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The OPIX'" Imager: 
• 200 MHz analog 
• 256 colors or gray scales 
• Standard or user-defined patterns 
• Battery backed-up memory 
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The OPIX'" Imager carries 56 built-in Instant-Expert'" test patterns 
that allow anyone to perform sophisticated diagnostic and correlation 
tests from day one. It's the only signal generator on the market that 
offers this capability. And you can design your own tests. Or build off 
the Instant-Expert patterns by copying a test pattern on disk and modi­
fying it. 

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 hav9 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 
Delivers ... 

The DC Advantage. 
Panasonic® DC 
Plasma Displays 
For small-footprint designs where 
uniform image and construction qual­
ity are important, consider the ad­
vantages of Panasonic DC plasma 
panel technology. 

The fixed matrix DC design pro­
duces crisp, clear images with uni­
form brightness and edge-to-edge 
consistency. Our panels deliver high 
resolution on a super-thin profile, flat 
screen. And the ergonomic design 
eases strain on the eyes. 

Design flexibility 
Your design options expand imme­
diately with Panasonic DC plasma 

panels. Simple DC construction of­
fers reliable performance, so you 
can confidently specify our panels 
for the most sensitive medical or en­
gineering systems. 

In fact, you can design them into 
virtually any system where compact, 
light-weight and durable construc­
tion is vital. 

Many DC formats 
Right now you can choose from a 
growing family of full- and half-page 
configurations. 

Our popular 400 x 640 models of­
fer viewing aspect ratios of 5:8 and 
3:4. Both are available with either 
two-level or four-level gray scale ca­
pability. Our half-page 200 x 640 has 
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two-level gray scale with a 3:8 view­
ing aspect ratio. And the new 12" 
diagonal 350 x 720 features a 3:4 
ratio and two- orfour-level gray scale. 

DC plasma technology is avail­
able now and Panasonic is ready to 
deliver OEM quantities. For more in­
formation, contact: Panasonic In­
dustrial Company, Custom Com­
ponents Division, Two Panasonic 
Way, Secaucus, NJ 07094. 
(201) 392-4710. 

Panasonic 
Industrial Company 
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Cover: self-portrait and 
"Proportions of Man" by Leonardo da Vinci 

displayed on a 640 X 400 pixel 
supertwist LCD from Sharp 

(page B) 

Next Month in 
Information Display 

Silver Anniversary Issue 

• Twenty-five years of display development 

• SID: the first twenty-five years 

• Twenty-five capsule interviews with 
display industry leaders 

• Lewis Winner and SID 
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National art competition 
to include computer art 
A major national art competition, in­
cluding computer art, will be held in Los 
Angeles during the month of June 1987. 
Judges of the open, all-media competition 
include: Laura Rosenstock, Museum 
of Modern Art, New York; Susan 
Lubowsky, Whitney Museum, New York; 
Jacque Crist, Museum of Contemporary 
Art, Los Angeles; Victor Carlson, Los 
Angeles County Museum; and Nina 
Castelli, Lehman College Gallery, New 
York. Winners will exhibit at the Jerry 
Solomon Gallery, Los Angeles, with one 
work. $6000 in cash, purchase prizes, and 
awards. Deadline: April 2, 1987. For ap­
plications write to: Nora Smith, Director, 
Metro Art, P.O. Box 286-H, Scarsdale, 
NY 20583. 9 14/ 699-0969. 

NCC registration 
half-price to SID members 
SID members can register for the Na­
tional Computer Conference in Chicago, 
IL, June 15-18, for $ 100 instead of $200 
by using the specially marked advance 
registration form bound into this issue of 
Information Display. The discount applies 
only to advance registrations, and forms 
(or photocopies) must be postmarked by 
May 1. The American Federation of In­
formation Processing Societies (AFIPS) is 
making this conference discount available 
to all its member societies. 

Non-members can take advantage of 
the offer by first joining SID (annual dues 
are $35) for a net savings of $65. Use one 
of the membership cards in this magazine 
to request an application . 

NCC '87 will cover a broad range of 
topics including: artificial intelligence and 
expert systems, local area networks, 
PC/ micro/ mainframe issues, and self­
improvement sessions. 

Student volunteers needed 
at NCGA conference 
The National Computer Graphics 
Association is seeking college students in­
terested in computer graphics who will 
help with registration at its annual con­
ference in Philadelphia March 22-26 in 
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return for free lunch and (depending on 
hours worked) free admission to the ex­
hibits and technical sessions and free 
15-month NCGA membership. Call Bob 
Scheller, volunteer coordinator, at 
1-800/225-NCGA. 

Computer Graphics '87 includes 129 
conference sessions on topics ranging 
from the automated factory to the use of 
computer graphics in the arts, science, 
business, medicine, and education. 

TRW launches mail-in 
subassembly repair program 
TRW Information Systems Group, Fair­
field, NJ, has introduced an extensive 
mail-in repair program for disk drives, 
monitors, microcomputers, peripherals, 
power supplies, printed circuit boards, 
printer mechanisms, and print heads . 
Called DEPOT DIRECT'", the new pro­
gram provides one source for repairs on a 
wide range of microcomputer equipment 
and subassembly products, including the 
following brand labels: Altos, Okidata, 
Taxan, TeleVideo, AT&T, Esprit, IBM, 
Wyse, Epson, Texas Instruments, and 
others to be added soon. For further in­
formation contact Customer Service Divi­
sion, TRW Information Systems Group, 
15 Law Drive, Fairfield, NJ 07006, 
1-800/ 922-0897; in New Jersey: 
201 / 575-7 110, ext. 4231. 

Static-dissipative film 
named "technology of the year" 
STA TICURE"', a static-dissipative 
packaging film developed by Metallized 
Products, Inc. , Winchester, MA, has been 
named "The Most Significant Technology 
of 1986" by the Association of Industrial 
Metallizers, Coaters & Laminators. 

STA TICURE ... fi lms provide permanent 
static-controlled packaging for highly sen­
sitive devices. The films exceed industry 
requirements for surface resistivity, static 
decay, permanence, non-corrosivity, and 
sealability, and maintain static protection 
regardless of humidity. Unlike multi­
layered, poly or carbon-impregnated 
films, the new STA TICUR£•• films incor­
porate a single plastic layer, in which the 
coating is driven through the film during 
the electron-beam radiation curing pro-

cess. The protection is permanently im­
pregnated, non-migratory, and allows full 
view of packaged items and printed iden­
tification. For further information contact 
Walter Gately, Vice President, Marketing, 
Static Control Group, Metallized Prod­
ucts, Inc., 37 East St., Winchester, 
MA 01890. 617/729-8300. Telex: 951992. 

NEC MultiSync monitor 
wins PC Magazine award 
The MultiSync multiple-scanning high­
resolution color monitor developed by 
NEC Home Electronics (U .S.A.) Inc. , 
Wood Dale, IL, was singled out as a win­
ner during PC Magazine' s "Third Annual 
Awards for Technical Excellence," at last 
fall's COMDEX show. Cited for excellent 
design and performance in the graphics 
hardware category, the MultiSync was 
judged superior to seven other products 
nominated. Outstanding design features 
of the NEC Multisync monitor include an 
ultra-high-resolution display (640 x 480) 
and extensive color capabilities (16-color 
display from a palette of 64 colors). For 
further information contact Marion 
Black-Ruffin , NEC Home Electronics 
(U.S.A.) Inc., 1255 Michael Dr., Wood 
Dale, IL 60191. 3121860-9500, ext. 4244. 

Executive changes 
Carroll Touch, Inc., Round Rock, TX, 
has named Lt. General David Doyle (U .S. 
Army, retired) to serve in an advisory 
capacity for its Government Systems 
Division. 

Paul E. Graf, president, Conrac Cor­
poration, Stamford, CT, assumed the ad­
ditional title of chief executive officer on 
January I, 1987. Mr. Graf succeeded 
Donald H. Putnam who will continue as 
chairman. 

Unisys Corporation, Blue Bell, PA, 
formed last year by the merger of Bur­
roughs and Sperry, has announced the 
election of Richard R. Shinn to its board 
of directors. 

Hartman Systems, Huntington Station, 
NY, has announced the following ex­
ecutive appointments: Michael F. 
Canders, product marketing manager, in­
ternational markets; and Howard S. 
Wortley, Jr., manager, business planning. 
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Design inspiration can come from many sources: a newly available 
technology, a material now available at a lower cost, a recent 
discovery in experimental physics. With a display, the ultimate test 
is how people perceive it, so research into the factors that lead to 
visually effective displays can be a rich source of inspiration for 
display designers. 

It's unfortunate that such a rich field of study should go under 
the dry name of "human factors." There is certainly little dryness 
evident in our lead article this month. Here, Gerald Murch 
indicates those areas in which flat-panel displays promise basic 
perceptual superiority over CRTs. His tone is far from the 
defensive one we often hear from flat-panel proponents, in which 
the CRT's visual superiority is acknowledged and the battle is then 
fought on the grounds of price, size, and power consumption. 
Jerry takes a much more assertive position, and his conclusions 
may indeed inspire some innovative designs by !D's readers. 

Inspiration may also come from a well-run symposium. Hearing 
stimulating papers and speaking with your peers often provides the 
broadened perspective that solves design and system integration 
problems. It is therefore not too early to plan your attendance at 
SID's Annual Symposium, Seminar, and Exhibition to be held this 
year from May 11-15 in New Orleans. To whet your appetite, we 
are including synopses of some papers that seem particularly 
interesting. 

Like others who attended Japan Display '86 last fall, Derek 
Washington was astonished by the Japanese advances in color 
LCDs. He has summarized the major developments reported in 
Tokyo from the viewpoint of a CRT engineer who, for the first 
time, sees serious competition from other display technologies. 

Two of three new features make their appearance this month. 
The first installment of an occasional book review column looks at 
a work that should be of interest to speakers preparing for the SID 
Symposium: How to Prepare, Stage, and Deliver Winning 
Presentations by Thomas Leech. If you are interested in reviewing 
for ID-for glory only, not cash-please drop us a line indicating 
your specialty. 

Also premiering in this issue is the first of two alternating 
columns by Howard Funk. Howard never travels far without his 
laptop computer and modem, and he's using both to dip into his 
database and come up with a compilation of recent patents in the 
display field. This column will alternate with " Have You Read?," 
listing recent articles on display topics from other publications. 
Please use your reader response cards to let us know how you like 
these additions to Information Display. 
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You can be sure ... if it's Westinghouse @ 
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''TOTAL CONCEPT'' 
CRT MEASUREMENT SYSTEM 

1111111111111111 

Automatic, direct convergence measurements on CRTs are now possible with the SUPERSPOT 100. line 
width, MTF and many more CRT measurements are made accurately and in real time with data logging, 
profile plotting, as well as real time adjustment of convergence and focus. 

Designed specifically for the CRT industry- in both the laboratory and p roduction environment- the 
SUPERSPOT 100 provides you, for the first time, with the tools needed to make creative measurements on 
color or monochrome CRTs. 

To complete the package, MICROVISION has also introduced the SPOTSEEKER line of motor driven posi­
tioning systems. These allow the optic probe for the SUPERSPOT 100 to be positioned to any coordinate on 
a CRT via a joystick control, or under fully automatic computer control. Measurements such as pincushion, 
convergence, MTF or focus can now be made in a fully automatic mode at any position on the CRT. Call 
or write now for more information. 

MICROYISION • 4855 Atherton Avenue • # 201, Son Jose, CA 95130, • (408) 374-3158 
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Last fall I discussed in this column the 
importance of recognizing and rewarding 
technical excellence, especially for a society such 
as ours that is committed to the dissemination of 
news and scientific breakthroughs in a broad 
field of technology. The task of identifying the 
important new developments is not an easy one 
but, fortunately, we have the experts in many 
areas who have the perspective and vision 
necessary to make the proper selection. As a 
society, I believe we have the obligation to 
identify important new developments, and the 

individuals who were responsible deserve our recognition for their 
achievements. 

I was therefore delighted when IBM last spring announced that it 
would sponsor an annual SID prize for achievements in hard-copy 
technologies, a part of display technology that is growing very rapidly 
and is a cornerstone for our society. The new Johann Gutenberg P rize, 
which includes a $2000 cash award, will be presented for the first time at 
the SID '87 International Symposium in May; this year's recipient is 
Gary Starkweather, who will be honored fo r his pioneering efforts in the 
field of laser printing. 

More recently RCA also announced that it would sponsor an annual 
SID prize "for outstanding achievements in display technologies." At its 
J anuary meeting the Board of Directors decided to create a new SID 
award, the Karl Ferdinand Braun Prize, named after the inventor of the 
CRT (1897) and recipient of the Nobel P rize in physics (1909: for the 
coupled transmitter/ receiver in wireless communications). The K. F. 
Braun prize will also include a $2000 award and will be presented for the 
first time at SID '87; this year's recipient is T. Peter Brody, who will be 
honored for his pioneering efforts in the development of thin-film­
transistor active-matrix displays. 

Together these two new prizes will take the place of the Frances Rice 
Dame Award which, until now, has been our most prestigious award for 
technical achievements in the field of information display. The selection 
of SID to administer these prizes and the decisions by IBM and RCA to 
thus honor outstanding achievements represents an important milestone: 
these events recognize SID's leadership role in all fields of information 
display and underscore the importance of innovation and excellence in 
our society. The two first recipients of these prizes have been carefully 
selected from many candidates and they set a high standard for future 
recipients to match. I am personally delighted with the recommendations 
of the SID Honors and Awards Committee and would like to 
acknowledge fo rmally their hard work this year in soliciting the 
candidates, selecting the recipients, and creating the prizes themselves. 

Sincerely, 
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Human factors and flat panels 
challenge the CRT 

BY GERALD M. MURCH 

EMERGING flat-panel technologies are 
faced with a powerful challenge to gain 
acceptance over the dominant display 
technology-the cathode ray tube (CRT). 
To succeed, a new display technology 
must be much more than price com­
petitive: it must overcome one or more of 
the inherent weaknesses of the CRT. 

Besides its relatively large size, weight, 
volume, and power consumption and its 
relative lack of ruggedness compared to 
flat panels, the CRT has specific weak­
nesses from a human visual perspective, 
particularly with regard to the uni­
formity, purity, and range of colors it 
produces and its spatial resolution. Herein 
lie opportunities for emerging flat-panel 
technologies to successfully compete 
against the CRT. To study such oppor­
tunities, display designers should consider 
t he characteristics of human vision as a 
guideline aga inst which specific technol­
ogies can be evaluated. 

The database for evaluating display 
technologies from a human visual system 
viewpoint derives most heavily from sen­
sory neurophysiology and from visual 
psychophysics. Sensory neurophysiology 
provides the basic understanding of how 
the human senses function. Any tech­
nology that is to interface to the human 
senses must be compatible with the needs 
of those senses. For example, a knowl­
edge of the mechanism of visual accom­
modation allows the design of visual 

Gerald M. Murch directs the activities of 
the Human Factors Research Group at 
Tektronix, Inc., in Beaverton, Oregon. 
His current work emphasizes the effective 
use of color in displays. 
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displays for which the lens of the eye is 
able to maintain a comfortable and ac­
curate focal length. 1 

Visual psychophysics provides both a 
database and a methodology for assessing 
the functional link between the display 
and the viewer. As an example, contrast 
sensitivity, a well-documented psycho­
physical function, provides an objective 
measure of the capability of the human 
visual system to process complex images 
in terms of the Fourier components of the 
image. Understanding this function allows 
the design of displays whose resolu tion 
matches the resolving powers of human 
vision. 2 The approach, then, is to treat 
the human eye and associated systems as 
a visual window into an electronic 
database. By calling upon the charac­
teristics of this sensory system, de­
signers can establish engineering goals 
for new technologies that will allow them 
to overcome the weaknesses of current 
technologies. 

Resolution and addressability 
Before considering specific resolution 
demands of the human sensory system let 
us try to overcome the confusion between 
two terms-resolution and addressability . 
Participants in last year' s SID meeting in 
San Diego used (at least) these 11 expres­
sions to describe the elusive concept of 
resolution: number of active lines, size of 
pixel or spot, beam cross section, line 
width, pixel frequency, addressable pixels, 
viewable triads, pixel pitch, mask pitch, 
raster frequency, and number of line 
pairs. 

In the current context , resolution is the 
smallest detail which can be constitu ted 

on the display device. Practically, this 
detail represents the diameter o f a single 
displayable pixel. Addressability, on the 
other hand, represents the number of 
displayed pixels per unit area, measured 
as the separation between the centers of 
adjacent pixels. Together, these physical 
parameters provide the basis for the visual 
impression of image sharpness that has 
long been known to be a key component 
of image quality. This overall image 
quality is a product o f the significant 
physical attributes of the display, the 
visual capability of the observer and the 
environment in which the display is 
viewed . 

The luminance of the light spot formed 
by an electron beam as it hits the 
phosphor in a CRT has a Gaussian or 
near-Gaussian profile . CRT technology 
precludes the production of a square pro­
file- one in which the luminance rises at 
the edge of the pixel and goes from zero 
to its full value instantly. The weakness 
that results from this CRT characteristic 
relates to the mechanism by which the 
human eye focuses upon distal objects. 
Research indicates that a spot or line pro­
duces in the eye an image with a Gaussian 
energy distribution. The eye adjusts its 
focal length to produce a " perfect" Gaus­
sian spot, which is interpreted by the 
visual system as an indicator of image 
sharpness. When the target itself has a 
Gaussian light distribution, the ideal focus 
can never be found. 3 

Thus, the square-profile luminance 
distribution offered by many flat-panel 
devices may represent a better match to 
the visual system than the Gaussian pro­
file of the CRT. Unfortunately, this in-



crease in focus and the resultant improve­
ment in image sharpness carries a percep­
tual penalty. The disturbing quality of 
off-axis lines known as the jaggies is ac­
centuated by a square pixel luminance 
distribution because of the human eye's 
hyperacuity for small offsets of square 
luminance distributions. Offsets as low as 
8-10 seconds of arc are detectable in 
square-wave luminance distributions while 
only 20-30 seconds of arc can be detected 
with Gaussian luminance distributions. 4 

This translates into a lower addressability 
requirement for Gaussian lines than for 
square profiles when the jaggies are to be 
rendered invisible. Once the diameter of a 
pixel is reduced below a specific level­
probably about 7-10 mils-this advantage 
of the CRT dissolves because the visual 
system is unable to detect the higher 
spatial frequencies that define the edge of 
the square. Thus, the challenge for flat 
panels is to reduce pixel diameters to 7 
mils or less. 

A clear advantage for the CRT is the 
fact that individual pixels can be over­
lapped. Not only does this overlapping in­
sure a flat field at full addressability, but 
pixels forming characters merge to pro­
duce smoother appearing lines. Several 
studies have shown that merged pixels in 
characters enhance display legibility;5 that 
is, the ratio of the pixel diameter to pixel 
addressability, known as the resolution to 
addressability ratio (RAR) ,4 can be 
greater than I [Fig. 1]. This means that 
an addressability can be selected for a 
given CRT resolution that renders in­
dividual pixels invisible when a full field 
raster is presented on the display. This is 
accomplished by selecting an addressabili­
ty at which the variations in (or modula­
tion of) luminance between adjacent pix­
els are below the human sensitivity to 
contrast [Fig. 2] . In the figure, the display 
has a spot size (diameter of the spot at 
50o/o of the luminance maximum) of 0 .254 
mm (10 mils) . As the addressability in­
creases, denoted by a n increasing value of 
the RAR, the luminance modulation be­
tween adjacent pixels falls. Where the 
luminance modulation intersects the 
human visual contrast sensitivity function, 
the luminance modulation is no longer 
detectable. In Fig. 2, this occurs with an 
RAR value of 0.92 at a luminance 
modulation of about IOOJo . This means 
that for a spot size of 0 .254 mm, the 
maximum required addressability is 0.276 
mm (0.254/0.92). For a display with a 
vertical height of 275 mm (10.8 in.) 
viewed from 500 mm, this translates to 

RAR =1.0 RAR=1.25 
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Fig. 1: A resolution-to-addressability ratio (RA R) of 1 or more (top left and top right 
curves) produces essentially no modulation between adjacent pixels while RAR values 
less than 1 (lower left and lower right curves) produce an increasing modulation be­
tween pixels as the RAR decreases. Discrete element flat panels have no pixel overlap 
so that the RAR is always less than 1 and the modulation between elements equals 100%. 
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Fig. 2: The sloping curve starting in the upper left of the graph (squares) indicates the 
luminance modulation between adjacent pixels as the RAR increases. The lower curve 
indicates the human contrast sensitivity f unction (triangles). The intersect of these two 
curves indicates the visual limit for the detection of the luminance modulation between 
pixels. To insure that the viewer be able to distinguish between alternate pixels, the 
modulation between every other pixel is shown as well. The optimal ratio is a value just 
below the visual limit which allows alternate pixels to be distinguished. 

996 lines . A greater addressability would 
be useless as it would be beyond the 
visua l limit. 

For a flat-panel display with discrete 
non-overlapping pixels or elements, the 
RAR is always less than I. For example, a 
panel with a display element size of 0.254 
mm and an interelement spacing of 
0.0508 mm would have an RAR of 0.91 

(0.254/0.279). To achieve a flat field in 
which the individual elements are not visi­
ble when the luminance modulation be­
tween adjacent elements is IOOo/o, the ele­
ment density must be greater than the 
visual limit. This limit lies at a spatial fre­
quency of about 50 cycles/ degree of 
visual angle. In a panel with a vertical 
height of 275 mm (as in the preceeding 
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Fig. 3: The available color range on a typical shadow-mask CRT is indicated by the 
triangle in which the three primaries form the apices of the triangle. The smaller 
embedded triangles indicate the available color range with increasing levels of ambient 
sunlight. 

example), 1670 lines would be required to 
produce a spatial frequency equivalent to 
50 cycles/degree. This is a worst case, 
however, because the spacing between ac­
tive display elements is assumed to be the 
same as the element width. With decreas­
ing interelement spacing, the required ad­
dressability falls. 6 

Color range 
Shadow-mask CRTs with typical 
phosphors produce a well-defined range 
of colors [Fig. 3]. Given electron guns 
with adequate intensities, these CRTs pro­
duce all the colors within the color 
triangle. While this range encompasses 
only one-half the colors the human eye 
can detect, it does provide a reasonable 
range of hues with acceptable brightness 
and saturation levels, as indicated by the 
images we have come to accept on home 
television. The range is not as good as can 
be obtained with film dyes, as is often 
seen when objects with colors lying out­
side the color triangle of the CRT are 
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portrayed on film. The TV portrayal of 
colors such as emerald green and titian 
red are desaturated versions of the 
original. 

Flat-panel technologies that do not rely 
upon phosphor emissions for color pro­
duction have a significant opportunity to 
produce color renditions superior to those 
offered by CRTs. For one thing, dyes 
may be used for the production of col­
ored filters that create primary colors well 
beyond the boundaries of CRT phos­
phors. Furthermore, the three-color 
primary system used in today's CRT is 
dictated more by engineering considera­
tions of gun design than by colorimetric 
requirements. Primary systems of four or 
even five colors would increase the 
available range of colors and improve the 
saturation and brightness of mixed colors 
as well. These saturation improvements 
occur because colors produced through 
the mixture of pairs of primaries are 
generally less saturated than either of the 
component primaries. The loss of satura-

tion increases as a function of the spectral 
difference between the primaries. By 
decreasing the spectral difference through 
an increased number of primaries, greater 
saturation of the mixtures is obtained. As 
for brightness, the luminance efficiency 
of the blue and, to some degree, red 
phosphors used in today's CRTs is disap­
pointing. High luminance levels and im­
proved brightness can be obtained with 
appropriate filters. 

Another weakness noted in the CRT is 
the lack of color uniformity. A full-field 
color often varies in luminance by 5007o 
from center to periphery and in color by 
20-25 t.E units. 7 While improvements in 
process control can reduce the non­
uniformity resulting from uneven phos­
phor deposition, they increase the cost of 
tube assembly . Colors produced by filters 
placed over active elements, as is done in 
several flat-panel technologies, should 
show less variation in terms of luminance 
and purity due to the inherent stability of 
dye-coupled filters. 

Although adequate data does not exist 
to predict the degree of improvement 
which can be expected, color uniformity 
and range of available colors appear to be 
two areas of potential superiority for 
some flat-panel technologies . 

Convergence 
In a typical CRT, electron beams can 
overlap each other. This is a desirable 
feature because it reduces the addressabili­
ty requirements. Nevertheless, this very 
attribute produces misconvergence-a 
variation in placement of the electron 
beams produced by the different electron 
guns . This effect was demonstrated by 
data collected at Tektronix Inc. [Fig. 4) in 
conjunction with the design of the com­
pany's autoconvergence system . 8 

The graph indicates the percentage of 
observers able to perceive the miscon­
vergence of the red or green gun rel­
ative to the blue gun when a pattern of 
white lines, characters , and panels was 
presented on the display. In this case the 
line width was 0.51 mm (20 mils). As the 
graph indicates, subjects could detect the 
misconvergence 75% of the time at 0. 16 
mm, which corresponds to about 30% of 
the line width. Current CRT systems have 
great difficulty in maintaining conver­
gence limits within this range without the 
addition of autoconvergence devices or 
digital convergence systems that add to 
the system cost. As most flat-panel 
technologies emit or reflect light from a 
fixed element, misconvergence is not a 
problem in flat-panel displays. 



Ambient light 
The ambient light level on the CRT 
causes front-surface glare and contrast 
reduction among other problems. 

All user surveys agree that front-surface 
glare represents the most disturbing at­
tribute of today's CRT technology. 9 

Although reflected light is an unfortunate 
property of glass, the applicaton of op­
tical coatings can reduce the reflectivity 
from the normal 4.5 0Jo to 0.5% or less. 
But such coatings increase CRT cost. 
Other solutions, such as etching, serve 
only to redistribute the reflected light 
rather than reduce it. Additionally, 
etching reduces resolution by broadening 
the spot. 10 

Associated with glare and contrast 
reduction is the reflectivity of the CRT's 
phosphor layer. Typically 30% of the in­
coming light is reflected back to the 
operator by the phosphor layer. This pro­
duces glare and reduces the contrast on 
the screen. While most flat panels utilize a 
glass front surface and are therefore sub­
ject to the same reflectivity problem as 
the CRT, reflectivity from non-active 
areas of the screen can be reduced. Non­
emissive displays already hold an edge 
over the CRT in high ambient light condi­
tions because the contrast between written 
and unwritten screen areas increases with 
increasing ambient light. In general, in­
corporating a polarizing layer in a flat­
panel display has the added benefit of 
enhancing contrast in high ambient light 
environments. 
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Fig. 4: Perceived misconvergence of a 
50-mm-wide white line on a shadow-mask 
CRT, as measured at Tektronix, Inc., in 
Beaverton, Oregon. The graph indicates 
the percentage of observers able to 
perceive a given misconvergence of the 
red or green gun relative to the blue gun. 

Distortion 
While a piece of glass usually constitutes 
the first layer in most display technol­
ogies, the thickness and shape of the glass 
represent a further weakness in CRT 
technology. Because the outer envelope of 
a CRT must provide implosion protec­
tion, its front-surface glass must be rela­
tively thick. For off-axis viewing, the 
light traveling through the glass is 
refracted and a distortion of the image 
results. The larger the screen, the higher 
the distortion created by the implosion 
shield . In most CRTs this distortion is ag­
gravated further by the curvature of the 
screen. 

Flicker and jitter 
Also high on the list of user complaints 
with CRT technology is image flicker, or 
the inverse problem of image smearing.9 

Typically, display system designers strike 
a delicate balance between the display's 
refresh rate and the visibility o f the tem­
poral luminance modulation. If the 
phosphor responds to the impinging elec­
tron beam too quickly, full screen flicker 
is visible. If the phosphor reacts too slow­
ly, noticeable smearing and ghosting oc­
curs. For modern systems that are capable 
of animation, the problem is even more 
severe because the temporal limits over 
which smooth motion is perceived are 
fai rly narrow. 11 Although system design­
ers may select the appropriate decay rates 
for given phosphors to minimize flicker, 12 

the number of phosphors with optimum 
rates is limited. Many flat-panel systems 
are less dependent upon the physical pro­
perties of an emissive phosphor; as a 
result, their temporal relations can be 
tailored to match the human visual 
capacity. Additionally, un like CRTs, flat 
panels have their pixels' positions fixed. 
In CRTs, because this position may vary 
during successive screen references, the 
image occasionally suffers from jitter. 

Conclusions 
This review of a few CRT weaknesses 
indicates that opportunities exist for 
emerging flat-panel technologies to 
demonstrate advantages over the CRT in 
the visual as well as the physical domain. 
Those advantages will need to be exten­
sive if the cost difference is to be 
justified. Of those weaknesses discussed in 
this review, those related to color unifor­
mity , purity, and range, as well as the 
associated convergence, would appear to 
offer the most attractive opportunities for 
the flat-panel designer to demonstrate 

superiority over the dominant CRT 
technology However, designers must also 
consider the potential disadvantages of 
flat-panel technologies relative to CRTs. 
From a visual perspective these include 
viewing angle limitations, contrast loss 
with increases in addressability, element 
drop-out, etc. Display system designs 
must surmount these inherent disadvan­
tages in addition to overcoming the noted 
weaknesses of CRTs. 
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SID '87 program highlights 

THE LATEST developments in televi­
sion, flat-panel technology, large-area 
displays, printing technology, and 
automotive displays will be among the 
topics covered at SID '87, the 1987 Inter­
national Symposium, Seminar and Exhibi­
tion of the Society for Information 
Display, to be held May 11-15 at the 
Hyatt Regency New Orleans. 

This year's Symposium will feature 19 
technical sessions running concurrently on 
Tuesday, Wednesday, and Thursday (May 
12-14), the largest exhibit of display 
manufacturers in SID's history (over 70 
companies represented), and a two-day 
Seminar which, as usual, will be given on 
Monday and Friday of the conference 
week (May 11 and 15). 

The SID '87 Seminar will begin with an 
overview by Larry E. Tannas, Jr . of 
Rockwell International, entitled "State of 
the Display Industry and Where It's 
Going." 
On Monday and Friday industrial and 
academic experts from the U.S., Europe, 
and Japan will address the following 
topics in 14 separate tutorials: Visual 
Perception Basics; Electroluminescent 
Displays; Direct-Multiplexed LCDs; Ac­
tive Matrices for LCDs; Display Measure­
ment Technology; The Evolutionary CRT; 
Colorimetry of Displays; Tactical Fighter 
Display Requirements for the 1990's; 
Plasma Displays; Color Hard Copy; Ad­
vances in Image Processing for Art, 
Medicine, and Mapping; Image Synthesis 
and Computer-Generated Animation; 
Electronic Projection Displays; and Touch 
Input Technology. 

The Symposium will feature two 
keynote addresses. Abel Farnoux of Elec-
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tronics International Corp. will speak on 
"MINITEL and Its Applications" and 
Ralph V. Wilhelm, Jr. of Delco Elec­
tronics Corp . will speak on "The 
Automotive Ipstrumentation Explosion." 

The SID '87 Symposium program of 95 
contributed and 4 invited papers repre­
sents a cross section of new developments 
from around the world in display 
research, device characterization, fabrica­
tion, systems integration, human factors, 
printing and workstation technologies , as 
well as the emerging field of automotive 
displays, which will be highlighted this 
year. In addition to Ralph Wilhelm's 
keynote address, the Symposium will in­
clude, for the first time, an automotive 
display technology session and an evening 
discussion panel on future automotive 
display requirements. Two General 
Motors advanced concept cars will be on 
exhibit throughout the conference week. 

Formal presentation of contributed 
papers will begin Tuesday afternoon and 
continue through Thursday afternoon. At 
the end of each day the audience will once 
again have an opportunity to talk infor­
mally with the authors and to view ex­
perimental prototypes at author interview 
sessions. 

SID '87 features informal panel discus­
sions on Tuesday evening. This year's 
panel topics are: Automotive Display Re­
quirements for the 1990's; Failure 
Mechanisms in Displays and Display 
Systems; Advanced Television Systems; 
and Future Workstation Printers. 

Papers were carefully screened by the 
SID Program Committee for technical 
quality and novelty, so it is risky to 
highlight only a few. Nevertheless the 

following papers can be expected to be 
particularly noteworthy because of their 
timeliness, novelty, or expected impact. 
• Professor Harry Snyder of Virginia 
Polytechnic Institute chairs the American 
National Standard Institute (ANSI) Com­
mittee charged with preparing a national 
standard for human factors aspects of 
video display terminals. This draft stan­
dard will critically influence the nature of 
future display workstations, as evidenced 
by the fact that more responses to the 
proposed standard have been received by 
ANSI than to any other proposal in the 
institute's history. In an invited address, 
Dr. Snyder, a noted expert in display 
human factors, will review the history, 
content, and current status of the pro­
posed ANSI standard, and will also ac­
quaint members with the standard-making 
process and the level of technical conser­
vatism inherent in it. (paper 4.1) 
• NIT Electrical Communication Labs 
has developed a device structure and 
fabrication process to make full-color 
thin-film electroluminescent displays. The 
process can be used to make a patterned 
array of red-blue-green phosphor dots 
very much like that in a color shadow­
mask CRT. This development paves the 
way for a new generation of color flat­
panel displays for computer and TV ap­
plications. (paper 13.1) 
• Engineers from Seiko Instruments have 
developed a full-color active-matrix 
liquid-crystal display using a newly 
developed " V2" amorphous-silicon thin­
film transistor. The 14-in.-diagonal panel 
has 440 x 640 x 3 dots with color filters 
arranged in a ROB stripe pattern. 
(paper 9.1) 
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• Researchers at F. Hoffman La Roche 
will report their findings on the develop­
ment of a new liquid-crystal electro-optic 
effect called optical mode interference 
(OMI). The OMI device is based on the 
strong interference of two normal optical 
modes similar to that which occurs in the 
supertwisted nematic (SBE) liquid-crystal 
configuration. The OMI device is black­
and-white and represents an important ad­
vantage over the SBE device. It has a 
weaker cell-gap dependence, potentially 
resulting in a more flexible manufacturing 
process. (paper 20.1) 

• Seiko Epson has optimized its liquid­
crystal light valve for use in a high­
resolution full-color TV projector. Optical 
properties of the twisted-nematic liquid 
crystal (TN-LC) have been studied in 
order to optimize the LC light valve. 
Three TN-LC light valves, each of which 
has 440 x 480 poly-Si thin-film transistor 
elements and an optimum t.nd/f.. for red, 
green, or blue, provide an excellent video 
image on a projection screen. (paper 6.5) 
• A full-color TFEL device from Tottori 
University of Japan consists of two 
stacked electroluminescent devices of 
blue-green-emitting SrS:Ce,K and red­
emitting CaS:Eu phosphors, and short­
and long-wavelength pass filters. The con­
figuration produces a full range of colors. 
(paper 13.2) 
• The largest ac plasma panel yet built is 
also the largest single-unit flat-panel 
display yet built. The active area of the 
Photonics Technology display is 59-in. 
diagonal. It has 2048 x 2048 elements 
(over 4 million pixels) at a resolution of 
48.8 pixels/in. The panel can display com­
puter or TV images at 30 frames/sec with 
area luminance of 15 fL. The panel is 
transparent, so maps or other data can be 
projected from the rear, with the elec­
tronic information superimposed. 
(paper 7 .4) 

• An active-diode-matrix LCD from 
Seiko with 640 x 400 pixels (9.8-in. 
diagonal) uses an off-stoichiometric SiNx 
layer. Since the LCD is fabricated by a 
process with only two masks, it promises 
low-cost production. (paper 9.5) 
• NEC Corporation has developed a fast 
linear-array liquid-crystal light-valve 
designed for high-speed printing. The 
print head employs a newly developed fer­
roelectric liquid crystal and 1/8 duty-ratio 
multiplexing. It has 400-dots/in. resolu­
tion and can print 10 B4-size pages/min. 
The print head has applications in fac­
simile, electronic editing, and publishing 
systems. (paper 19.2) 

Student Papers at SID '87 

This is the second year that SID has pro­
vided travel funds to student authors of 
accepted papers and their professors to at­
tend the SID Symposium. 

This year's student authors come from 
universities in the United States, Canada, 
Japan, and West Germany. They are: 
• Stephen T. Knox of Portland $tate 
University: "Resolution and Addressabili­
ty Requirements for Digital CRTs" (paper 
4.4) 
• Ralph C. McArthur of Oregon State 
University: "Efficiency Improvements in 
ZnS:Mn TFEL Devices Driven by a 
Stepped Pulse Train" (paper 16.6) 
• Marc Hunter, R. G. Pigion, and 
V. A. Bowers of Virginia Polytechnic In­
stitute and Stale University: "MTF and 
Perceived Image Quality for Three Glare­
Reduction Techniques" (paper 4.5) 

• An A4-size thermal-dye transfer printer 
from Hitachi with a high-speed drive pro­
duces 6-dots/mm resolution and 64 grada­
tions of three colors for each dot. A full­
color near-photo-quality print is obtained 
from a high-definition TV signal within 
approximately 2 min. (paper 22.2) 
• A silver!ess, dry color print paper based 
upon microencapsulation and photo­
polymerization technologies has been 
developed by Mead Imaging. Researchers 
from Mead Imaging and Landmark 
Technology have used this paper in a col­
or printer to produce high-quality high­
resolution images from digital data 
sources. Electronic printing of full-color 
halftone images is made possible by the 
use of a laser-addressed liquid-crystal light 
modulator to optically project a sequence 
of color-separated images onto the Mead 
color paper. Images with resolution of up 
to 3000 x 3000 dots have been written 
with a laser power of 7 mW. (paper 19.5) 
• AT&T Bell Laboratories has developed 
a hardware device, the Image Prism, for 
accelerating bit-map image mirroring, 90° 
rotation, and transpose operations. With 
this device, images can be reoriented in 
place without additional buffer memory 
and at speeds a nd memory activity 
equivalent to moving the image (BitBit). 
An 8 X 4 Mbit image, the size of a laser 
printer bit-map, can be rotated in under 
1 sec. (paper 21.2) 
• An analytical technique for predicting 
whether or not a display will flicker has 

• James J. Reger of Virginia Poly­
technic Institute and State University: 
"Performance and Preference for Cursor­
Key Control Configurations in Editing 
Tasks" (paper 4.3) and "Visually 
Displayed Force Feedback in Delayed and 
Non-Delayed Bilateral Teleoperation" 
(paper 8.6) 
• W. H. Miller of the University of 
Windsor: "A New Optical Method of 
Paper Roughness Measurement for Ther­
mal Transfer Printing" (paper 15.3) 
• Tetsuya Miyashita of Tohoku Universi­
ty: "Stereoscopic Display Using Double 
Guest-Host Liquid-Crystal Cells" (paper 
20.5) 
• Wolfram Runge of Technische Univer­
sitiit Milnchen: "One-Dimensional 
Simulation of a Phase-Change Cycle in 
Thermal Ink-Jet Printers" (paper 11.2) 

been developed by Hewlett Packard. Only 
knowledge of phosphor persistence, 
refresh frequency, observer distance, and 
luminance is required to make this predic­
tion. This is particularly significant at this 
time since VDT requirements for flicker­
free displays are being invoked but no 
uniform measures to determine what is 
flicker free have been embraced by the 
standards groups. (paper 4.2) 
• RCA L aboratories presents new insights 
into the perennial problem of minimizing 
moire effects in color CRT displays. This 
paper demonstrates that moire cannot be 
eliminated by judicious choice of the ver­
tical aperture period or of the aperture 
pattern. Only by making the raster il­
lumination pattern more uniform can 
moire visibility be reduced. 
(paper 18 . 5) 
• Colors that match in luminance often 
do not match in brightness. This 
discrepancy between brightness and 
luminance poses significant problems for 
designers of electronic color displays. 
Researchers at the Univeristy of New 
Brunswick have developed a simple 
method to correct the discrepancy. The 
method utilizes a polynomial equation 
that yields a luminance correction factor 
as a function of a color's CIE 1931 
chromaticity coordinates . This equation 
provides a significant improvement in 
our ability to accurately specify the 
visual characteristics of color displays 
(paper 17. 1) • 
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Conference report: 
Japan Display '86 

BY DEREK VVASHINGTON 

J APAN DISPLAY '86, a meeting jointly 
sponsored by the Society for Information 
Display and the Institute of Television 
Engineers of Japan, took place in Tokyo 
September 30-0ctober 2, 1986. It covered 
a wide range of device and system 
research dealing with the display of infor­
mation from electronic sources. As ex­
pected, the subject matter showed a 
strong bias towards LCDs (60 papers); 
next came CRTs (18) followed by EL 
(16), electrochromic (9), plasma (7), VFDs 
(5), with just a single paper on LEDs. The 
attendance was 550, of whom 400 were 
from Japan. 

This report is presented largely from a 
CRT engineer's viewpoint from where, 
for the first time, competition between 
technologies seems to be serious. 

The main highlights undoubtedly came 
from the LCD area. One of the most 
significant was the large area achievable 
with active-matrix color LCDs. Seiko 
demonstrated a 14-in. panel; the colors 
were not brilliant and there were many 
line and pixel defects, but it was 14- in. 
and that was very impressive. 

Two color LCDs from Hosiden were 
also impressive. One was a 5- in. television 
panel. Brightness, contrast, and color 
saturation were outstanding, and it 
seemed to have a respectably large view­
ing angle. The other was a 130 x 130 mm 
square datagraphics display. It showed 
a restricted range of colors and no 
halftones but, like its smaller cousin, it 

Derek Washington is Principal Scientist in 
the Information Display Group at Philips 
Research Laboratories, Redhifl, England. 
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was a pleasure to look at and had that 
sparkling quality which hitherto has been 
restricted to CRTs. Both of these displays 
showed pixel defects at normal viewing 
distance, and there were rumors that yield 
was a problem. Some lag was also ap­
parent in the larger panel. These displays, 
together with some of the smaller TV 
panels which were demonstrated at the 
nearby Japan Electronics Show (notably 
from Sharp and Matsushita), are setting 
new performance standards by which all 
small color displays are going to be 
judged in future. 

Boeing reported that they are seeking 
LCDs for aircraft flightdeck applications, 
where 8-in.-square color is required. The 
staircasing associated with dot-matrix ad­
dressing will have to be eliminated, and 
poor viewing-angle performance is also a 
problem (there must be simultaneous 
viewing capability by pilot and co-pilot). 
Boeing is also going to introduce seat­
back displays for entertainment in their 
next generation of passenger aircraft; 
these are most likely to be LCDs in the 
4-6-in. range. 

Moving on to emissive technologies, the 
quest for color EL continues, but there is 
much still to do. Luminance matching 
seems to be a problem; one group re­
ported 5000 nits green, 650 nits red, and 
10 nits blue. Among the plasma and 
vacuum fluorescent papers there was one 
challenger to the CRT for datagraphics, 
but still no serious rival for TV. The 
datagraphics display was Futaba's flat VF 
panel which was also demonstrated at the 
author interviews. Performance was im­
pressive, with good color and contrast, 
reasonable brightness for normal room 

use, 8-level gray scale, and resolution of 
320 x 200 three-color pixels on a 
0.56-mm triplet pitch (180 x 100 mm 
display area.) 

The achievement of a practical cold­
emitter is an objective of the French 
group, LETI, who claimed to have over­
come uniformity and life problems (usual­
ly associated with this technology) by 
averaging the emission of 1000 emit­
ters/pixel in their microtips fluorescent 
display. The tips were fabricated by first 
creating etched cavities in a substrate us­
ing photolithographic methods, and then 
building up the emitting points by evap­
orating molybdenum into the cavities. 
They have made a 32 x 32 pixel array, 
but thus far have only demonstrated good 
life in very high vacuum. 

The use of plasma technology for color 
TV is still being investigated by NHK, 
who reported a new 5-in. display which is 
of simpler construction than their prev­
ious panel. However, quoted brightness 
and efficiency were poorer than 
before-137 nits down to 58 and 0.34 
lumens/ W down to 0. 11. Nevertheless, 
NHK still predicts that plasma technology 
will produce an acceptable HDTV display 
in the near future. It seems appropriate to 
refer here to Hitachi's color plasma panel 
which was not in the program. This con­
ference would have provided an ideal 
venue for a home-based demonstration of 
the 8- in. panel (with 40 in. predicted) 
which was announced last May, so one 
wonders why it did not appear. 

CRTs ranged in size from a massive (85 
kg) 43-in. shadow mask down to tiny 
tubes for viewfinder use. The 43- in. tube 
was from Matsushita; it was said to pro-



vide the optimum picture size to represent 
reality in the most commonly used TV 
scenes, which consist of one or two peo­
ple shown head and shoulders. Super-real, 
i.e., larger than life, was said to present 
an unpleasing viewing experience. This 
tube was also demonstrated at the Japan 
Electronics Show. 

There were three contributions on flat 
(thin) CRTs. The Kanazawa Institute of 
Technology gave an update on their small 
box-like tube which uses a single line 
cathode. This was first described in Kobe 
three years ago; since then they have im­
proved the resolution to achieve 192 ver­
tically deflected beams into a 3-in. 
display. Improved brightness was claimed 
(240 nits) and non-working tubes were 
shown at the author interviews. 

Hitachi demonstrated a flat 4- in. beam­
index CRT similar in concept to the Sony 
Watchman tube . Color and brightness 
were reasonable, but contrast did not 
seem quite up to shadow-mask standards. 
It is interesting to note that both Sony 
and Sanyo are working on similar color 
tubes for TV, and seem to think there will 
be a sufficient market life, while the LCD 
people are sorting out their yield 
problems. 

The third paper on flat CRTs was an 
update of the Philips channel multiplier 
CRT. Having demonstrated the feasibility 
of the approach with 12-in. monochrome 
tubes, the research is concentrating on 
adding color. TV -quality results have been 
demonstrated on a 2.8-in. display in a de­
mountable vacuum unit using a line­
sequential color selection system. 

Finally a few impressions of the Japan 
Electronics Show might be appropriate as 
some of the items described in papers 
were being demonstrated there. This event 
was held in Tokyo immediately after the 
conference. It was a large exhibition with 
seven major sections housed in five dif­
ferent buildings. The most interesting new 
displays were the active-matrix LCDs. All 
were good, with the Sharp 3- in. TV 
display looking the best. It had excellent 
color saturation and contrast, a low 
flicker level, and good viewing angle. The 
launch date is said to be in the spring of 
1987. 

Going to the other extreme of the size 
range, 37-in. shadow-mask tubes were 
common and tubes of 42 and 43 in. were 
being shown. The stimulus behind these 
huge tube sizes appears to be partly 
fostered in Japan by trendy young con­
sumers who want large colorful displays 
for their pop videos. 

NEED THE COLOR 
FAST? 

LMT CAN DO IT WITH ACCURACY ! 
• Virtually perfect tristimulous filter correction, no correction factors ! 

• Simultaneous measurement of x,y,Y or X,Y,Z. No time lag to introduce 
a time dependant errpr. 

• Fast measurement rate. 2.5 per second (Model C 1200). 100 per 
second (Model C 3300). 

• Simple front panel readout or microprocessor control led models. 
• Autoranging over six decades, or manual ranging. 

What does "virtually perfect" filter 
correction mean? It means that 
you can now make production line 
measurements that are as 
accurate as you can get in the lab 
(your engineers will probably want 
a unit in the lab first!). It also 
means that it is unlikely that you 
will need any correction factors, 
regardless of the colors you are 
measuring. So if you are 
constantly changing between 
different colors, this is the way to 
go! Even ~ you don1 change 

colors often, wouldn't it be great to 
know that you have the right 
answer, the first time! 

The key to the systems speed is 
the fact that the three tristimulous 
functions are being measured 
simultaneoulsy by three fi ltered 
si licon detectors. And the fact that 
the detectors are very high quality 
silicon means that you can expect 
the same answer, year in and year 
out. 

Systems are available that range 
in capabil ity from just a front panel 
readout, to systems that have a 
built in microcomputer to enable 
the user to make decisions, print 
out measurement results and 
communicate with other 
computers. Al l use virtually 
perfect filter corrections to ensure 
that you always have the right 
answer, right from the start. 

See you at the SID show. booth 90 

P.O. Box 85666 MB 116 San Diego, CA 92138 

Phone: 619-271-7474 Telex: 697-5323 

Circle no. 6 

The overall impression gained from at­
tending these· events is that the Japanese 
attitude to the displays market is largely 
consumer driven . In the next five years or 
so, differing technologies will dominate 
various sectors with TV displays orga­
nized along the following lines: small-area 
displays (up to about 10 in.) will be LCD; 
thin flat CRTs will take over the medium 
sizes; the large sizes will stay with shadow 
masks; and very large displays will remain 
the province of projection systems. • 

Free Commemorative Pin 
If You Register for SID '87 

before April 27, 1987 

Everyone who registers for SID '87 
before the advance registration deadline 
of April 27, 1987, will receive a free 
25-year pin commemorating SID's silver 
anniversary. For a program and reg istra­
tion form , call 212/620-3388. 
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Complete Guns, Stems, Cathodes, 
Other Components 

A ~~.~~~~~~~Tu!~~~~z~a~~~~~~~P ~m©a 
- (602) 887-7900 Telex 165-522 

Circle no. 7 
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STATE OF THE ART THIN FILMS 
• FOR FLAT DISPLAYS, CRT'S 
• TRANSPARENT CONDUCTORS 
• CERAMIC HYBRID AND VHSIC PACKAGE 
• PRECISION GAUGE BLOCKS AND RET ICULES 
• CUSTOM OPTICAL FILTERS AND AR COATINGS 
• COMPOSITE MATRIX FIBER COATINGS 
• SINGLE OR MULTILAYERE D, METALS, SEMICON­

DUCTORS, INSULATORS, CARBIDES AND CERMETS. 

ALSO AVAILABLE: 

CUSTOM 
• THIN FILM EL (GREEN OR YELLOW) BACK LIGHTS 

FOR LCD'S 
• HIGH CONTRAST DOT MATRIX PROTO-TYPES 
• MATERIAL AND PRODUCT DESIGN 
• ELECTRO-PHORETIC MIRRORS 

. . . CALL: 
THIN FILM DEVICE, INC. 

2021 Via Burton Ave., Unit F 
Anaheim, CA 92806 

(714) 535-1964 Telex: 215435 COLI 

Circle no. 8 

Circle no. 9 



How to Prepare, Stage, and 
Deliver Winning Presentations 
by Thomas Leech 
417 pp. New York: A merican Manage­
ment A ssociation. $39.95 cloth; $14.95 
paper. 

Too many books on public speaking 
follow a predictable formula. There are 
treasuries o f podium jokes, books of 
famous quotations, and collections of 
great speeches, all doing their best to put 
someone else's words in your mouth . A 
few books offer more practical advice, 
but in a form best suited to the business 
or financial speaker. The engineer who 
has been called upon to give a research 
paper at a technical conference, or to 
brief top management on a current pro­
ject, has until now been left to his own 
devices . 

This new book by Thomas Leech fills 
the need for a comprehensive guide to 
preparing technical presentations. While 
not written exclusively for scientists- sales 
and advertising presentations are also 
covered-the book draws many of its il­
lustrations from the author's own 
background in aeronautical engineering, 
giving it special relevance for scientists 
and engineers. Comprehensive, readable, 
organized for easy reference, the book 
delivers sound advice on everything from 
overcoming stage fright to preparing 
slides to handling audience questions. 

Thomas Leech spent 20 years at 
General Dynamics before becoming a 
teacher and consultant in business com­
munications. An accomplished speaker 
himself, Mr. Leech has helped many 
others to become more effective 
presenters. He has heard a nd countered 
a ll the excuses of the people who feel they 
can never be good speakers. He has met 
the shy scientist who is happiest behind 
his bench and who wishes " they" would 
leave him a lone and " let the showboats 
do the talking." Like it or not, public 
speaking is a fact of life in today's cor­
porate world, where the ability to speak 
effectively before a group is often a prere­
quisite for career advancement. Knowing 
this, Mr. Leech is not content to make 
better speakers out o f us: he wants us to 
enjoy the process. 

In an early chapter, the author ex­
a mines the psychological barriers to 
public speaking. The gist of his advice is 
that good speakers are made not born; 
that preparation a nd practice can ensure 
those small successes that pave the way 
for the larger ones. Declaim in the 
shower. Read aloud to your children. 
Everything helps. It may be comfor ting to 
learn that many great actors never fully 
overcame their stage fright. The but­
terflies may never go away, but they can 
learn to fly in formation. 

The author devotes a long chapter to 
the organization of ideas. He explores the 
standard formulas for structuring a 
presentation, and describes the tools­
outlines, doodles, and story-boards-that 
can help to clarify thought. Since a well­
organized presentation is the one most 
likely to hold the audience's attention and 
get its message across, the time spent on 
these prelimina ries is well worth it. This 
interesting material is as relevant to 
writing as to speaking. The same can be 
said for the author 's section on the effec­
tive use of language, which can stand 
beside the best writing manuals. 

The preparation of audio-visual 
materials receives a complete treatment. 
One of the biggest complaints at con­
ferences concerns visuals that cannot be 
read by the audience. We all know that 
slides and viewgraphs should not be too 
crowded, but how much information is 
too much? What is the optimum type 
size? Which colors work best? What kinds 

of th ings should never be included on a 
slide? 

Two other chapters have special 
relevance for conference presenters . The 
one on speaking from a manuscript tells 
how to do it without putting your au­
dience to sleep. The chapter on audience 
feedback gives techniques for dealing with 
hostile questioners, frequent interruptions, 
and even a complete lack of questions. 
The author also includes some thoughts 
on judging the mood and interest level of 
your audience. 

Other chapters cover team presenta­
tions, speaking in foreign countries, and 
the role of the emcee. A bibliography lists 
books for further reading. 

Throughout, Mr. Leech follows his own 
advice to "tell 'em what you' re gonna 
say, say it, then tell 'em what you said," 
so that the book is very easy to use for 
study and reference. H is style is a model 
of what writing should be; illustrations 
and examples abound on every page, 
making the book a delight for browsing. 
We'll conclude with a sample, taken from 
the chapter on delivery. 

"Even puns have a place. David 
Goodstein , cha irman of the faculty at 
Cali fornia Institute of Technology, likes 
to end his lectures with puns because, he 
said, they bring forth a loud and ex­
quisitely predictable groan, waking up 
everyone for lunch. Example: 'Heroes in 
the history of science come and go, but 
Ampere's name will always be current.' 
You may now groan. " • 

Show Informat ion In a format in which it can be most read ily grasped. 

AUDIENCE HAS TO WORK HARD. MORE QUICKLY PICKED UP. 

5iE.fS IN A95EM8L'i 
'9,£0U£Ni!..E 

STU'S !Al ASS£M8Ltj 
5E()U£Ne,E' 

Illustration adapted f rom "How to Prepare, Stage, and Deliver Winning Presenta­
tions" © 1982 by Thomas Leech. A ll rights reserved. 
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Compiled by HowARD L. FUNK 
I BM CoRP. 

U.S. Pat. No. 4,635,051; issued 116/87 
High-Speed Electro-Optical Light 
Gate and Field Sequential Full Color 
Display System Incorporating Same 
Inventor: PHILIP J. BOS 
Assigned to: TEKTRONIX, INC. 

A high-speed electro-optical light gate includes 
a pair of matched variable optical retarders 
positioned between a pair of light polarizing 
filters to promote rapid switching between op­
tical transmission states for light rays of the 
wavelength to which the variable optical 
retarders are tuned. The projections of the op­
tic axes of the variable optical retarders are or­
thogonally aligned so that the response time 
characteristics of the transitions bet ween op­
tical transmission states of the light gate reflect 
only the turn-on time response characteristic of 
the variable optical retarders. A field sequential 
color display system incorporates a switchable 
color filter which utilizes the alignment con­
figuration of the variable optical retarders of 
the light gate to provide light output states of 
white light and light of three different colors to 
form an image in full color. 

U.S. Pat. No. 4,635,107; Issued 1/6/87 
Electron Beam Position Control for 
Color Display 
Inventor: JOHN A. TURNER 
Assigned to: IBM CORP. 

An electron beam position control arrangement 
for a color CRT includes a series of spaced 
apart, parallel conductive strips on the 
faceplate or phosphor cooling of the CRT, the 
spaces between the strips defining a path along 
which an electron beam produced in the CRT 
is to be scanned. The electron beam is 
modulated with a pilot signal and, in the event 
the beam deviates along the predetermined path 
between the conductive strips, the pilot signal is 
detected as a result of the electron beam im­
pinging on one of the strips by an amount 
greater than the beam impinges on an adjacent 
strip along the predetermined path, and the 
beam is returned to the predetermined path by 
position correction circuitry connected to beam 
deflection circuitry associated with the CRT. 
Such beam control arrangement allows for 
phosphors of different colors to lie between 
successive sets of the conductive strips, and for 
one or more electron beams to scan color 
phosphors to produce a color picture, without 
the use of a shadow mask or aperture grill in 
the CRT. 

Used with permission of IF!/ Plenum Data Corp. 
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U.S. Pat. No. 4,636,866; Issued 1113/ 87 
Personal Liquid Crystal Image 
Display 
Inventor: NOBORU HATTORI 
Assigned to: SEIKO EPSON 

A personal liquid crystal image display includes 
a housing to be worn on a user's head, a light­
transmission-type liquid crystal display panel 
for displaying video signals and a lens posi­
tioned between the display panel and a user's 
eye to enlarge the image. The housing may in­
clude earphones. The display and earphones 
are coupled to a tuner for receiving signal and 
driving the display and earphones. A portion 
of the drive circuit for driving the display may 
be disposed in the housing. 

U.S. Pat. No. 4,635, 127; Issued 1/6187 
Drive Method for Active Matrix 
Display Device 
Inventor: SEIGO TOGASHI 
Assigned to: CITIZEN WATCH CO., 

LTD. 

A method is disclosed of driving an active 
matrix display device by scanning signals to se­
quentially store and display image signal data 
by successive rows of picture elements (incor­
porating for example liquid crystal display 
elements), whereby the image signal data ap­
plied to successive picture element rows (or suc­
cessive groups of rows) is alternately inverted 
in polarity about a fixed reference potential. 
Image-dependent leakage current effects caused 
by non-ideal characteristics of the matrix 
switching elements are thereby effectively 
reduced due to the elimination of low­
frequency components other than the reference 
potential from the image signals applied to 
each column of display elements . 

U.S. Pat. No. 4,636,632; Issued 1113187 
Photoelectric Input Apparatus for 
Display System 
Inventor: NORIYOSHI ANDO 
Assigned to: N IPPONDENSO CO., LTD. 

A photoelectric touch input apparatus com­
prises a frame placed in front of the display 
surface of a display device, a plurality of light­
emitting elements mounted on the frame in a 
row along one side of a central opening o f the 
frame to produce a plurality of light beams in 
parallel spaced relationship, a plurality of 
photosensitive elements mounted on the frame 
in a row along the opposite side of the opening 
and aligned with the light-emitting elements to 
receive the light beams, a transparent flat plate 
arranged between the display surface and the 
light beams and resiliently supported on the 
frame to be moved toward the display surface 

by pressure of an object touched thereto, a 
comparison circuit associated with the 
photosensitive elements to produce a first out­
put signal indicative of the position of the ob­
ject when it interrupts one of the light beams, a 
plurality of switches mounted on the frame and 
associated with the flat plate to produce a 
plurality of second output signals therefrom in 
response to movement of the flat plate toward 
the display surface, and a switching circuit 
responsive to the first output signal and at least 
one of the second output signals to produce a 
control signal for switching over an indication 
or picture o n the display surface to another in­
dication or picture defined by the first output 
signal . 

U.S. Pat. No. 4,634,934; Issued 116187 
Electroluminescent Display Device 
Inventors: A TSUSHI ABE, YOSUKE 

FUJITA, TOMIZO MATSUUKA, 
TSUNEHARU NITTA, TAKEO 
TOHDA 

Assigned to: MATSUSHITA ELECTRIC 
INDUSTRIAL CO., LTD. 

Electroluminescent display device suitable for 
ac and unipolar pulse voltage operation, and 
ensuring an increased luminescent brightness 
and a low driving voltage, comprises a 
transparent electrically insulating substrate; an 
electroluminescent layer comprised of zinc 
sulfide (ZnS) and at least one lumi nescingly ac­
tive material; an electrically insulating layer 
formed on one surface of said electrolumines­
cent layer; and first and second energizing 
means for applying signal voltages across said 
electroluminescent layer and said insulating 
layer corresponding to information to be 
displayed, wherein said first energizing means 
is interposed between said transparent substrate 
and said electroluminescent layer, and includes 
at least one semiconductive elec trode which 
contacts said electroluminescent layer and is 
comprised of a semiconductive material con­
taining at least one chemical compound 
selected from the group consisting of the 
chemical compounds of groups II-VI , and 
wherein said second energizing means is ar­
ranged on said insulating layer on the surface 
thereof opposite said electroluminescent layer. 

U.S. Pat. No. 4,630,122; Issued 12/ 16186 
Television Receiver with Liquid 
Crystal Matrix Display Panel 
Inventors: SHIGERU MOROKAWA 
Assigned to: CITIZEN WATCH CO., 

LTD. 

A television receiver is equipped with a liquid 
crystal matrix display panel having the drive 
electrodes arranged such as to form a plurality 
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of regions, with the regions each successively 
entering a drive phase of operation in which 
selection and bias drive signals are applied to 
the display element electrodes and a rest phase 
of operation in which a voltage level substan­
tially equal to zero is applied between the 
display element electrodes, with only one 
region operating in the drive phase at a time 
and the remaining regions operating in the rest 
phase. The display contrast attainable with a 
given number of rows of picture elements in 
the display can thereby be substantially in­
creased, e.g . can be effectively doubled for the 
case of a display divided into two regions , 
without the need to utilize large-capacity video 
memory circuits. 

U.S. Pat. No. 4,645,229; Issued 1/ 6187 
Liquid Crystal Display 
Inventors: H ERMANN AMSTUTZ, 

DIETER HEIMGARTNER, 
MEINOLPH KAUFMANN, TERRY 
J. SCHEFFER 

Assigned to: BROWN BOVERI & CO., 
LTD. 

A liquid crystal display based on the bistability 
effect is disclosed, wherein the distance be­
tween the support plates is smaller than 10 J.lm 
and the total twist of the liquid crystal is be­
tween 180° and 360•, preferably about 270°. 
Over the entire viewing area of the display, 
randomly distributed spacers are provided. 
Because of these measures, the range of the 
bistable action is so narrowed that the display 
can be driven with operating voltages outside 
this range, using conventional multiplexing 
techniques. A high degree of multiplexing with 
short switching times and excellent contrast is 
obtained. The range of viewing angles is very 
large and independent of the direction of 
illumination. 

U.S. Pat. No. 4,633,415; Issued 12/ 30/ 86 
Windowing and Scrolling for a 
Cathode Ray Tube Display 
Inventors: EDWARD F. ASA M, 

DEWAYNE J. FERRIS, ANTHONY 
B. VINK 

Assigned to: NOR THERN TELECOM 
LTD. 

A method and a circuit for producing an in­
dependent scrollable display region (sometimes 
referred to as a window) on the face of a CRT 
in a bit-mapped data display system is dis­
closed. Circuitry is provided to detect the 
presence of the window along a vertical axis 
and to detect the presence of the window along 
a horizontal axis. When both a vertical and a 
horizontal presence a re detected simultaneous-

ly, a window is deemed to be present. When 
the window is deemed to be present a memory 
address selection circuit selects memory ad­
dresses from one memory address circuit, and 
when the window is deemed to be not present 
the memory address selection circuit selects 
memory addresses from another memory ad­
dress circuit. 

U.S. Pat. No. 4,634,225; Issued 116187 
Transflective Liquid Crystal Display 
with Integral Heating Unit and 
Temperature Sensor 
Inventors: ELIAS S. HA IM, JOHN E. 

SUMINSBY 
Assigned to: GENERAL ELECTRIC CO. 

A heated transflective liquid crystal display 
device has the heating element positioned 
behind the transflector to keep the heater out 
of the reflective light path . This construction 
significantly improves brightness of the display 
in the reflective mode. The heating element is 
positioned between the cell transflector and a 
temperature sensing thermistor. The thermal 
gradient of the path between the heating ele­
ment and the thermistor matches that of the 
path between the heating element and the li­
quid crystal cell. As a result, the trip point of 
the heating element can be set much closer to 
the minimum cell operating temperature than 
hitherto possible thereby reducing the power 
consumption of the display. This invention 
relates to liquid crystal display devices, and 
more particularly to liquid crystal displays in­
corporating a heating unit. While the invention 
is described in the context of a cell of the 
guest-host variety, it is by no means limited 
thereto. T he invention is equally applicable in a 
liquid crystal display utilizing a liquid crystal 
solution of the twisted nematic type. 

U.S. Pat. No. 4,633,244; Issued 12/30186 
Multiple Beam High Definition Page 
Display 
Inventors: TH OMAS 0. HOL TEY, 

J. NATHANIEL MARSH ALL 
Assigned to: HONEYWELL INFORMA­

TION SYSTEMS, INC. 

A high definition page display system for 
graphics and text utilizing multiple beams in a 
CRT is disclosed. Information for the several 
lines which are written simultaneously is made 
available in para llel. The invention is described 
in terms of a character set and text generation, 
but the same principles apply to any other 
graphic or bit map and to storage in ROMS or 
loadable RAMS. Each beam of a multiple CRT 
tube is biased to generate a portion of a 
character or graphic as it scans across the tube. 

It takes 12 lines to scan a character with a n­
beam tube; 12 over n character scans are 
therefore required. With the same scanning 
speed as with a single beam, this factor can be 
used to increase definition (i.e. number of 
lines). Also the advantage of multiple beams 
can be used to reduce scanning speed, if this is 
useful to improve brightness or spot definition, 
or to increase the number of dots per line. 
Reduced scanning speed can also reduce costs, 
particularly if it brings the scan rate in line 
with standard components available commer­
cially. Another way to use the advantages 
would be higher refresh rates. 

U.S. Pat. No. 4,632,514; Issued 12130186 
Color Liquid Crystal Display 
Apparatus 
Inventors: SADA YOSH I HOTTA, 

SEIJCHI NAGATA, TETSU 
OGAWA 

Assigned to: MATSUSHITA ELECTRIC 
INDUSTRIAL CO., LTD. 

In a color liquid crystal display apparatus of 
twisted nematic type, thicknesses of the liquid 
crystal layer is made different for different col­
or picture elements, thereby optical rotatory 
dispersion, which has been the cause of 
undesirable light transmittance at 0 voltage in­
put, is minimized, so tha t contrast, range of 
reproduced color , view angle dependency, etc. 
are improved, and a color liquid crystal display 
apparatus capable of displaying improved pic­
ture quality is provided. 

U.S. Pat. No. 4,631,584; Issued 12/23/ 86 
Transmission of Reduced Resolution 
Picture Edge Information Using 
Horizontal Blanking Period 
I nventor: GLENN A . REITMEIER 
Assigned to: RCA 

A television system generates a composite video 
signal for an image having extended aspect 
ratio such as 5:3, and displays such composite 
video signal in a television image area having 
the same extended aspect ratio . The horizontal 
blanking interval of an NTSC composite video 
signal is utilized for the transmission of video 
information characterizing either the right or 
the left edge of a display line of the picture; 
whereas, the remaining portion of the NTSC 
signal is utilized for the transmission of video 
information characterizing the inner portion of 
the display line between the edges. T he video 
information for the missing edge in each 
display line is derived in the receiver from 
video edge information of adjacent display 
lines . 
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recent patents 

U.S. Pat. No. 4,630,894; Issued 12123/86 
Multi-Colored Liquid Crystal Display 
with Color Transflector and Color 
Filter 
Inventor: ROLF A. CREMERS 
Assigned to: BORG INSTRUMENTS 

GMBH 

A multi-colo red liquid crystal display arrange­
ment, especially for motor vehicle instruments, 
including colored foils with different colorings 
spatially associated with a plurality of mutually 
offset and differing information areas of the 
display, intermediates a liquid crystal cell and a 
large-surfaced illuminating arrangement. The 
multi-colored liquid display arrangement is ad­
ditionally equipped with a transflector which is 
positioned between the color foils and the li­
quid crystal cell, and wherein the transflector 
incorporates differently colored areas which are 
spatially associated with predetermined color 
foils. 

U.S. Pat. No. 4,630,115; Issued 12/ 16/ 86 
Cathode Ray Tube Display Device 
Inventor: CYRIL HILSUM 
Assigned to: GENERAL ELECTRIC CO. 

(UK) 

A display device is disclosed which corrects for 
vibration, for example between the screen and 
the electron gun in a CRT. The device com­
prises an optical system on the observer side of 
the screen for directing the light from a small 
part of the screen, onto which the electron 
beam is directed at intervals, onto a photocell 
which detects the position of the light spot. 
The output signal from the photocell is pro­
cessed in a circuit to provide a correction signal 
which is applied to the deflection system of the 
CRT to reduce the deviation of the light spot 
from the position it would have in a vibration­
free environment. 

U.S. Pat. No. 4,627,676 (4,508,402); 
Issued 1219186 
Electronic Assembly Including 
Integrated Circuit Package and 
Liquid Crystal Display Panel 
Inventors: MASA YUKI HIGUCHI, 

TADASHI TOM/NO 
Assigned to: SHARP CORP. 

An electronic assembly for use in calculators, 
watches, and so forth is disclosed. The 
assembly includes an integrated circuit element 
having a plurality of positioning apertures at 
the periphery thereof and a circuit board 
(preferably, a flexible circuit film) having a 
plurality of terminals to be electrically con­
nected to the respective terminals of the in­
tegrated circuit element and also having a 
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plurality of positioning apertures. The assembly 
further includes an upper casing and a lower 
casing, one of which has a plurality of posi­
tioning projections to be received within the 
positioning apertures in the circuit element and 
a plurality of positioning projections to be 
received within the positioning apertures in the 
circuit board, for determining relative position 
of the integrated circuit element and the circuit 
board with respect to the casing. Preferably, 
the integrated circuit element has a plurality of 
signal terminals extending from one side and 
one or more power terminals extending from a 
second side thereof and in a direction different 
from that of the signal terminals, with the lat­
ter in direct contact with battery terminals 
when the assembly is completed. The package 
of the integrated circuit element may be of a 
polygonal configuration including a pentagon 
or more and the whole of the integrated circuit 
element including the power terminals shaped 
substantially into a rectangle. 

U.S. Pat. No. 4,636,841; Issued 1212186 
Method of Driving Matrix Display 
Device 
Inventor: SEIGO TOGASHI 
Assigned to: CITIZEN WATCH CO., 

LTD. 

A method of driving a matrix display device in 
which each display element (e.g .. a liquid 
crystal display element) is connected in series 
with a non-linear resistance element, utilizes 
row scanning signals which vary periodically 
between four different potentials, the potentials 
being selected such that an alternating bias 
potential is applied to each display element 
both in the non-activated and in the activated 
state thereof, and such that satisfactory opera­
tion can be attained using non-linear resistance 
elements having a threshold voltage which is 
considerably lower than has been practicable in 
the prior art, e.g. With the threshold voltage of 
a single pn junction being utilizable. 

U.S. Pat. No. 4,626,073; Issued 1212/86 
Liquid Crystal Display Cell with 
Elastic Cell Spacers 
Inventors: HERMANN AMSTUTZ, 

MEINOLPH KAUFMANN 
Assigned to: BROWN BO VERI & CO., 

LTD. 

A liquid crystal display cell includes a liquid 
crystal layer contained between two plane­
parallel support plates provided with electrode 
layers on their mutually inward facing surfaces 
as well as a border. The support plates are held 
apart within a predetermined separation range 
by means of spacers. Those spacers distributed 
in the border are electrically conductive and 

serve as contact bridges between through­
contact points on the support plates. Rubber­
like elastic particles, e.g. from a silicone 
elastomer, are used as spacers to prevent low 
pressure bubbles in the liquid crystal layer at 
temperatures of - 30° C as well as to prevent 
loss o f contact between the through-contact 
points. The rubber-like elastic particles, be­
tween the through-contact points, are electrical­
ly conductive. 

U.S. Pat. No. 4,631,585; Issued 12123/86 
Apparatus for Synchronizing the 
Operation of a Microprocessor with a 
Television Synchronization Signal 
Useful in Generating an On-Screen 
Character Display 
In ventor: CHARLES M. WINE 
Assigned to: RCA 

A microprocessor embodied in an integrated 
circuit has a clock signal generator comprising 
an inverter in the integrated circuit and a fre­
quency determining network external to the in­
tegrated circuit connected to the inverter 
through terminals . The clock signal generator 
generates a clock signal which determines the 
frequency of the instruction cycles of the 
microprocessor. The operation of the 
microprocessor is synchronized with a televi­
sion horizontal rate signal by programming it 
to generate a comparison signal each time a 
predetermined number of instruction cycles, 
selected so that the comparison signal has the 
same nominal frequency as the horizontal rate 
signal, have occurred. The simple wire and gate 
serves as coincidence detector for the horizon­
tal rate signal and the comparison signal and 
generates a pulse error signal representing the 
phase and frequency deviations between its two 
input signals. The error signal is filtered and 
coupled to the inverter to control the phase 
and frequency of the clock signal. This 
microprocessor synchronization arrangement is 
used to form characters on the screen of a pic­
ture tube without the need of an additional 
character generator. • 
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Low-priced 
image-scanner option kit 

Epson America has introduced an image 
scanner which it claims is the lowest 
priced of any IBM PC-compatible image 
scanner on the market. The Epson Image 
Scanner Option Kit retails for under $300. 

An optional accessory for Epson's 
EX-800, EX-1000, and LQ-2500 dot­
matrix printers, the Epson Image Scanner 
is designed for entry-level desktop 
publishing and advanced word-processing 
applications. 

The scanner reads and converts hard­
copy images such as photographs, logos, 
maps, clip art, and other text or graphic 
documents into bit image data. The im­
ages are then transmitted through a serial 
interface to a host computer where they 
are stored. The user can then manipulate 
the images and integrate them into most 
advanced word processing and spread­
sheet packages available today using 
American Programmer's Guide bundled 
INSET software package. The images can 
be printed at any time. The Image Scan­
ner Option Kit includes the scanner 
mechanism, an identity cartridge, a 
diskette containing Epson's scanner utility 
and INSET software, and a user's 
manual. 

The scanner offers a resolution of 180 
x 180 dots/in. on the LQ-2500 and 144 
X I44 dots/in. on the EX-series printers. 
It can scan small-to-large areas- !! x 8 
in. on wide-carriage models and 6 x 8 in. 
on narrow-carriage printers . A page of 
graphics can be scanned or digitized at 

27 in./sec on the LQ-2500 and 25-in./sec 
on the EX-800 and EX-1000. An Epson­
designed image-processing utility pro­
gram, which comes standard with the 
scanner kit, adjusts for size, darkness, 
brightness and contrast. It also provides 
up to 64 levels of halftone as well as eras­
ing and editing capabilities. The scanner 
will work with IBM PC, XT and AT, or 
compatible computers with a CGA, EGA, 
or HERCULES display adaptor installed, 
and comes with Epson's limited ! -year 
warranty. 

For further information contact Epson 
America's Computer Products Division, 
2780 Lomita Blvd., Torrance, CA 90505 . 
213/539-9140 or 1-800/ 421-5426. 
Circle no. 10 

Ruggedized 5-in. monitor 
for avionics surveillance 

A new 5-in. high-resolution monochrome 
monitor from Lenco, Inc. is designed for 
avionics surveillance applications. Model 
PHP-105-20 has standard broadcast 
resolution of 525 lines and provides a 
sharp ultra-stable video image that is 
viewable in a sunlit cockpit or under the 
dim night-ambient conditions of a 
surveillance patrol. Originally designed 
and customized for forward looking in­
frared (FLIR) applications, the 
PHP-105-20 is ruggedized to withstand 
vehicular, maritime, or aircraft 
environments. 

For further in formation contact Mark 
A. Hill, Lenco, Inc., 300 North Maryland 
St., P.O. Box 348, Jackson, MO 63755. 
314/243-3141. 
Circle no. 11 

Multicolor 
LCD bargraphs 

A new LCD bargraph panel meter from 
the Triplett Corporation comes in 16 
styles, including eight models with back-lit 
color displays. The devices fit a wide 
variety of industrial, commercial, and 
laboratory panel instrumentation 
applications. 

The back-lit models are reported to be 
the fi rst bargraph meters to incorporate 
multiple colors in a single LCD display. 
This feature enables the user to color code 
measurements for high visibility and in­
stant identification of trouble spots . The 
displays come in single or multiple colors, 
including red, green, amber, yellow, blue, 
or combinations thereof, and can be read 
easily at a distance of up to 20 ft. 

The eight non-back-lit models feature 
black-on-gray LCD displays, and have all 
the advantages o f traditional non-back-lit 
meters, such as low power consumption. 
They are particularly well suited to field 
use due to their high visibility in direct 
sunlight and their ability to run off a 
battery. 

Both the back-lit and the non-back-lit 
models were designed with Triplett's ad­
vanced custom chip. This allows them to 
monitor data in 13 modes, including data, 
high set point , low set point, both high 
and low set points, peak, valley, and both 
peak and valley. In addition, the panel 
meters have the ability to alternate be­
tween data and the six display modes. The 
103-segment bargraph also provides over­
range, under-range, low power, and loss 
of power indicators. 

Available in 3.5- and 4.5-in . rectangular 
and square sizes, Triplett's new LCD 
bargraph can also be customized to fit the 
end user's specific needs. All models have 
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100-mV de meters a nd are capable of ac­
cepting the majority of standard voltage 
and current inputs. Conversion to ac is 
easily accommodated with the Triplett 
Model 12766 rectifier kit. Triplett's 
bargraph receives its power off a 5-V 
power supply at 500 p,A. The back-lit 
models require an additional 6 .3-V 
200-mA per bulb. Additional specifica­
tions include: accuracy of ± 1 fT/o of scale, 
a maximum response time of 200 msec, 
linearity of ± 1/ 2 segment, input im­
pedance of I Mn, and operating 
temperature of 0- + 50°. The user net on 
Triplett's new LCD bargraph ranges from 
$135 to $ 195. Quantity discounts are 
available, and delivery is approximately 
two weeks ARO. 

For further information contact Triplett 
Corporation, One Triplett Dr., Bluffton, 
OH 45817. 1-800/TR1-PLET, ext. 30. 
Circle no. 12 

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. 

Gives major designing 
procuring guidelines. 213 of 
84-page book contains 
valuable technical 
engineering information 
about the entire magnetic 
shielding field. 113 is catalog 
data. Yours for the asking. 

Add-on 
scanner plotter accessory 

Houston Instrument has introduced a 
scanning input device as an option for its 
DMP-50 Series of pen plotters. The 
SCAN-CAD Plotter Accessory, an add-on 
alternative to expensive stand-alone scan­
ning equipment, is priced under $3000. It 
can be used with an IBM PC. 

The SCAN-CAD option features a 
200-dots/ in. scan head that can accurately 
detect lines as fine as 0.007 in. Capable of 
automatically scanning detailed architec­
tural, engineering, or other computer­
aided design (CAD) drawings from paper , 
vellum, acetate film, or blueline, the 
SCAN-CAD option can input a D-size (22 
x 34 in. or 24 x 36 in.) drawing in 12 
min and an E-size (36 x 48 in.) drawing 
in 24 min . 

Circle no. 14 
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The SCAN-CAD includes the snap-on 
scan head, cable and cable support 
assembly, scanner controller expansion 
card, scanning software, document car­
rier, and operation manual. Other items 
the user will need are an IBM P C, AT or 
XT, with 10 Mbyte or larger hard disk 
and 640K, and a Houston Instrument 
DMP-50 Series drafting plotter . Priced at 
$2995, the SCAN-CAD is available 
through Houston Instrument's distribu­
tion network. 

For further information contact Marty 
McConnell, Houston Instrument, 8500 
Cameron Rd ., Austin, TX 78753, 
512/ 835-0900, ext. 443; outside Texas, 
1-800/ 531-5205. In Europe, contact 
Houston Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, Belgium. 
32-(0)59-277445. 
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Modular multicolor 
LED display 

Display-Tech Inc. has released a multi­
color LED display to complement its 
line of single-color LED displays . The 
fully programmable sign can generate ful­
ly animated graphics and text in any com­
bination of red, green, and yellow. The 



new display unit follows Display-Tech's 
concept of modular block building and is 
fully stackable in both the vertical and 
horizontal directions. This modular tech­
nique allows Display-Tech to offer more 
than 50 different shapes and sizes of LED 
displays. Display-Tech products carry a 
!-year limited warranty and range in price 
from $325 a unit and up. For further in­
formation contact Larry D. Bridges, 
Display-Tech Inc., 2179 S. State St., Ann 
Arbor, MI 48104. 313/994-3460. 
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Electronic typewriter 
word processor converter 

A word processor from Britain, for use 
with most electronic typewriters with 
RS 232 interfaces or as a dedicated stand­
alone unit with its own keyboard and 
printer, is said to be as effective as others 
costing twice the price. The CITY 
TYPERSCREEN, a twin floppy-disk add­
on module with 64K RAM memory, can 

be extended to include 20-Mbyte hard 
disk and telex capability. As an add-on, 
the system makes use of all typewriter 
keys , and on-screen help is available, even 
during editing. A spelling-checker with a 
50,000 word dictionary proofreads 100 
pages in 6 min. The system will produce 
personalized letters, print labels, and per­
form automatic invoice extension and 
calculation. Files may be of any length to 
disk capacity and text can be manipulated 
in all modes-character, word, sentence, 
line, paragraph, and block. 

For further information contact A. L. 
Daltrey, Houndsditch Business Machines, 
Ltd., HBM House, 32 Bethnal Green 
Road, London El 6HZ England. 729 
5088 . 
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Joint STARS Displays by Hartman 
Providing state-of-the-art 19" Airborne Color Graphic Disp lays for 
the USAF/ USA/Grumman Joint STARS (Surveillance Target Radar 
System) program .. . 

• Meets MIL-E-5400, MIL-STD-810, MIL-STD-454 

• Non-Interlaced, High Resolution, 1280 X 1024 Pixels 

• Hardware Harmonized: In-flight replacement of 
interchangeable modules without adjustment 

• BIT and in-flight fault isolation to module level 

Harman produces a full line of militarized color and monochrome 
C~T high resolution displays for spaceborne, airborne, land-based, 
shtpboard, and submarine requirements. 

Ruggedized 9", 13" and 19" CRT color displays are also available 
that are cost effective for application in severe environments where 
full MIL is not required. 

Wnle or phone lor more 1nlormal10n: 

hs HARTM;~"~";s~;;v~ 
360 Woll H1ll Rd .. Hun11ngton Sta . NY 11746 
516 427-7500. TWX: 51 0-226-6982 
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Custom LCDs 
ready in 3 hours 

UCE, Inc. reports that it can now supply 
custom LCD prototypes in as little as 3 
hours. UCE's capability is based on a fast 
photolithographic etching system to 
transfer film positive artwork directly to 
glass. 

For 3-hours service, customers must 
supply 1: 1 film positives. If not available, 
UCE can typically generate artwork 
within days for simple designs, or within 
1-3 weeks for complicated ones. There is 
a lOOOJo premium for these services. 

For further information contact Dick 
Borstelman, UCE, Inc., 24 Fitch St. , Nor­
walk, CT 06855. 203/838-7509. 
Circle no. 17 
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Shop-floor 
color graphics displays 

BAY R&D announces a series of new pro­
ducts for system designers who require in­
dustrial shop-floor color graphics dis­
plays. The BA YRACK series adapts 
Tektronix color graphics terminals to EIA 
compatible rackmount equipment. 
Originally developed for shipboard in­
strumentation, the rackmount adapter 
augments the environmental specifications 
of TEK color graphics terminals including 
the new Tektronix 4200 series. 

The aluminum rackmount adapter re­
quires no modification to the TEK ter­
minal, provides tilt adjustment, and fits 
standard EIA front-panel dimensions of 
19 x 17.5 in. with 22 in. of minimum 
rack depth. The keyboard drawer requires 
35 in. of rack height and is mounted 
below the adapter. Standard finish for the 

• ?'7 3. ·--z. 
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front panel is black hard-coat anodize, 
which may be painted to match existing 
rack colors. Several options are available, 
including chassis slides, a keyboard 

drawer, and an enclosure for applications 
where an instrumentation rack is not re­
quired. BAY R&D can produce custom 
designs, and can also supply the rack­
mount adapter with the TEK terminal 
already installed. 

Typical applications for the BA YRACK 
adapter include manufacturing, medical 
instrumentation, process control, plus 
shipboard and other industrial sites where 
airborne contamination or environmental 
extremes may exist. A complete test 
report covering specifications and perfor­
mance is available upon request. The 
BA YRACK adapter and optional enclo­
sure are priced at $495 each, with the op­
tional keyboard drawer and slides priced 
at $195 and $89, respectively. Availability 
is stock to six weeks. 

For further information contact Sandy 
MacKellar, BAY R&D, P.O. Box 2517, 
Santa Barbara, CA 93102. 805/965-4913. 
Circle no. 19 

High Voltage Power Supplies to 
30KV 

Our engineering department designs 
supplies to full MIL SPECS, as well as 
high-reliability supplies to commercial 
standards. 

These samples of power supplies are 
suitable for multiple customer-specified 
applications, or we will design a 
prototype to suit your application. 

For prompt attention to your 
requ irements, write or phone Bill Holt or 
Don Hill. 

Penn-Tran Corporal,on Roule 144 Norlh. P 0 Box 1321 Wmgale PA 16880 
814-355-152 1 Telex 706473 
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Enhanced color graphics 
display with text mode 

Magnavox has introduced a new model to 
its Magnavox professional line of com­
puter monitors, which is fully compatible 

with the IBM enhanced graphics display 
adapter (or equivalent). 

Model 8CM540 utilizes a 14-in. 
0.31 -mm-dot-pitch CRT to produce a 
resolution of up to 720 dots (horizontal) 
and 350 lines (vertical). The 64-color 
display has a non-glare CRT and a green 
and amber text mode capability, and is 
backed by a 1-year warranty. The sug­
gested retail price is $750. 

For further information contact 
Deborah L. Fee, NAP Consumer Elec­
tronics Corp., Interstate 40 and Straw 
Plains Pike, P.O . Box 14810, Knoxville, 
TN 37914-1810. 61 5/ 521-4494. 
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Thermal ink-jet 
print cartridges 

Hewlett-Packard Company's thermal ink­
jet print cartridges, used in the HP Think-

Jet and HP QuietJet printers, now are 
available to original equipment manufac­
turers (OEMs). The H P thermal ink-jet 
print cartridge is a low-pric\d disposable 
ink-jet prin t head suitable for a broad 
range of industrial and commercial ap­
plications. It has an average li fe of 10 
million dots, or approximately 500 pages 
of text. 

HYcom rFEL DISPLAY svsrEMs 

" 

D DATA 
BASE .. 

NETWORK MONITORS display computer data at 
remote locations. The host computer can service up 
to 64 monitors (RS-232/RS-244). A local keypad re­
quests data and selects des ired page for display. 
Local memory ho lds three pages. TFEL page matri x 
can be 320 x 240, 51 2 x 256, or 640 x 200. Self­
powered; NEMA enclosure; output for seri al printer. 

SHADED 
VIDEO 

~ 

The VU-100 DISPLAY gives 16 
shades of video picture on a 
TFEL sc reen (4.72 x 3.54 in.). 
Thi s unit is very compact 
(7.25 x 6 x 1.5 in.), li ght (2.5 lbs.), 
and low-power (20 watts). 
Input signal is broadcast TV, 
CCTV, or VCR (RS-170). 

HYCOm 
16841 Armstrong Ave., Irvine, CA 92714-4979 

(714) 261 -6224 
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Its small size (1.5 in. long) and low 
power consumption make the HP ink-jet 
cartridge appropriate for compact or por­
table printers. It also allows designs where 
several cartridges are combined for larger 
print zones or higher throughput speeds. 
Designed for high-speed use , the car­
tridges fire 1,250 dots/sec or about 150 
characters/sec at a 96-dots/in. printing 
density. These cartridges can print up to 
2,000 dots/sec under certain printing 
conditions. 

The print cartridges are available in 
four colors: black, HP 92261A; blue, HP 
51605B; red, HP 51605R; and green, HP 
51605G. Single-unit pricing is $9.95 for 
the HP 92261A black print cartridge. The 
blue, green, and red print cartridges are 
$12.95 each and are available immediate­
ly. OEM pricing also is available. Car­
tridges are available at HP authorized 
components distributors. 

For further information contact In-

DC-DC 
Converters & 
Smart Force TM 

DC-AC Inverters 
to power: 

• Electrolumi­
nescent Lamps, 

• Plasma Gas 
Discharge, 

• Vacuum 
Fluorescent, 

• TFEL Displays, 
and More! 

FREE Data Packet includes: 

quiries Manager, Hewlett-Packard Com­
pany, 1820 Embarcadero Road, Palo 
Alto, CA 94303. 1-800/367-4772 
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Vacuum fluorescent 
power converter 

The E800VF modification of the E800 
Series DC-DC/ AC Converter powers 
vacuum fluorescent displays requiring up 
to 6 W total output power. Endicott 
Research Group's Vacuum Fluorescent 
Converters provide two outputs: a de 
voltage for the anode and a center-tapped 
ac output voltage at oscillator frequency 
for the filament. Both can be tailored to 
the user's display. The E800VF is suitable 
for powering vacuum fluorescent displays 
from Futaba, NEC, and others. The size 
of the E800VF is 1.43 in. (L) x 1.5 in. 
(W) x 1.03 in. (H). Price is $14.84 

@ 1000 pieces. 
For further information contact 

Michael Foldes, Endicott Research 
Group, Inc., P.O. Box 269, Endicott, 
NY 13760. 6071754-9187 .• 
Circle no. 23 

Tektronix CATs for 
diverse applications: 
• Full spectrum of • Fiberoptic faceplates 

oscilloscopes • Hard copy 

• Small screen high per- • Military and custom 
formance monitors 

• Transient digitizers 

Our special expertise is in creating new designs for 
unique applications or modifying existing designs for a 
specific need. 

We have strong capabilities in all stages of CRT 
fabrication: conceptualization, design development. pro­
totyping, and manufacturing. Tektronix maintains the ex­
tensive commitment to prototyping capability and 
technical support necessary to transfer leading edge 
technologies quickly and cost effectively into products. 

Write or call: 
Tektronix, Inc. 

• CROSS REFERENCE INDEX - matches ERG 
converters to various plasma and VF displays. 

See us at SID 

New Orleans, 
March 11-15, 

Test and Measurement CRT 
M.S. 46-539, P.O. Box 500 
Beaverton, Oregon 97077 
Phone: (503) 627-6868 • EL SOURCE LIST - helps source EL Lamps, 

LCDs, membrane switches, etc. 
Call today for complete product information and pricing: 

[::~I~ ~~~!~~~~~~~~~=~~:~o~~a~!',lnc . 
.......:: .... ~ ® 607-754-9187lWX 510-252-{)155 I 11·:1'1 
The DC PowerHouse c 1986 ERG. Inc. v'st ,,, · · 
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Guide to R&D 
limited partnerships 

Research and Development L imited Part­
nerships: Funding Your R&D Programs, 
3rd ed., revised to take into account the 
1986 Tax Code changes, is now available 
from Market Intelligence Research Co., 
Palo Alto, CA. In an R&D limited part­
nership, a corporation conducts product 
development research that is financed by 
a limited partner. The corporation retains 
the rights to manufacture and distribute 
the product developed under the R&D 
partnership program. The limited partner 
is paid from the profits of the product, 
but if the research produces nothing, the 
limited partner- not the corpora­
tion-takes the loss. This guide for 
managers covers the managerial , finan­
cial, and legal aspects of these partner-

ships, which have been a major source of 
R&D funds in the 1980's. The report is 
supplemented by charts and figures, sam­
ple forms, a bibliography, and eight ap­
pendices on topics such as "How to 
prepare a research and development pro­
posal. " Report no. A004 is $125.00 per 
copy. For more information, contact 
Evelyn Boykan, Market Intelligence 
Research Company, 4000 Middlefield 
Rd., Palo Alto, CA 94303. 415/ 856-8200. 
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Educational literature 
on VDT ergonomics 

An assortment of teaching aids-slide 
presentations, videotapes, brochures, 
books, and government reports-is 
available from the Center for Office 
Technology (COT) on the subject of 

video display terminals (VDTs) in the 
workplace, especially the purported health 
and safety hazards of VDT use. Since 
COT is a coalition of VDT manufacturers 
and employers, you are not li kely to find 
here any negative views on VDT health 
questions, but the Center produces a 
variety of informative publications and 
visual aids on terminal design, seating, 
lighting, furniture, and management 
issues, as well as rebuttals to the health 
and safety hazard a rguments. 

For example, Improving VDT Work: 
Causes and Control of Health Concerns 
in VDT Use by Steven L. Sauter, L. John 
Chapman, and Sheri J. Knu tson ($12.00), 
a 96-page report originally prepared in 
1984 for the Wisconsin State Department 
of Administration, provides guidelines for 
reducing health risks and discomforts in 
the modern office. For each specific 
site of bodily stress (back, neck, and 

Our flat panel displays make 
you look even better. 

If you want the very best in 
high precision displays, you 
owe it to yourself to find 
out more about flat panel 
displays from Fln lux. 

Whether you are build· 
ing process controllers, fac· 
tory terminals, or electronic 
instruments, Fln lux Matrix 
Displays can help you look 
your best. 

Your customers will 
especially appreciate the 
outstanding picture quality. 
Images are crisp, stable, 
and fl icker·free. 

And you will appreciate 
how easy it is to incor· 
porate Finlux Displays into 
your own system. Ultra·thin, 
light weight, and extremely 
rugged, Finlux Matrix 
Displays mean compact 

FINLUX INC. 
20395 Pacifica Drive 
Suite 109 
Cupertino, CA 95014 
Tel. (408) 725·1972 
Telecopy (408) 9967547 

packaging in almost any 
system. 

Find out more today by 
calling or writing Fin lux Inc. 

The Finlux MD512.256 
• Effective display area: 98 

mm (H) by 195 mm 0/'1) 
• Number of dots: 512 by 

256 
• Versions available: 

Integrated or separate 
power converters for 12V, 
15V 

• Low Power 

The Finlux MD640.200 
• Effective display area: 

122 mm (H) by 195 mm 
0Nl 

• Number of dots: 640 by 
200 

• Versions: 15V, 12V 

Marketing and International Operations 
LOHJA CORPORATION 
Display Electronics 
Box 46 
SF·02201 ESPOO 20 
FINLAND 
Tel. Int. + 358 0 420 01 
Telex 125023 eldis sf 
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Branch Office 
LOHJA CORPORATION 
Display Electronics 
Koshi ichi Building 803 
Jingumae 6·19·16 
Shibuya·ku, Tokyo JAPAN 
Tel. Japan 03·797 5425 
Telecopy: Japan 03·797 5426 
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shoulders, arms and hands, legs, eyes), 
the authors examine the physiology in­
volved, the problems that may develop, 
the solutions to those problems, and the 
impact of personal differences in age, 
habit, and pre-existing conditions. Appen­
dices provide checklists for chairs and 
worktables, simple exercises to relieve 
eyestrain and postural discomfort, and a 
stress management relaxation technique. 

Prices range from $75.00 to $125.00 for 
the videotapes and slide presentations to 
no charge (in small quantities) for some 
of the fact sheets and slim, attractively il­
lustrated brochures (which, by the way, 
show at least as many men as women 
seated at VDTs). For a publication price 
list, contact VDT Educational Materials , 
The Center for Office Technology, 1801 
K St., N.W., Suite 905, Washington, 
DC 20006. 202/452-9060. 
Circle no. 28 

Connector contact brochure 
from Air Electro Supply 

A new 6-page color brochure from Air 
Electro Supply, Inc . fea tures Tri-Star 
Electronic's extensive line of MIL-Spec 
connector contacts, including power, 
crimp, thermocouple, wire-wrap, and 
coaxial types. Air Electro Supply, 
distributor of connectors and related ac­
cessories, handles the product lines of 
Amphenol, Bendix, Burndy, Cannon, 
Cinch, Deutsch, Electro-Adapter, ESC, 
Flight Connector , Kings, Matrix Science, 
Souriau, and T. J . Electronics in addition 
to Tri-Star. 

For a free copy of the connector con­
tacts brochure, contact Lorraine Apolito, 
Air Electro Supply, 7700 Gloria Ave., 
Van Nuys, CA 91406. 818/988-4400. • 
Circle no. 29 

YOUR PC CAN DIGITIZE AND DISPLAY IMAGE SEQUENCES FOR LESS THAN $2000. 

8 Bit 14 MHZ A-0/D-A. 
256KB I 1MB Image Memory. 
Software Variable Resolution 
(up to 752 pixels by 480 lines). 
Image Processing Software. 

SILICON VIDEO™ by EPIX. 

. <!VEPIX 
. M 

1680 N. Elston • Chicago, IL 60622 • U.S.A. • 312-486-2300 
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Bay Area Chapter 
The Bay Area Cha pter 's January 15 
meeting hosted a presentation by Paul 
Breen of The MITRE Corp. on " Display 
Technology in the Military." Mr. Breen 
reviewed the CRT, flat-panel, and large­
screen display technologies currently used 
by the military, and discussed future 
trends. 

On February 17, the Chapter welcomed 
Steven M. Jarrett of Uniphase Corp . as 
guest speaker. Dr. Jarrett's ta lk on " Li­
quid Crystal Light Valves" described the 
fabrication techniques and performance 
parameters of these devices, which are 
used in full-color high-brightness video 
display systems. 

Canadian Chapter 
Chapter Chairman Andrew Moffatt 
reports that the Canadian Chapter has 
had a good inaugural year with four well 
attended technical meetings and very few 
problems. In order to sustain a high level 
of interest and to establish SID fi rmly in 
the fabric of the Canadian scientific/ 
engineering community, he has la unched a 
major effort to expand membership and 
to solicit financial support from the 
display industry to offset the costs o f 
bringing in guest speakers of exceptional 
merit. With an executive committee of six 
o fficers, three in Toronto and three in Ot­
tawa, and four technical meetings planned 
per year with the site alternating between 
the two cities, the machinery is in place 
for a period of consolidation and growth 
throughout 1987. 

Japan Chapter 
The Technical Group on Image Process­
ing and Display of the Institute of Televi­
sion Engineers of Japan and SID's Japan 
Chapter held a joint meeting December 18 
to hear a report on Japan Display '86. An 
overview by Shunsuke Kobayashi of 
Tokyo University of Agriculture and 
Technology was followed by presentations 
from Matsushita, Hitachi, Toshiba, and 
Seiko on developments reported at the 
conference . 

One hundred forty-two people attended 
the October 3 International Workshop on 
In formation Display, a satellite meeting 
of Japan Display '86 in Tokyo. Speakers 
included Larry F . Weber of the University 
of Illinois on " Plasma Displays," Terry 
J. Scheffer of Tektronix on "Direct­
Multiplexed LCDs," Joseph A. 
Castellano of Stanford Resources on 
" Display Applications in Communica­
tions," Dr. F. Morin of CNET on 
" MINITEL: The French Videotext 
System," and Sol Sherr of Westland Elec­
tronics, who presented "An Overview of 
Information Display." The workshop was 
held jointly with the Institute of Televi­
sion Engineers of Japan, the Institute of 
Electronics and Communication Engineers 
of Japan, and the Japan Technology 
Transfer Association. 

Mid-Atlantic Chapter 
At the January 15 Mid-Atlantic Chapter 
meeting Allan R. Kmetz of AT&T Bell 
Laboratories spoke on " Plat Panel 
Displays." Using the CRT as a bench­
mark, Dr. Kmetz compared flat d isplay 
work in plasma, EL, and LCDs and noted 
that while traditional CRTs account for 
three-quarters of the $6.4 billion annual 
world display market , an overwhelming 
majority o f research papers address the 
flat panel. Perhaps the most promising 
candidates for eventual competition to 
CRTs are the active-matrix thin-film tran­
sistor LCDs, which alone can rival the 
CRT in full color and brightness. The 
process equipment needed to scale them 
to CRT size is only a matter of time. Cost 
reductions will be needed , too, to make 
them competitive with the CRT. But the 
same was true of shadowmask technology 
when it first appeared . No one could have 
guessed at the time that a technology that 
seemed so impossibly cumbersome would 
one day become so inexpensive-and per­
vasive. Since at present flat panels are un­
profitable as di rect replacements for 
CRTs, system designers are faced with the 
challenge of defining new product con­
cepts for flat panels in areas where CRTs 
are impractical. 

Minneapolis-St. Paul Chapter 
At its December 12 meeting, the 
Minneapolis-St. Paul Chapter heard 
Richard Jamieson of Jamieson and 
Associates speak on " Audio-Video Pro­
grammable Infrared Remote Control 
Systems." Mr. Jamieson's presentation 
focused on the General Electric program­
mable remote controller with LCD 
display, which he described as "an evolv­
ing technology for reducing the clutter of 
remote controls on your coffee table ." 

On January 24, the Cha pter welcomed 
William Wurster of the Federal Reserve 
Bank of Minneapolis as guest speaker. 
Mr. Wurster , bank data security super­
visor, gave a presentation on "Computer 
Display Telecommunications.' ' 

New England Chapter 
On Wednesday, Apri11 5, the New 
England Chapter will sponsor a Display 
Workshop featuring presentations on 
"CRT Displays" by Carl Machover, 
"Flat Panel Displays" by Larry E. Tan­
nas, Jr., and "Touch Entry Technology" 
by Arthur Carroll. The workshop will be 
held at the Raytheon Company, 548 
Boston Post Road, Sudbury, MA, from 
2:00- 9:30 p.m. and dinner will be served. 
During dinner, Tom Holzel will speak 
about his 1986 Mount Everest expedition. 
SID members: $25; non-members: $40, of 
which $15 can be applied to new SID 
membership. Space is limited. For infor­
mation and reservations contact Melvin 
Silverstein, New England Chapter Chair­
man, at 6I7 / 359-6063. 

UK & Ireland Chapter 
Neil Bartlett, Vice Chairman of the UK & 
Ireland Chapter, reports that "the fi rst 
year of our existence has met with a suc­
cess that has exceeded our wildest 
dreams." It was a year of well attended 
meetings, growing membership, a thriving 
newsletter, and an invitation from the 
Department of Trade and Industry to 
organize a technology fact-finding mission 
to Japan. For his work in organizing the 
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chapter notes 

UK & Ireland Chapter and his many con­
tributions to SID, Alfred Woodhead has 
been awarded a citation by SID National. 

The theme of the 19 September meeting 
at RSRE in Malvern was "Military 
Displays ." Alan Cox and Dennis Hind of 
RARDE, Chertsey, spoke on displays for 
fighting vehicles. Small high-resolution 
displays with minimum depth are required 
for the cramped crew space and indirect 
viewing angle of the modern tank. For the 
next five years , there appears no alter­
native to the CRT, preferably with some 
color capability provided by an LC shut­
ter. The next talk, by Andrew Smith of 
RARDE, Fort Halstead, described 
military command and control re­
quirements for electronic map displays in 
the field environment. Paul Beatty of Fer-

ranti gave a talk on head-down displays 
for aircraft cockpits, which must display 
detailed moving map information in a 
6-in .-sq. area. David Cochrane of Plessey 
discussed the new NAUTIS family of in­
tegrated systems for naval command and 
control. The fully modular system uses 
customized standard monochrome CRT 
consoles and a powerful graphics interface 
language that is device independent. The 
final talk by Alan Pritchard of Plessey 
described a device intended to simulate 
the input to a thermal imager, which is 
needed both for testing of thermal im­
agers and for scenario simulation. The 32 
x 32 array is matrix addressed by means 
of a diode at each pixel; it is fabricated 
using thick-film hybrid technology and 
achieves a response time of 100 msec. 

CLINTON ELECTRONICS -
ADVANCING CRT 

DISPLAY TECHNOLOGY 
Rockford/Taiwan 

As a world leader in CRT technology. we arc committed to the development and 
manufacture or high quality display CRTs. Expansion has crea ted the rollowing 
oppOI'lunitics. 

DIRECTOR OF ENGINEERING (11\IWAN) 
The ideal cn ndidatc will h;we strong expericm:e in all phases or CRT manuraclul'­
ing and nt least 5 years managerial experience. i\n Engineering/ technicnl degree 
and prior overseas expe1·ience are deSil'ed. 

CRT SCREENING ENGINEER (ROCKFORD. IL) 
The se lected candidate will help devise new pi'Ocesses and techniques ror phos­
J)hor development and the engineering or high resolution CRT . eva lute process 
changes. and solve technical pi'Oblems. i\ BS in Chemistry or equivalent. and 
a minimum or 2 years l'elated experience prel'errecl. 

EQUIPMENT DESIGN ENGINEER (ROCKFORD, IL) 
In UJ)port or CRT manufacturing. we m·e looking lor an Engineer who has a 
solid undei'Standing ol' mechanical opemt ions and the ability to rollow design 
from concept to production. A BSME or equivalent and at least 5 years experience 
prererred. 
Find out more about these positions. ou1· competitive salaries and bcnef1Ls. 
and the unique advantages available ror ou1· 'J~1iwan Engince1·ing Oireetor. Send 
you1· l'r sume in confidence to: Ken Judson/815-633-1444 
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Clinton Electronics Corp. 
670 I Clinton Ret. 

Loves Pa1·k. IL 6 111 1 
f:lf llill li(J/)IJ/'/ 111/il) /•.'fii(J/1/)I'f 
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On November 12 the Chapter met at 
British Telecom Research in Martlesham 
for a technical program on " Interactive 
Displays." Morgan Potter of British 
Telecom gave a presentation on displays 
for video-conferencing. He revealed ten­
tative specifications for two future Tele­
com terminal displays: 10-cm diagonal , 40 
lines/em, 320 x 240 elements; and 20-cm 
diagonal, 50 Lines/ em, 800 x 600 
elements (both with a 16-level gray scale). 
Tony Cox of Phosphor Products spoke 
on touch systems for flat displays. He 
described a 2000-character EL panel with 
touch capability achieved by means of 
capacitive sensing through a 1.5-mm-thick 
glass overlay, which is said to work well 
in applications which involve high 
operator stress. Nick Milner of British 
Telecom spoke on human factors for 
displays in office automation en­
vironments. The last speaker was Simon 
Turner of Philips on the interactive uses 
of compact disks. These very cheap, large 
data stores provide tremendous storage 
capacity. Audio can be mixed with text 
and video, making this an ideal medium 
for dictionary-type applications where 
pronunciation as well as meaning can be 
defined. 

Los Angeles Chapter 
At the January 14 meeting of the Los 
Angeles Chapter, Paul Breen of The 
MITRE Corp. spoke on "Trends and 
Outlook in C3 Data Processing and 
Display," providing members with an in­
sight into the design of military display 
systems for command, control, and com­
munications (C3). Mr. Breen praised 
hybrid systems (part commercial and part 
military) as cost-saving and reliability­
improving for such products as worksta­
tions, and presented results of a survey of 
popular Air Force display systems. Future 
trends are toward 1500 pixels/ line, refresh 
rates of 60 Hz, and imbedded pixel 
manipulation. Research on large-screen 
systems is aimed at 2000 pixels/ line and 
2000 lumens. As to flat screen displays, 
the military wants portable units with 
limited graphics, the ability to identify 
" hostiles" vs. "frendlies," self-test 
capability, and survival in harsh en­
vironments. • 
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March 
Office Automation Conference. AFIPS, 
1899 Preston White Dr. , Reston, VA 
22091. 703/ 620-8900. 
Mar. 9-11 Dallas, TX 

Three-Dimensional Display Techniques­
Short Course. Institute for Graphic Com­
munication, 375 Commonwealth Ave., 
Boston, MA 02115. 617/267-9425. 
Mar. 22-24 Bedford, MA 

Computer Graphics '87. Craig Stewart, 
National Computer Graphics Association, 
2722 Merrilee Dr. , Suite 200, Fairfax, VA 
22031. 1-800/225-NCGA. 
Mar. 22- 26 Philadelphia, P A 

Ink-Jet Printing-Short Course. Institute 
for Graphic Communication, 375 Com­
monwealth Ave., Boston, MA 02115. 
617/267-9425. 
Mar. 23-25 Amsterdam, 

Netherlands 

Advances in Semiconductors and 
Semiconductor Structures. SPIE, P .O. 
Box 10, Bellingham, WA 98227-0010. 
206/676-3290. Telex: 46-7053. 
Mar . 23-27 Bay Point, FL 

SOUTHCON '87. Dale Litherland, Elec­
tronic Conventions, Inc., 8110 Airport 
Blvd., Los Angeles, CA 90045. 
2131772-2965. 
Mar. 24-26 Atlanta, GA 

12th Annual West Coast Computer Faire. 
Keith Westerman, The Interface Group, 
300 First Ave., Needham, MA 02194. 
617/ 449-6600. 
Mar. 26- 29 San Francisco, CA 

Update on Ion Deposition Printing­
Short Course. Institute for Graphic Com­
munication, 375 Commonwealth Ave., 
Boston, MA 02 115. 617/267-9425. 
Mar. 29-31 Monterey, CA 

4th International Symposium on Optical 
and Optoelectronic Applied Science and 
Engineering. SPIE, P .O. Box 10, Bell­
ingham, WA 98227-0010. 206/ 676-3290. 
Telex : 46-7053 . 
Mar. 30- Apr. 3 The Hague, 

Netherlands 

1987 IEEE International Conference on 
Robotics and Automation. Harry 
Hayman, Exeter C3037, Boca Raton, 
FL 33434. 305/ 483-3037. 
Mar. 30-Apr. 3 Raleigh, NC 

ADEE WEST: Automated Design and 
Engineering for Electronics West. Wendy 
Geller, ADEE WEST, Cahners Exposition 
Group, 1350 Touhy Ave., P.O. Box 5060, 
Des Plaines, IL 60017-5060. 
312/299-9311 , ext. 2486. 
Mar. 31- Apr. 2 Anaheim, CA 

April 

CHI&GI 1987: Special Combined Con­
ference on Human Factors in Computing 
Systems (CHI '87) and Graphics Interface 
(GI '87). Wendy Walker, Computer 
Systems Research Institute, University o f 
Toronto, 10 Kings College Rd., Rm. 
2002, Toronto, Ontario, Canada M5S 
1A4. 416/978-5184. 
Apr. 5-9 Toronto, Canada 

ELECTRO '87. Dale Litherland, Elec­
tronic Conventions, Inc., 8ll0 Airport 
Blvd., Los Angeles, CA 90045. 
2131772-2965. 
Apr. 7- 9 New York, NY 

Third Photoreceptor Industry Conference. 
Diamond Research Corp., P .O. Box 128, 
Oak View, CA 93022. 805/ 649-2209. 
Apr. 12-14 Santa Barbara, CA 

Display Workshop on CRTs, Flat Panels, 
and Touch Entry. (Sponsored by SID, 
New England Chapter.) Melvin Silver­
stein, Chairman, SID N.E. Chapter, 19 
Whichita Rd. , Medfield, MA 02052. 
617/ 359-6063. 
Apr. 15 Sudbury, MA 

CD-ROM vs. Micrographics- Short 
Course. Institute for Graphic Com­
munication, 375 Commonwealth Ave., 
Boston, MA 02115. 617/267-9425. 
Apr. 20-22 Monterey, CA 

Electronic Newspaper Production-Short 
Course. Institute for Graphic Com­
munication, 375 Commonwealth Ave., 
Boston, MA 02 115. 617/267-9425 . 
Apr. 22- 24 Amsterdam, 

Netherlands 

3rd Annual Artificial Intelligence and Ad­
vanced Computer Technology Conference 
and Exhibition. Tower Conference 
Management Co., 331 W. Wesley St., 
Wheaton, IL 60187. 312/668-8 100. 
Apr. 22-24 Long Beach, CA 

Fiberoptic Venture '87. June Warren, 
Kessler Marketing Intelligence, America's 
Cup Ave. at 31 Bridge St. , Newport, 
RI 02840. 401/849-6771. 
Apr. 23 Boston, MA 

Integration of Text and Graphics-Short 
Course. Institute for Graphic Com­
munication, 375 Commonwealth Ave., 
Boston, MA 02115. 617/267-9425. 
Apr. 27-29 Bedford, MA 

IEEE Computer Society Symposium on 
Office Automation. Vincent Lum, Dept. 
of Computer Science, Naval Postgraduate 
School, Monterey, CA 90045. 
408/ 646-2449. 
Apr. 27-29 Gaithersburg, MD 

CLEO ' 87: Conference on Lasers and 
Electro-Optics. Optical Society of 
America, 1816 Jefferson Pl. N.W ., 
Washington, DC 20036. 2021223-8130. 
Apr. 27- May 1 Baltimore, MD 

IQEC '87: International Quantum Elec­
tronics Conference. Optical Society of 
America, 1816 Jefferson Pl. N .W., 
Washington, DC 20036. 2021223-8130. 
Apr. 27- May 1 Baltimore, MD 

May 

37th Electronic Components Conference. 
Doug Loerscher, Sandia National Labs., 
Div. 2123, P .O. Box 5800, Albuquerque, 
NM 87185 . 317/261 -1306. 
May 11- 13 Boston, MA 

EICO '87: 4th European Conference on 
Integrated Optics, Electro-Optics, and 
Sensors. SPIE, P.O . Box 10, Bellingham, 
WA 98227-0010. 206/ 676-3290. 
May 11- 13 Glasgow, Scotland 

New Opportunities for Video 
Publishing-Short Course. Institute for 
Graphic Communications, 375 Com­
monwealth Ave., Boston, MA 02115. 
617/267-9425. 
May 11-13 Monterey, CA 
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SID '87: Society for Information Display 
International Symposium, Seminar and 
Exhibition. Palisades Institute for 
Research Services, Inc., 201 Varick St., 
Suite 1140, New York, NY 10014. 
212/ 620-3388. 
May 11-15 New Orleans, LA 

Interface ' 87: Fifth Symposium on 
Human Factors and Industrial Design in 
Consumer Product Design. James Wilson, 
Eastman Kodak Co., Human Factors 
Dept., Bldg. 320, 2nd Fl., Rochester, NY 
14650. 716/ 722-6627. 
May 13-15 Rochester, NY 

Thermal Printing-Short Course. Institute 
for Graphic Communication, 375 Com­
monwealth Ave ., Boston, MA 02115. 
617/267-9425. 
May 13- 15 Amsterdam, 

Netherlands 

1987 Technical Symposium Southeast on 
Optics, Optoelectronics. SPIE, P.O. Box 
10, Bellingham, WA 98227-0010. 
206/ 676-3290. 
May 17- 22 Orlando, FL 

SPSE '87: 40th Annual SPSE Conference 
and Symposium on Hybrid Imaging 
Systems. Pam Fornas, SPSE, 7003 
Kilworth Lane, Springfield, VA 22151. 
703/ 642-9090. 
May 17-22 Rochester, NY 

Digital Facsimile-Short Course. Institute 
for Graphic Communication, 375 Com­
monwealth Ave. , Boston, MA 02115. 
617/267-9425. 
May 18- 20 Bedford, MA 

NAECON '87: A National Forum for the 
Exchange of Aerospace Electronics Infor­
mation. Cindy Porubcansky, Wright­
Patterson AFB, OH 45433. 513/255-4848. 
May 18- 22 Dayton, OH 

Hard Copy Processes for the Future­
Short Course. Institute for Graphic Com­
munication, 375 Commonwealth Ave., 
Boston , MA 02115. 617/267-9425. 
May 20-22 Bedford, MA 

CG Int' l '87: Conference on Computer 
Graphics in Japan. Prof. Tosiyasu L. 
Kunii, Kunii Laboratory of Computer 
Science, University of Tokyo, 7-3-1 
Hongo, Bunkyo-Hu, Tokyo 113, Japan. 
(03) 812-211 1. 
May 25-28 Karuizawa, Japan 

Call for Papers 

Robotics ' 87 & IECON '87: Advances in 
Intelligent Robotics Systems and 13th An­
nual IEEE Industrial Electronics Society 
Conference. Nov. 1-6, Cambridge, MA. 
Papers are solicited on the following 

DISPLAY ENGINEERS 

• Magnetic 
Shielding 
of all types 

• Shielding 

We are high technology manufacturers of complex hybrid 
systems, and are currently seeking experienced Design 
Engineers to manage projects from initial design into 
production. 
Candidates must have a minimum 5 years experience, with a 
working knowledge of digital and analog design. Experience 
in Display Systems (CRT's, LCD, EL, Plasma, etc.) is essen­
tial. Must be familiar with P hotometric and Radiometric con­
cepts. An understanding of Hybrid Circuit technology would 
be helpful. 

~ grade alloys 
~ • Total in-house 

Ability to communicate clearly and utilize resources effective­
ly is important, for interaction with design, process and pro­
duction personnel. A degree in EE, ME or Physics is required. 
This position reports directly to the Display Engineering 
Manager. • design, 

Ill!!!! testing and 
manufacturing 
capabilities. 

• Send for our latest 
product literature. 

_ //Jr.r.~n~-· .. I"'RADIATION 
!:../ """(f'wuc ~ LABORATORIES, INC. 

92·A North Lively Boulevard • Elk Grove Village, Illinois 60007 
Phone: 1·312·437·5200 • TWX 510·601·1013 
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Excellent company-paid benefi t package includes dental and 
educational reimbursement. Ample parking and proximity to 
Marina del Rey. Professional work environment. P lease apply 
in person or send resume including salary history to: 

.-,~TELEDYNE 
MICROELECTRONICS 

12964 Panama Street 
Los Angeles, CA 90066 
Equal Opportunity Employer 
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topics among others: contro ls and simula­
tion (including graphics for control and 
monitoring); small computer applications; 
CAD/CAM; instrumentation; optics and 
image sensing for machine vision; space 
station automation; a nd high-speed vision 
architectures. Late submissions will be 
considered. For a joint Call for Papers 
for the two conferences contact SPIE, 
P.O. Box 10, Bellingham, WA 
98227-0010. 206/676-3290. Telex: 46-7053. 
Deadline for abstracts: Mar. 30 

2nd Pan Pacific Computer Conference on 
Information Technology. Aug. 26-29, 
Singapore. Papers are solicited on the 
following topics: personal computers, of­
fice systems, communications technology, 

database management systems, and ap­
plications development languages; and 
also on the applications of these 
technologies to banking, manufacturing, 
electronic publishing, trade facilitation, 
transportation, government, and natural 
resources exploitation. Authors should 
submit three copies of a 5000-word (max­
imum) double-spaced summary in English 
to Herbert B. Safford, GTE Data Ser­
vices, 4750 Lincoln Blvd., Marina del 
Rey, CA 90252, 213/821-051 1, ext. 355 
(U.S. authors only); or to Dr. Juzar 
Motiwalla, Director , Institute of Systems 
Sciences, National University of 
Singapore, Heng Mui Keng Terrace, 
Singapore 0511. Late submissions will be 
considered. 
Deadline for abstracts: Mar. 15 

Eurodisplay ' 87: 7th International Display 
Research Conference. Sept. I 5-17, Lon­
don , England. Original papers on the 
following themes are sought: concepts for 
light generation and modulation; electro­
optic materials and phenomena; display 
devices and technology including print 
heads; display systems, addressing, and 
applications; man-machine interfaces, 
human factors, and 110. Both oral and 
poster presentations will be included. 
Authors should submit a four-page (max­
imum) summary including objective, 
background, and a clear statement of new 
and significant results to: Clive Jones, 
Meetings Officer, The Institute of 
P hysics, 47 Belgrave Sq., London SW1X 
SOX, U.K. 01-235-61 I I. Telex: 918453 . 

Deadline for abstracts: Mar. 31 • 

DEFLECTION AMPLIFIERS 
FOR PRECISE CRT BEAM CONTROL 

Contact: A Pletz 
Applications Engineer 

CITRONIX INC. 
Post Office Box 288 
Orangevale, Ca. 95662 
(916) 961-1398, TWX 9103506540 
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CITRONIX CD-100 SERIES 
DEFLECTION AMPLIFIERS 
Our X-V deflection amplifiers c an 
deliver up to + I- 20 amps with a 
+ I- 60 volt powe r supply (that's 
1200 watts per a xis). These amplifiers 
are also available w ith our PS-200 
series of regulated or unregulated 
power supplies. 

• Over 80 D.B. power supply ripple 
rejection. 

• 2MHZ closed loop bandwidth 
(with <25/kh yoke inductance). 

• Optional Voltage on Demand 
(up to 150 vo lts) for fast retrace time 
(less than 5J.ts). 

• Optional Resonance Fly Bac k 
Switch for fast retrace time 
(less than 2/ks with 25/kh yoke 
and 20 amps PP). 
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A 
Ad-Vance Magnetics Inc. 
AEG Corp. 
Amuneal Manufacturing Corp. 
Applied Films Lab Inc. 
AT&T Technology Systems 
Audiotronics Corp. 

B 
Babcock Display Products 
Ball Electronic Systems Div. 
BDH Ltd. 
Bendix Corp. 
Bidco Inc. 

c 
C. W. Cameron Ltd. 
Canon, Inc. 
Cardion Electronics 
CELCO 
Cherry Electrical Products Corp. 
Clifton Precision/Special Devices 
Clinton Electronics Corp. 
Conrac Corp. 
Control Interface Co. Ltd. 
Corning Glass Works 

D 
Dale Electronics 
Data Images 
Digital Electronics Corp. 
Displays Inc. 
Display Components Inc. 

E 
Eagle Magnetic Co. Inc. 
EEV Inc. 
EG&G Gamma Scientific 
Electro-Plasma Inc. 
EM Industries 
Endicott Research Group Inc. 

F 
Futaba Corp. 

G 
GEC Avionics Inc. 
General Atronics Corp. 
General Electric Co. 
GML Information Services 
Grid Systems Corp. 
GTE 
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H 
George D. Harris Assoc. Inc. 
Hartman Systems 
Hazeltine Corp. 
Hewlett-Packard Co . 
Hitachi, Ltd. 
F. Hoffman La-Roche & Co. Ltd. 
Hoya Optics Inc. 
Hughes Aircraft Co. 
Hycom Inc. 

I 
IBM Corp. 
lmapro Corp./lmaprint Design Inc. 
lncom Inc. 
Industrial Electronic Engineers Inc. 
Infodex Inc. 
Interstate Electronics Corp. 
ISE Electronics Corp. 

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

L 
Litton Systems Canada Ltd. 
Litton Systems Inc. 
Los Alamos National Laboratory 
LXD Inc. 

M 
Magnavox Government & Industrial 

Electronics Co. 
Magnetic Radiation Inc. 
Microfield Graphics Inc. 
Microphase Laboratories 
Microvision 
Minolta Corporation 
Mitsubishi Chemical Industries 

America Inc. 
Mitsubishi Electronics America, Inc. 

N 
NEC Electronics Inc. 
Nederlandse Philips Bedrijven B.V. 
Norden Div. United Technologies Corp. 

0 
OK! Electric Industry Co., Ltd. 
Optical Coating Lab. Inc. 
Optical Radiation Corp. 
Orwin Associates Inc. 
Ovonic Display System Inc. 

p 
Panelvision Corp. 
Penn-Tran Corp. 
Philips Electronics Ltd. 
Phosphor Products Co. Ltd . 
Photonics Technology 
Planar Systems Inc. 
Plessey Naval Systems 
Plessy Optoelectronics & Microwave Ltd. 
PTK Div. Emerson Electric Co. 

Q 
Quantum Data Inc. 

R 
Racal Microelectronic Systems 
Rank-Brimar Ltd. 
Rank Electronic Tubes Ltd. 
Raytheon Co. 
RCA Laboratories 
The Report Store 
Rogerson Kratos Corp. 

s 
SAl Technology Co. 
Sanders Associates Inc. 
Schott America-Glass & Scientific 

Products Inc. 
Sigmatron Nova Inc. 
Singer-Librascope 
Sony Corp. 
Stanford Resources Inc. 
Supertex Inc. 
Syntronic Instruments Inc. 

T 
Taliq Corp. 
Tecknit 
Tektronix Inc. 
Test & Measurement Systems Inc. 
Texas Instruments Inc. 
Thomas Electronics Inc. 
Thomson Electron Tubes & Devices Corp. 

u 
UCE Liquid Crystal Displays 

v 
Venus Scientific Inc. 
Video Monitors Inc. 
Visual Information Institute Inc. 

w 
Westinghouse Electric Corp. 

z 
Zenith Electronics Corp. 



True Grey Shades 
at High Speeds 
for Less than $5000 
Raytheon 's TDU-850, Thermal Display 
Unit, produces photo quality images 
on an 83/4' x 200ft. ro ll. The TDU-850 
prints 16 shades of grey in less than 20 
milliseconds per line ; black and white 
images at 5 milliseconds per line . Price 
per unit from $4950, depending on 
inte rface and appl ication . (Slightly 
higher overseas) . Discounts for OEM 
large volume quantities . Fixed thermal 
head assures perfect registration . Reso­
lution better than 200 dots/inch . Direct 
thermal technology requires no toners 
or developers. Standard or custom inter­
fac ing . For details , contact Marketing 
Department, Raytheon Ocean 
Systems Company, 1847 West Main 
Rd., Portsmouth, Rl 02871 
Telephone (401) 847-8000 
Telex 092 7787 

Raytheon 
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Ever wish your 
CRT screen was just 

C ~~~~~~:~:Ii;:~.::e g;~ little larger? ~~~~:~~~~;;;:;i~:~d, 
you all the advantages of the popular You gain the flexibility of using 
14-inch CRT and more! It gives you 18% Clinton's new 15-inch CRT for low-cost 
more useful screen area! 

The new 15-inch CRT utilizes the same 
mechanical mounting and faceplate 
dimensions as a standard 15-inch CRT. 

1!11 18% More Live Screen Area 

data display, and a standard IS-inch 
CRT for high-resolution graphics ... 
without retooling the terminal housing 
or front bezel . 

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

_LJ 
~ r " " '\. 

11: 

/1 .< 
/ ......., 

Flat Profil e Standard Profile 

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

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

CLINTON 
ELECTRONICS 
CORPORATION 

6701 Clinton Road, Rockford, IL 61111 
Phone: 815/633-1444 , Telex: 257-484, 
Telefax: 815/633-8712 
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Junior Color Film Recorder 

CELCO Junior produces 16mm. 35mm or 4 " x 5 " imagery for volume producers of high 
quality animation and presentation business graphics. 

Original photo was digitized by Eikonix in 
preparation for computer-controlled 
retouching by Magicmation, Seattle. WA. 
Digital image was then output to CELCO 
Film Recorder. 

CELCO Junior saves time and makes 
money for animators: Data courtesy Pacific 
Data Images. 
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16mm, 35mm, 4" x 5" 

• Animation 
• Business Graphics 
• Bright, rich colors 
• Low cost 
• Compact size 
• Fast film production 
• Fast film recording speeds: 

-15 seconds for 16mm image 
-Less than 1 minute for a complex 
35mm slide 

• Precise addressability: 8192 x 8192 

APPLICATIONS 
The CELCO Junior is designed to 

fill a specific need where high 
throughput and high quality 16mm, 
35mm or 4" x 5" computer­
generated imaging is requ ired. 

OTHER FEATURES 

Low cost, compact size, ease of 
operation and CELCO reliability 
make this system ideal for animation 
and business graphics producers 
worldwide. 

The CELCO Junior Color Film 
Recorder provides extremely accu­
rate film registration for the most 
demanding animation sequences. 

OPTIONAL CELCO CONTROL SOFTWAR E 
-Plotting control 
- File handling 
-Complete diagnostic and 

calibration routines 
-Job Control Block (JCB) for 

animation fi les handl ing 

For further information call CELCO 
today. 

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

CELCO, Pacific 
1150 E. Eighth Street, Upland, CA 91786 
714-985-9868 


