ 07801. 201/328-1400.

Circle no. 23

Electronic copyboard

The Quartet Ovonics Electronic
Copyboard combines a new proprietary
sensor technology with an eraseable
porcelain enamel-on-steel white board




o

which allows users to instantly produce
letter- or full-sized copies of anything
written on or attached to the board’s sur-
face. An electronic scanner feeds digital
signals into a printer capable of producing
up to 99 copies. The board can then be

erased and used again. The large highly
durable scratch-resistant writing surface
allows the user to copy any or all of the
information posted. The copyboard is
available in three models: a wall-mounted
44 x 66 in. board for $3,495; a 33 x 66
in. reversible free-standing board on
casters for $3,695; and a 33 X 66 in.
wall-mounted board for $2,995.

For further information contact Quartet
Manufacturing, 5700 Old Orchard Rd.,
Skokie, IL 60077. 312/965-0600.

Circle no. 25

High-resolution low-cost
video monitor

A new video monitor combining high
: resolution and low cost has been intro-
_ duced by Video Monitors, Inc. A resolu-

MINOLTA METERS THE MEASURE OF EXCELLENCE

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

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 it and 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 lightand
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. Circle no. 26

tion of 1280 ppl makes this flicker-free
M4000 work screen ideally suited for a
variety of applications, including medical
and research applications. The M4000 of-
fers exceptional reliability (12,000 hours
MTBF) and geometric precision (less than
2% major axis error). Monitors are
available with 7-12 in. screens in vertical
or horizontal formats, and weigh from 10

£ 1987 Minalta Corporation




new products

to 21 Ibs. List price of the monitor—

complete with chassis and power sup-
ply—is under $400 in OEM quantities.
Models are also offered with custom-

engineered chassis.

For further information contact Video
Monitors, Inc., 3833 N, White Ave., Eau
Claire, WI 54703. 715/834-7785.

Circle no. 27

CRT SOCKETS

For high resolution Instrument and Information Displays

Quality features make
quality CRT sockets . . .

The new tube neck retaining clamp
feature is now available on most
sockets. This integral retaining

clamp insures that the tube and
socket remain mated during =
extreme and rugged environmental
conditions.

Tapered lead-ins of the insulator and
the contact entry assures ease of tube
base pin insertion. The tapers
minimize contact deformation

during insertion and help to retain
the high contact forces originally
designed into the contact.

Our protective spark gaps are
designed and constructed to
provide extremely reliable tube

Innovators of Quality

and associated circuit component
protection from voltage surges and

overloads. These non-carbonizing air gaps

are consistently dependable because
there is no deterioration of the
insulation surfaces or materials.

Wrap-around contacts with
inherently high forces for low
contact resistance between mating
pin and receptacle are also an
important feature of our sockets.

We factory install resistors, chokes
and capacitors when needed.

Customizing existing sockets and
designing new sockets to your
specification is our speciality.

Call or write for our new

Selection Guide 206 showing

our full line of CRT sockets.

CRT courtesy of Clinton Electronics

s American made Connectors

CONNECTOR CORPORATION

6025 N. Keystone Avenue * Chicago, IL 60646-5290 = 312/539-3108  TWX 910-221-6059
Circle no. 29
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Dual-pressure touch panels

Jayco Technology’s DUALSCAN touch
panels can be used wherever two-stage
control sequences are required, enabling
the user to scan by lightly touching the
switches, and then to apply heavier
pressure to activate the desired switch.
Polyester tactile bubbles under the mem-
brane provide audible clicks on selection
and avoid fatigue problems associated
with metallic-domed switches.

A standard range membrane switch
panel is available comprising 4, 12, and
16 keypad units, in an Xy matrix or com-
mon bus circuit. Designs can be any col-
or, shape, or size and with any graphics.
The panel surface can be flat or curved,
and designs can be supplied with or
without graphics overlays. Any key
distribution can be accommodated and
the switch area and legends can be il-
luminated. The panels are environmental-
ly sealed, can be built into submersible
equipment, and are suitable for operation
in temperatures from —25°C to +60°C.

For further information contact British
Information Services, 845 Third Ave.,
New York, NY 10022, 212/752-8400. W
Circle no. 28




A GLASS \ | microvision

Seal rods and Spacer rods for flat =

displays. GROWING

Spacer rods made from float glass and

other glasses. Any cross-section. Toler- If you would like to join a solid, rapidly growing
ances to suit display-oriented company as a sales/ap-
: plications engineer, Microvision would like to
g Seal rods from Vitreous SG-90B. Seals hear from you.

o . . o ;
at465°C. Available in any cross-section. We can offer a ground-floor opportunity with a

company that is setting the standards for

Special glasses, redrawn tubing and displays testing.
rod. Sealing glasses. Special Glass-to-
Metal seals. Sapphire-to-Metal seals. A technical support or sales engineer with an
Creative solutions for technical glass E.E. background from the SID community
problems. would be ideal. A strong commitment to
customer support and satisfaction is required.
/ APPLIED LS TN LD G S Submit your resume to Microvision, 4855
’ Atherton Avenue, Suite 201, San Jose, CA

95130. All resumes will be handled in strict
2575 Sidney Lanier Drive confidence.

Brunswick, Georgia 31520
Telephone: 912-265-7386

Circle no. 31 Circle no. 32

MAKE FAST, COMPREHENSIVE, AUTOMATIC CRT MEASUREMENTS
WITH THE SUPERSPOT 100 FROM MICROVISION

CRT MEASUREMENT
SYSTEM

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.

Measures:

5 e 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

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

s 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 i

MICROVISION e 4855 Atherton Avenue ¢ Suite 201 « San Jose, CA 95130 o Tel: 408/374-3158 « FAX: 408/374-9394

Circle no. 33
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Bay Area Chapter

Dean Church was the guest speaker at the
May 26 meeting of the Bay Area Chapter.
Mr. Church gave an interesting presenta-
tion on ‘“‘High-Resolution Graphics
Displays vs. Imaging Displays.”” Mr.
Church is the director of product
marketing for the Ramtek Corp.

Greater Dayton Chapter

The Greater Dayton Chapter members
welcomed Richard Holmes of Electronic
Image Systems to the May 4 meeting. Mr.
Holmes presented a paper on a ““Large-
Screen Color Projection System with
Digital Correction.”” Mr. Holmes has also
been elected the Greater Dayton Chapter’s
National SID Representative.

Los Angeles Chapter

Pat Henry of Pantec brought a working
model of the Philips MEL flat CRT to
the Los Angeles Chapter’s June 24
meeting. In addition to discussing the
design and applications of the Philips
MEL, Mr. Henry also shared his thoughts
on the future of large, flat color CRTs. A
summary of SID ’87 flat-panel papers and
developments in EL, LCD, plasma, and
VFD technologies was also presented.
Several interesting presentations were
given at the May 27 Los Angeles Chapter
meeting. T. Nishino of Sony Corp. and

chapter notes

Dave Eccles of Hughes Ground Systems
Group discussed the design and perfor-
mance of Sony’s 20 x 20 in., 2000 x
2000 pixel Trinitron color monitor, and
gave a demonstration of the hardware as
driven with a computer-controlled video
generator. Dave Eeccles and Keith Hanson

also gave a summary of events at SID ’87.

Ralph Wilhelm Jr. of Delco Electronics
shared his slides of past, present, and
future automotive displays from his SID
’87 keynote address.

Larry Tannas of Tannas Electronics
spoke on ‘‘3-Dimensional Displays™ at
the April 19 joint meeting with IEEE.

Mid-Atlantic Chapter

The Mid-Atlantic Chapter proudly an-
nounces the unanimous election of its
1987-1988 officers: Chairman, Terry
Nelson; Vice-Chairman, Douglas Ket-
chum; Secretary, Eugenio Segredo; and
Treasurer, Hiap L. Ong.

The Chapter owes a debt of gratitude
to Ron Feigenblatt for his energetic and
imaginative leadership as outgoing Chair-
man, and looks forward to an exciting
year under Terry Nelson’s leadership.

Minneapolis-St. Paul Chapter

Brad Hartig of Unisys Corp. was the
guest speaker at the Minneapolis-St. Paul
Chapter’s April 24 meeting. Mr. Hartig, a

marketing sales representative for Unisys,
spoke on a ‘“Voice Controller Terminal.”

UK and Ireland Chapter

The UK and Ireland Chapter’s May 20
meeting was held jointly with the IEE
Professional Groups E5 and El14. Presen-
tations included *“‘LCDs for TV" by John
White of Thorn EMI; *“CRT Displays””
by Alan Knapp of Philips, UK; ‘““The In-
dextron: A New High Brightness Color
Image Display Tube’’ by Gareth Price of
Sony, UK; ““Projection Displays’ by
Terry Doyle of Philips, Netherlands; and
““Direct View Stereo’’ by John Turner of
the University of Essex.

On July 6 and 7, the UK and Ireland
Chapter held a two-day Residential Sym-
posium on Color Displays in association
with the University of Durham. Speakers
included David Healy of IBM on ‘“‘What
the Market Wants’’; Keith Ruddock of
the Imperial College on ‘‘Color Vision’’;
Bernard Green of Thorn EMI on ““Color
in LCDs’’; Malcom Highton of Phosphor
Products on “‘Color EL Displays’’; Derek
Washington of Philips on ““Color in Flat
CRTs”’; and Peter Philips of British
Aerospace on ‘‘Optimizing the Use of
Color.” The gathering also discussed
events at SID '87.

Future meetings include:

Sept. 15-17, EuroDisplay ’87, Savoy
Place, London

Nov. 10, CRT Displays and 1987
AGM, Hammersmith, London M
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calendar____

August

Computer Art and Design Conference.
Bob Cramblitt/Nancy Flower, NCGA,
2722 Merrilee Dr., Suite 200, Fairfax, VA
22031. 703/698-9600.

Aug. 10-14 Chicago, IL

Second International Conference on
Human-Computer Interaction. Gabriel
Salvendy, School of Industrial Engineer-
ing, Purdue Univ., Lafayette, IN 47907.
Aug. 10-15 Honolulu, HI

SPIE 31st Annual International Technical
Symposium on Optical and Electro-
Optical Engineering/Exhibit. SPIE, P.O.
Box 10, Bellingham, WA 98227-0010.
206/676-3290.
Aug. 16-21 San Diego, CA
NCGA CAD/CAM ’87. Bob
Cramblitt/Nancy Flower, NCGA, 2722
Merrilee Dr., Suite 200, Fairfax, VA
22031. 703/698-9600.

Aug. 17-20 Boston, MA

COMDEX /Australia. The Interface
Group, Inc., 300 First Ave., Needham,
MA 02194. 617/449-6600.

Aug. 19-21 Sydney, Australia

14th Congress of the International Com-
mission for Optics. SPIE, P.O. Box 10,
Bellingham, WA 98227-0010.
206/676-3290.
Aug. 24-28 Toronto, Canada

Second Pan Pacific Computer Conference
on Information Technology: Emerging
Opportunities and Challenges. Herbert B.
Safford, GTE Data Service, 4750 Lincoln
Blvd., Marina del Rey, CA 90292.
213/821-0511, ext. 355.

Aug. 26-29 Singapore

Symposium on Business and Marketing
Issues in Photography and Electronic Im-
aging. Conference Manager, SPSE, 7003
Kilworth La., Springfield, VA 22151.
703/642-9090.

Aug. 31-Sept. 2 New York, NY

Editor’s Note: Short courses appear at the
end of the calendar.

September

WELDEX ’87: International Welding,
Cutting and Metal Fabrication Exposi-
tion. British Information Services, 845
Third Ave., New York, NY 10022.
212/752-8400.

Sept. 14-18 Birmingham, England

ADEE East "87. Cahners Exposition
Group, 1350 E. Touhy Ave., P.O. Box
5060, Des Plaines, IL 60017-5060.
312/299-9311.

Sept. 15-17 Boston, MA

Symposinom on Environmental Issues in
Photofinishing. Pam Forness, SPSE, 7003
Kilworth La., Springfield, VA 22151.
703/642-9090.

Sept. 15-17 Los Angeles, CA

Eurodisplay '87: Seventh International
Display Research Conference. Clive
Jones, The Institute of Physics, 47

Belgrave Sq., London SW1X 80QX, U.K.

01-235-6111. In the U.S.: Palisades In-
stitute for Research Services, Inc., 201
Varick St., New York, NY 10014.
212/620-3388.

Sept. 15-17 London, England

DES ’87: Design Engineering Show.
British Information Services, 845 Third
Ave., New York, NY 10022.
212/752-8400.

Sept. 15-18 Birmingham, England

Fourth Toner and Developer Industry
Conference. Diamond Research Corp.,
P.O. Box 128, Oak View, CA 93022.
805/649-2209.

Sept. 20-22 Santa Barbara, CA

r
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‘t America’s
Shielding

Total in-house design, manufacturing,
and testing capabilities

Magnetic shielding and shielding grade alloys
of all types...

Send for our latest product literature

RADIATION
LABORATORIES, INC.

92-A North Lively Boulevard ¢ Elk Grove Village, lllinois 60007
Phone: 1-312-437-5200 « TWX 510-601-1013

2
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NORTHCON ’87 Electronics Show and
Convention. Dale Litherland, NORTH-
CON '87, 8110 Airport Blvd., Los
Angeles, CA 90045. 213/772-2965.
Sept. 22-24 Portland, OR

TMI/East: Test, Measurement and In-
spection for Quality Control/East. Mary
Jo McGuire, Tower Conference Manage-
ment Co., 331 W. Wesley St., Wheaton,
IL 60187. 312/668-8100.

Sept. 22-24 Detroit, MI

October

ASIS 50th Annual Conference. American
Society for Information Science, P.O.
Box 554, Ben Franklin Station,
Washington, DC 20044. 202/462-1000.
Oct. 4-8 Washington, DC

COMPSAC ’87. Dr. Stephen S. Yau,
Northwestern Univ., Dept. of EECS,
Evanston, IL 60201. 312/491-3641.
Oct. 5-9 Tokyo, Japan

International Astronautical Congress.
Gloria W. Heath, Conference Coor-
dinator, SAR-ASSIST, One Island La.,
Greenwich, CT 06830. 203/869-1322.
Oct. 11-16 Brighton, England

Seventh Gulf Computer Exhibition. San-
dra Royan/Abdullah Mohammed, Trade
Center Management Co., P.O. Box 9292,
Dubai, United Arab Emirates. 372200.
Oct, 12-15 Dubai, UAR

INTERCERAMEX ’87: International
Ceramic Plant Machinery and Supplies
Exhibition. British Information Services,
845 Third Ave., New York, NY 10022.
212/752-8400.

Oct. 12-16 Stoke-On-Trent, England

Newport Conference on Fiberoptic
Markets. June Warren, Kessler Marketing
Intelligence, Americas Cup Ave. at 31
Bridge St., Newport, RI 02840.
401/849-6771.

Oct. 14-15 Newport, RI

Northeast Computer Faire. The Interface
Group, Inc., 300 First Ave., Needham,
MA 02194. 617/449-6600.

Oct. 15-17 Boston, MA

32 Information Display 7&8/87

Human Factors Society Annual Meeting.
Marian Knowles, Human Factors Society,
P.O. Box 1369, Santa Monica, CA,
90406. 213/394-1811.

Oct. 19-23 New York, NY

Test and Transducer Exhibition. Show
Organizer, Trident International Exhibi-
tions, 21 Plymouth Rd., Tavistock,
Devon PL19 BAU, England. 01-822-4671.
QOct. 20-22 London, England

The Animation Festival Bristol 1987.
Irene Kotlarz, 41B Hornsey Lane
Gardens, London N6 5NY, U.K.
01-341-5015.

Oct. 22-Nov. 1 Bristol, England

Cambridge Symposium on Optics in
Medicine and Visual Image Processing.
SPIE, P.O. Box 10, Bellingham, WA
98227-0010. 206/676-3290.

Oct. 25-30 Cambridge, MA

Digital Image Processing and Visual Com-
munications Technologies in Meteorology.
SPIE, P.O. Box 10, Bellingham, WA
98227-0010. 206/676-3290.

Oct. 25-30 Cambridge, MA

New Directions in Photodynamic
Therapy. SPIE, P.O. Box 10, Bellingham,
WA 98227-0010. 206/676-3290.

Oct. 25-30 Cambridge, MA

National Database and Fourth Generation
Language Symposium. Mary E. Lownie,
Digital Consulting Assoc., Inc., 6 Wind-
sor St., Andover, MA 01810.
617/470-3870.
Oct. 27-30 Dallas, TX

Computer Communication for Developing
Countries '87. Dr. P. P. Gupta, CMC
Ltd., I Ring Rd., Kilokri Opp. Maharani
Bagh, New Delhi, India. 631699, 635086,
630827.

Oct. 27-30 New Delhi, India

The Artificial Intelligence and Advanced
Computer Technology Conference and
Exhibition. Tower Conference Manage-
ment, 331 W. Wesley St., Wheaton, IL
60187. 312/668-8100.

Oct. 28-30 Atlantic City, NJ

Short Courses

Information Display Systems Engineer-
ing—Short Course. (Larry Tannas, In-
structor) P.O. Box 24901, Dept. K,
UCLA Extension, Los Angeles, CA
90024. 213/825-3344.

Aug. 3-7 Los Angeles, CA

Human Factors Engineering Summer
Conferences—Short Course. 400 Chrysler
Center, North Campus, Univ. of
Michigan, Ann Arbor, MI 48109.
313/764-8490.
Aug. 3-14 Ann Arbor, MI

Computer Graphics: A Comprehensive In-
troduction—Short Course. Marilyn Mar-
tin, Integrated Computer Systems, 5800
Hannum Ave., P.O. Box 3614, Culver
City, CA 90231-3614. 213/417-8888.

Aug. 4-7 Washington, DC
Sept. 15-18 Palo Alto, CA
Oct. 27-30 Los Angeles, CA

Extending the Human Mind: Computers
in Education—Short Course. Computers
in Education, Univ. of Oregon Continua-
tion Center, 1553 Moss St., Eugene, OR
97403. 503/686-3537.

Aug. 6-7 Eugene, OR

Hands-On Graphics Programming Using
GKS/VDI Tools—Short Course. Marilyn
Martin, Integrated Computer Systems,
5800 Hannum Ave., P.O. Box 3614,
Culver City, CA 90231-3614.
213/417-8888.

Aug. 11-14 San Diego, CA
Aug. 18-21 Washington DC
Oct. 6-9 Los Angeles, CA
Oct. 27-30 Boston, MA

Fiber Optic Communications—Short
Course. Marilyn Martin, Integrated Com-
puter Systems, 5800 Hannum Ave., P.O.
Box 3614, Culver City, CA, 90231-3614.
800/421-8166.

Aug. 11-14 Boston, MA
Aug. 25-28 San Francisco, CA
Sept. 15-18 Washington, DC

Digital Image Processing—Short Course.
Marilyn Martin, Integrated Computer
Systems, 5800 Hannum Ave., P.O. Box




3614, Culver City, CA 90231-3614.
800/421-8166.

Aug. 18-21 Anaheim, CA
Sept. 15-18 Washington, DC
Sept. 22-25 San Diego, CA

Machine Vision and Image Recogni-
tion—Short Course. Integrated Computer
Systems, 5800 Hannum Ave., P.O. Box
3614, Culver City, CA 90231-3614.
213/417-8888.

Sept. 15-18 Los Angeles, CA
Sept. 29-Oct. 2 Washington, DC
Oct. 20-23 Anaheim, CA

Computer and Communications Securi-
ty—Short Course. Tom Watson, In-
tegrated Computer Systems, 5800 Han-
num Ave., P.O. Box 3614, Culver City,
CA 90231-3614. 213/417-8888.

Oct. 20-23 Anaheim, CA

Tus
VERY SHORT

Call for Papers

Ninth International Conference on Pat-
tern Recognition. Oct. 17-20, 1988, Bei-
jing, China. Papers are solicited for, but
not restricted to, the following areas:
computer vision and image understanding;
robot and machine vision; image segmen-
tation and edge detection; shape and tex-
ture analysis; optic flow and stereovision;
knowledge-based pattern recognition
systems; feature selection and pattern
classification; motion representation and
analysis; modeling of human perception;
image data structures and image coding;
speech and signal processing; character
recognition and text processing; parallel
algorithms and architectures; industrial
applications; biomedical applications; and
remote sensing and other applications.
Papers must be typewritten in English and
double-spaced. Title page must contain all
authors’ names and addresses, and a 70-

MEDIUM SHORT MEDIUM

to 100-word abstract. Four copies should
be sent to Prof. Herbert Freeman, 91CPR
Chairman, CAIP Center, Busch Campus,
Rutgers Univ., New Brunswick, NJ
08903. 201/932-3443.

Deadline for abstracts: Dec. 2

The Society for Information Display 1988
International Symposium, Seminar and
Exhibition. May 23-27, Anaheim, CA.

Papers are solicited in the following areas:

emissive and non-emissive flat panels;
CRT displays; hard copy/printers; display
systems and applications; automotive
displays; display addressing/packaging;
interactive I/O technology; human fac-
tors; large-area displays; workstations;
and avionic displays. For a copy of the
Call for Papers, contact the Society for
Information Display, c¢/o Palisades In-
stitute for Research Services, Inc., 201
Varick St., Rm. 1140, New York, NY
10014, 212/620-3388.

Deadline for abstracts: Dec. 7 |

1s
VERY LONG

. We Gover The Spectrum in CRT’s

...from concept to complete tube. We also offer custom
lamination of a wide range of filters and EMI panels to
your tubes or ours.

Do you need electroluminescent targets for research or
for production equipment? We will apply

the phosphor screen of your choice

to any glass or metal target.

ST T v

14746 Raymer Street « Van Nuys, California 91405
(818) 989-4610 - (213) 873-5107
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is soliciting your help in nominating

Karl Ferdinand Braun and Johann
Gutenberg Prizes, and for its other

and awards are given below.

FELLOW

The SID Honors and Awards Committee

qualified candidates for Fellow, for the

awards. General qualifications based on
the SID bylaw requirements for honors

SPECIAL RECOGNITION AWARDS
Special citation awards are given to
members of the technical and scientific
community, not necessarily SID members,
for distinguished and valued contributions
to the information display field. These
awards may be made for contributions in
one or more of the following categories:
a. Outstanding technical accomplish-

Call for nominations of candidates for the
1988 SID honors and awards

b. Outstanding contributions to the
literature.

¢. Outstanding service to the
Society.

Nominations should comply with the
1987 Guidelines for SID Honors and
Awards Nominations, and they should be
submitted to the Honors and Awards
Committee Chairman no later than

ments. October 1, 1987.

The grade of Fellow is one of unusual
professional distinction conferred by the
Board of Directors, acting on the recom-
mendation of the Honors and Awards
Committee, upon a SID member of
outstanding qualifications and experience
as a scientist or engineer in the field of in-
formation display. The candidate shall
have been a member of the Society for
five years and shall have made a widely
recognized and significant contribution to
the advancement of the field. The nomi-
nation must be supported and signed by
at least five members in good standing.

Guidelines for SID Honors and Awards Nominations

qualifies the candidate for the award.
This is the most important considera-
tion for the awards committee, and it
should be specific (citing references

Nominations for SID Honors and
Awards should be concise, but they
must include the following informa-
tion, preferably in the order given
below. when necessary) and concise.
1. Name, Present Occupation, 8. Supportive material. Cite specific
Business and Home Address, and SID evidence such as patents, publications,
Membership Grade (Member or SID activities, other technical and/or
Fellow) of Nominee. professional society activities, evidence
2. Award being recommended: of outstanding leadership, etc. Please
Fellow* be specific and concise. Cite material
Karl Ferdinand Braun Prize that directly supports the citation and
Johann Gutenberg Prize statement in (7) above. Limit the
Beatrice Winner evidence to the most important
Special Recognition patents, publications, or service—do
*Fellow nominations must be sup- not generalize. (The nominee may be
ported and signed by at least five SID asked by the nominator to supply in-
members. formation for his candidacy.)
3. Proposed Citation. This should 9. References. Fellow nominations
not exceed 30 words. must be supported by the references in-
4. Name, Address, Telephone dicated in (2) above. Supportive letters
Number, and SID Membership Grade of reference will strengthen the
of Nominator. nominations for any award.
5. Education and Professional
History of-Can.didate. lnclude'c‘ollege Send the complete nomination—
and/or university degrees, positions < . .
. including all the above material— [
and respansibilities of each profes- to the Honors and Awards Chairman |
BEATRICE WINNER AWARD sional employment. by October 1, 1987.
The Beatrice Winner Award for 6. Professional Awards and Other
Distinguished Service to SID is awarded Professional Society Affiliations and Dr. Webster E. Howard, Chairman
periodically, but not more than once each Grades of Membership. Honors and Awards Committee
year, to a Society member for exceptional 7. Specific statement by the nomina- | IBM T.J. Watson Research Center
and sustained service to SID. The award tor concerning the most significant P.O. Box 218
is made by the Board of Directors acting achievement or achievements or Yorktown Heights, NY 10598
on the recommendation of the Honors outstanding technical leadership which 914/681-5620
and Awards Committee.

KARL FERDINAND BRAUN PRIZE
The Karl Ferdinand Braun Prize is award-
ed for an outstanding technical achieve-
ment in, or contribution to, display
technology. The award is made by the
Board of Directors acting on the recom-
mendation of the Honors and Awards
Committee and carries a stipend of $2000.

JOHANN GUTENBERG PRIZE

The Johann Gutenberg Prize is awarded
for an outstanding fechnical achievement
in, or contribution to, printer technology.
The award is made by the Board of Direc-
tors acting on the recommendation of the
Honors and Awards Committee and car-
ries a stipend of $2000.
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Sophisticated
. . . Deflection Components
L D].Splay SOIU.thDS to maximize the

performance of

fr oIm SyntI'OIliC. your display!

As your displays become
increasingly complex,
Syntronic yokes deliver the
sophistication you need.
Whether your challenge is
a miniature display, military
cockpit display, or a high
resolution display, Syntronic
Instruments will help you
attain optimum display
performance.

Syntronic is the largest
custom designer and manu-
facturer of CRT deflection
components in the industry.
These sophisticated
components include
deflection yokes, focus coils,
beam alignment and beam
shaping coils, micrometer-
controlled alignment devices
and related CRT mounting
devices. Syntronic deflection
components offer the

sophistication you need.
When you need ultimate
performance from your
display, sophisticated
deflection components from
Syntronic Instruments are
the answer!

v i

syntronic
Syntronic Instruments, Inc.
100 Industrial Road

Addison, IL 60101
Phone (312) 543-6444
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CHALLENGING
OPPORTUNITIES

Dedicate your career to an expanding,
leading manufacturer of special purpose
cathode ray tubes (CRTs).

To meet these expanding requirements,
we are seeking professionals in two areas:

Senior Chemist to develop and refine
processes for phosphor, lacquering and
aluminizing high resolution CRTs. BS in
chemistry and several years of related
experience desirable.

Design Engineer to be involved in the
development and design of electron
guns for the manufacturing of special
purpose CRTs. BS in ME or EE with
3-5 years experience desirable.

We offer competitive salaries with an
excellent benefits package.

Send resume, in confidence, to
E. Markant, Personnel Director.

THOMAS ELECTRONICS, INC.
100 RIVERVIEW DR., WAYNE, NJ 07470
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Wanted. . .
Your Ad for

ID Classified

Starting in September, ID Classified will list job
openings, positions wanted, consultants, and
business opportunities. Here is an economical way
to get your message across to ID’s 10,000+ readers.

How to place your ad
Please type or neatly print your copy, indicating headlines and
text. Indicate what months you want ad to run. Include your
name, address, and daytime phone number.

Rates: $55 per column-inch (minimum)
$10 per each additional line
Size:
One column-inch = 10 lines text without heading OR
8 lines text with 1-line large heading OR
6 lines of text with 2-line heading
each line of text = approximately 7 words
each line of heading = maximum 20 characters
each line of heading takes up R lines of text

Deadline: First of the month prior to issue date (i.e. August 1 for
the September issue)

Payment: Minimum payment of $55 must accompany order.

Send your ad to: ID Classified, ¢/o Palisades Institute
R01 Varick St., SBuite 1140, New York, NY 10014
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Sales Office—Western States
Ted Lucas

P.O. Box 852

Cedar Glen, CA 92321
714/337-6627

Business Office

Palisades Institute for

Research Services, Inc.

201 Varick Street, Suite 1140
New York, NY 10014

Jay Morreale, Advertising Mgr.
212/620-3371

Calling all artists

ID's editors are calling on its talented readers to
lighten and brighten the magazine. We are looking
for humorous drawings and cartoons on the lighter
side of information display. /D will pay $25 for
each submission used.

Send original black-and-white pen-and-ink draw-
ings to: Lynne A. Henderson, “Light Byte” Editor,
Information Display, c/o Palisades [nstitute for
Research Services, Inc., 201 Varick St., Rm. 1140,
New York, NY 10014. Please enclose a stamped
self-addressed envelope for the return of your
artwork.
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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) 722-9800.

AEG
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elCO Micro color Film Recorder
35mm Slide Production

Business Graphics ‘1

Rugged design |

24 hr./day continuous operation

Low cost

Compact size |

Fast film recording speed: |
|

—Less than 1 minute for a complex
35mm slide
¢ Excellent image quality
¢ Precise addressability: 8192 x 8192
* Full tonal imagery: 68 billion
addressable colors
Optional CELCO Control Software

CELCO introduces the 35mm
workhorse to meet the rigorous
demands of volume producers of
high-quality business graphics.

The CELCO Micro 35mm Color
Film Recorder features fast film
recording and excellent quality
graphics. Colors are bright and rich.

The CELCO Micro Color Film Recorder is the 36mm workhorse of the computer graphics industry.

Also featuring low cost, compact
size and rugged design, the CELCO
Micro is built to yield unprecedented
reliability.

CELCO Micro saves time and
makes money for producers of 35mm
slides.

THE PHILANTHROPIC
DOLLAR -}

Where i1t goes..

OPTIONAL CELCO CONTROL SOFTWARE
—Plotting control

—File handling
Service bureau business graphics. CELCO Micro saves time and money for —Complete diagnostic and
Data courtesy MAGI/MAGICorp. volume producers of high quality business calibration routines
graphics. Data courtesy Autographix. —Job Control Block (JCB] for

animation files handling

For more information, call CELCO today.

CELCO-Constantine Engineering Labs, Co.
70 Constantine Drive, Mahwah, NJ 07430
201-327-1123

"Sexy Robot”

e “No matter how you slice it,” you never get CELCO. Pacific
Egte: ::cunesy Ketchum Advertising for a lemon, 1150 E. Eighth Street, Upland, CA 91786
el Image Research, Hollywood, CA. Data courtesy Management Graphics 714-985-9868
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