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Lites) that are at the core of the system, as
well as on the system’s drive circuitry that
makes up the huge TV screen.

Within the 17 sessions that took place
during the Symposium’'s three-day run,
some 96 speakers from the US, Japan,
France, England, The Netherlands, Switzer-
land, Germany, China, and Canada presented
technical papers covering five broad
categories:

® Display Systems & Technologies

(CRT and Flat Panel)

® Printing Technologies

® Human Factors

® Projection Displays

® Large-Screen Components/Materials

The traditional special author interviews,
following each day’s sessions, were enthusi-
astically attended by large numbers of Sym-
posium participants eagerly seeking
one-on-one conversation with participating
authors as well as hands-on working dem-
onstrations of prototype products and re-
search models described in the days' papers.

Not everything was relegated to daytime,
however. On Tuesday evening, four concur-
rent panel discussions were well attended
by participants anxious to engage in an in-
formal exchange of information on such
topics as:

® Active Matrix vs Multiplexed-

Addressed Flat Panels
e Color Flat Panel Display Prospects

\
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® Competitive Workstation Printing
Technologies
® Human Factors Issues in Input Devices
In this month’s issue of ID, we review
some of the 52 papers delivered in the nine

sessions related to Display Systems and
Technology. Then, in the July issue, we'll
cover some highlights of the remaining 45
papers presented in the sessions on Printing
Technologies and Human Factors.

One of the highlights of the auspicious
gathering in Orlando was the Annual Lunch-
eon, at which the society presents its annual
award for the best paper delivered at the
preceding year's symposium (see p.16). The
winning paper—4.25-in. and 1.51-in. BW
and Full-Color LC Video Displays Addressed
by Poly-Si TFTs—prepared by a team of re-
searchers from Suwa Seikosha Co. Ltd.
(Nagano, Japan) was judged outstanding by
last year's attendees (see ID April, 1985,
p.13) from among 93 papers presented at
SID '84. In making the award to Shinji
Morosumi (representing the team), Awards
Chairman Peter D.T. Ngo cited the paper for
its significance and completeness of techni-
cal results, clarity of presentation: and quali-
ty of visual aids.

A highly informative and visually exciting
luncheon address on Graphics for the Enter-
tainment Industry concluded the session. In
his presentation, Bill Kovacs, Co-founder
and Vice President, Wavefront Technologies
(Santa Barbara, CA) provided slide and video
supplements that traced the progress made
over the past 10 years in the development
and use of computer graphics for movies, TV
and home computer screen.

Outstanding Contribution: Peter D.T. Ngo, Awards Chairman, presents the SID Best
Paper Award to Shinji Morozumi, accepting on behalf of his co-researchers from Suwa
Seikosha Co. Ltd., Suwa City, Nagano, Japan. The team presented the winning paper
“4.25-in. and 1.51-in. B/W and full-Color LC Video Displays Addressed by Poly-Si TFTs"
at last year's SID ‘84 Symposium, in San Francisco, CA.
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e Liquid Crystal Devices—Com-
menting on the papers delivered in the ses-
sion he chaired, Allan R. Kmetz, AT&T Bell
Laboratories (Murray Hill, NJ) cited a steady
decline in the number of active-substrate pa

pers presented—from a peak two years ago
to this year's presentations, the lowest since
1981—while the number of ordinary LCD
papers remained at a consistently high level

through this period, reaching a five-year
high at SID 85.

Three of the five papers presented rein-
force the fact that the diversity in electro-
optic effects and classes of liquid crystal
materials can yield new display concepts
having inherently better performance—
without resort to the considerably added
cost of an active substrate.

In their paper. 24 x 80 Character LCD
Panel Using the Super-twisted Birefringence
Effect, a team from Brown Boveri Research
Center (Baden/Dattwil, Switzerland) re-
ported on a new display that can be
retrofitted into present TN display modules,
offering a dramatic improvement in image
quality. The display described by T. J.
Scheffer and others used Berreman's
bistable LCD, rigorously optimizing cell pa-
rameters and polarizer angles for multi-
plexed operation. The SBE display has 270 x
540 lines in a double matrix design and a
multiplexed duty cycle of 1/135. Pixel size is
0.40 mm x 0.40 mm with 50 pm separation
lines resulting in an active viewing area of
121.5mmx243.0 mm. A 10x6 fontis used
for the alphanumeric characters.

o Polarizer

T
—-@ Transparent
electrode

" High-prelit
orientation
|, layer

® Reflector

The authors pointed out that the SBE
display is not suitable for applications that
require gray scale, full color capability. and
response time fast enough for moving pic-
tures. It is. however, ideally suited for appli-
cations where large-area displays of high
complexity, high contrast, wide viewing cone
and low power consumption are required,
such as for portable personal computers.

The paper presented by a team from
Seiko Instrument & Electronics (Chiba, Ja-
pan) describes a full-page display that oper-
ates with refreshed multiplexing at low
voltages in a 12-in. diagonal cell only 2
thick.

An Application of Chiral Smectic-C Liquid
Crystal to a Muitiplexed Large-Area Display.
by T. Harada and others, outlines the re-

Information Display

searchers’ attempts to overcome the prob-
lems that have restrained the widespread
use of those liquid crystals in large area
displays. Their paper describes the dot-
matrix display panel they fabricated, having
640 x 400 pixels in the area of 260 x 162
mmé and driven by 1/400 duty multi-
plexing.

A new kind of Liquid Crystal Display was
described by W.A. Crossland, Standard Com-
munications Laboratories (Essex, England)
in the paper An Electrically Addressed
Smectic Storage Device, co-authored with S.
Canter. ITT Courier (Tempe, AZ). The
display is based on dynamic scattering and
dielectric reorientation in smectic A liquid
crystals. These electro-optic effects are ca-
pable of achieving excellent viewing charac-
teristics, and any number of pixel rows can
be addressed with no degradation of the op-
tical performance.

This type of device is aimed at realizing a
first-generation of simple. electrically ad-
dressed liquid crystal storage displays that
avoid the limitations of fast scan multi-
plexing. The display described is believed by
the authors to be the first liquid crystal flat
panel display capable of competing directly
with standard monochrome CRT visual
displays in terms of screen size and resolu-
tion. It has major advantages over CRTs in
terms of image quality. flat panel format,
and on-screen memory capability.

e Liquid Crystal Technology—As
this session’s chairman, Paul R. Van Loan,
Hewlett-Packard (Corvallis, OR) pointed
out, "“One of the characteristics of a mature
technology is the steady evolutionary devel-
opment of improved performance, incre-
mental advances that open up new areas of
application or new materials.”

And, as three of the seven papers in thi
session proved, LCD has reached that level of
technological maturity.
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e Active Matrix and Thermally Ad-
dressed Displays—Chaired by Donald E.
Castleberry, General Electric (Schenectady,
NY), this session explored several of the
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leading approaches to overcoming the limi-
tations of the multiplexed twisted-nematic
liquid crystal display, including adding an ad-
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ditional switching means such as thin-film
transistors or thermal addressing.
According to Castleberry, “The thin-film
transistor (TFT) approaches can be differen-
tiated by the semiconductor material used

... each material system having its advan- ‘) L
tages and disadvantages. and consensus on os — £« 320 omivens
the preferred material has not yet been w0 —% ENEL]
established.” —- R
L ILLUMINATION i RS
DISPLAY DRIVER BOARD

One of the six papers presented at this
session, Full-Color TFT-LCD with Phase-
Change Guest-Host Mode, describes a large
polysilicon TFT display using a guest-host
liquid crystal to increase the brightness and
viewing angle.

A research team from Suwa Seikosha Co.
(Nagano-ken, Japan), under the direction of
Shinji Morozumi, developed the full-color
display in which the polarizer has been elimi-
nated, thus reducing the bright back-lighting
normally required for such displays.

According to the researchers, the 5.13 in.
diagonal TFT-LCD with PC-GH mode was
developed for applications exposed to trans-
missive room light. The display’s contrast ra-
tio is 1:3.8, depending on the herical pitch
and the amount of dye. The average trans-
mittance in “ON" state is about 25%. The
driving voltage for data line is + 8 volts; for
gate line, 24 volts.
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What may be the largest integrated circuit
ever attempted—a 5 in. x 8 in. active-area,
Cadmium-selenide TFT-driven liquid crystal
display was described by a team from
Panelvision Corp. (Pittsburgh, PA) headed
by F.C. Luo. Their paper, A 640 x 400 CdSe
TFT-LC Display Panel, discusses the system’s
addressing scheme, system design, and

display performance. The process uses five
photolithographic mask levels, utilizing only
conventional thin-film depositions and pho-
tolithography. The display is integrated into
a system with a user-friendly interface.
When connected to a personal computer
through the RGB video interface port, the
system replaces the CRT.

A prototype liquid crystal display, ad-
dressed thermally with a laser light pen, was
described by a team from Hitachi Ltd.
(Ibaraki, Japan) in the paper Thermally Ad-
dressed Liquid-Crystal Flat Display with
Laser Light Pen.

In their paper, Y. Nagae (and others), ex-
plained how a semi-conductor laser light pen
as well as the usual electrode heating meth-
od can be used to write directly on the
display panel. Information generated by ex-
ternal equipment or ROM is displayed by

using the heating pulses in a line-at-a-time
sequence.

The prototype model has a 180 x 125
mm? display area with four lines/mm reso-
lution. There are 720 vertical transparent
electrodes and 500 horizontal heating elec-
trodes, providing 360,000 pixels. All written
information can be read out electrically by
detecting the capacitance of each pixel—
with readout time for the full display panel
0.8 sec.




® Plasma and Vacuum Fluores-
cent Displays—Larry F. Weber, University
of lllinois (Urbana, IL) chaired this session in
which three papers on AC plasma displays
and two on VF displays explore some of the
challenges in solving such problems as eco-
nomical and practical matrix addressing of
these devices, ways of achieving higher
brightness and efficiencies, as well as tech-
niques for designing full-color flat panel
displays.

AC Refresh Plasma Display, presented by
0. Oida and others, NEC Corp. (Kawasaki,
Japan) describes how researchers solved the
problem of increased power consumption
that results from increased number of scan
electrodes associated with large capacity
plasma displays.

The NEC team developed a driving circuit
based on the phase selection technique and
constructed an ac refresh (from memory)
plasma display having 640 x 400, 640 x
200, 720 x 350, and 512 x 256 pixels—
comparable to CRTs—that makes full
graphics display possible on a flat thin
screen.

Futaba Corp. (Tokyo, Japan) researchers
led by T.L. Pykosz, presented a paper enti-
tled Color Graphics Front Luminous VFD,
which describes a color graphic VFD that
uses front luminous Vacuum Fluorescent
technology. This graphic VFD is capable of
displaying patterns in full color, from RGB
colors that are coated separately on the an-
ode as stripes.

Filament lead
1 Exhaust tube
1 Anode lead
‘ Filament
Grid
Back plate

|

The FLVFD presents the image, which can
be observed through the phosphor, trans-
missive anode and supporting substrate.
This structure eliminates the visual disturb-
ances by the internal electrodes, thus al-
lowing a finer pitch. The display is driven by
a single matrix system.

Best
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® Electroluminescent Displays—
This technical session. chaired by Aron
Vecht, Phosphor Products Co. (London,
England) offered six papers covering devel-
opments in large ACEL TF devices and color
ELTF displays; assessments of the problems

involved in attempting to obtain stable lumi-
nescence under high-field conditions: and
the challenges researchers face in their at-
tempt to improve drive circuitry for EL
panels.

A new electrode architecture for EL pan-
els was presented by Planar Systems Inc.
(Beaverton, OR) team, led by R.T. Flegal.
Their paper, A Large-Area Electro-
luminescent Display presents the design con-
siderations for a system that reduces the
power consumption for a large EL panel by a
factor of two, compared to presently avail-
able systems.

In addition, this electrode architecture
provides the circuit designer with a factor of
eight increase in the time available to charge
a column electrode. This additional time is
then available to implement further power
reduction schemes, such as resonant drive.

Using a 7 x 9 pixel array for character for-
mation in an 8 x 12 cell, this EL panel can
display 33 rows by 80 characters: an
alternative 5 x 7 format in a 6 x 10 cell per-
mits 40 rows of 106 characters to be
displayed.

A paper by researchers at Tottori Univer-
sity (Tottori, Japan) demonstrated the po-
tential for using alkaline-earth sulfides in
multi-color thin film EL devices. Presented
by S. Tanaka, the paper Multi-Color Electro-

luminescence in Alkaline-Earth-Sulfide Thin-
Film Devices describes how EL devices made
from alkaline-earth sulfides doped with
rare-earth show luminances of 100, 650
and 350 cd/m? for red, green and blue re-
spectively, with the observed luminous effi-
cacy strongly dependent upon the film
deposition temperature. These initial results
are quite encouraging for this early stage of
the investigations.

The ability to achieve high contrast in
large-area displays (9-in. diagonal) is de-
scribed in a paper by researchers at
Matsushita Electric Industrial Co. (Osaka, Ja-
pan). AC Thin Fllm EL Display with PrMnO5
Black Dielectric Material, authored by
Atsushi Abe and others, explains construc-
tion of the TFEL panel consisting of a stable
black dielectric material backing layer in con-
tact with the ZnS:Mn phosphor film that re-
duces the saturation brightness by a factor
of 2. High contrast ratios of 100:1 in 1000
1x ambient attained with the device hold
good promise for potential application on
both character and graphic displays for in-
formation terminals.
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® CRT Displays—Although papers on
flat-panel display technology easily out-
numbered those on CRT technology (by
4:1), nevertheless there were several papers
showing ~ ... extensive innovation in the
overall structure of the CRT to achieve full-
color flat display, sophisticated numerical
analysis of deflection yokes and fields to
minimize display errors, and electron gun
development to improve the quality and
lower the cost of color CRT display sys-
tems,” according to session chairman
William A. Hamilton, Raytheon Co.
(Sudbury. MA).

Of the seven papers presented in this ses-
sion two covered approaches that yield a flat
color CRT.

One paper -reported on the progress
achieved on a flat channel multiplier CRT
that has a 12-in. diagonal and is only 3 in.
thick. In their paper, Progress of the Flat
Channel Multiplier CRT, D. Washington and
others, Philips Research Laboratories
(Redhill, England), the researchers compare
their first results using a flat (folded beam)
deflection system with recent development
of the larger display. The first flat sealed-off
monochrome tubes have been made, and the
feasibility of achieving full-color has been
demonstrated using smaller area demounta-
ble displays.

The other paper describes a 10-in. diago-
nal CRT less than 2.6 in. thick that uses a
new drive/deflection system that produces a
full color TV image comparable to conven-
tional color picture types. Presented by
Masanori Watanabe and others, Matsushita
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Electric Industrial Co. (Osaka, Japan), the
paper, A Color Flat-Panel Display Using Ma-
trix Drive and Deflection System, details the
basic structure of the panel display, which
has a drive consisting of 15 directly-heated
filament cathodes and 200 strip modulating
electrodes with vertical and horizontal de-
flectors aligned corresponding to the cath-
odes and electrodes respectively. The panel's
screen consists of 3000 picture cells and
achieves 400 x 480 pixel presentations.

High-Resolution Electron Gun Designed
for a New Generation of Color Data Display
Tubes, presented by Hsing-Yao Chen, RCA
Video Component and Display Division (Lan-
caster, PA) described the design of a new
electron gun that uses the lower aberration
main lens of the COTY system, an improved
beam forming region, and a focus refraction
lens. According to the author, these new fea-
tures result in a gun that provides better

corner resolution, improved convergence
performance, and minimized convergence/
focus interaction. These improvements re-
sult from:

A closer beam-to-beam spacing that al-
lows a better in-line gun/yoke convergence
performance

A refraction lens design that reduces
the convergence shift due to focus voltage
change

A zero free-fall design that reduces the
thermal convergence drift.

® Display Systems—Other papers of
note on CRT technology were presented in
this session chaired by Paul T. Breen, The
MITRE Corp. (Bedford, MA). Among these
was one on a high definition color CRT moni-
tor developed for military applications, one
on a very high definition color display for TV,
and one on a CRT display system that pro-
vides a three-dimensional image.

New Precision Color CRT Monitor for Mil-
itary Applications, by Seymour Berkoff and
Anthony N. Delorenzo, Hazeltine Corp.
(Greenlawn, NY) describes a recently devel-
oped fully militarized color display monitor
using a shadow mask cathode ray tube that
provides color display equalling or sur-
passing that of the monochrome original.
The 19-in. monitor produces a visual resolu-
tion of 1280 x 1024 at 50% modulation
depth, and provides seven colors to meet
military requirements for color-coding
display data.

A Flicker-Free 2448 x 2048 Dots Color
CRT Display, presented by Kunio Ando and
others, Hitachi Ltd (Yokohama, Japan), de-
scribes the development of a super high res-




olution full color 19-in. CRT display to meet
growing CAD/CAE workstation demands.
According to the authors, the flicker-free de-
vice is capable of displaying more than 4 mil-
lion dots at non-interlaced scanning mode.
Brightness is about 70 cd/me.

And A Field-Sequential Discrete Depth-
Plane Three-Dimensional Display, presented
by Thomas S. Buzak, Tektronix, Inc.
(Beaverton, OR), describes a new approach
toward solving problems associated with
earlier 3-D displays. This prototype display
produces a real 3-D image with full vertical,
horizontal, and headmotion parallax; and it
is also capable of doing full color while re-
maining relatively compact.

Electrically

The system uses a series of electrically
switchable mirrors, stacked one in front of
the other. Each mirror consists of at least
two LC cells. Together, they act as an elec-
trically switchable mirror for circularly po-
larized light. Each mirror can be switched
into one of the two states—reflecting or
transmitting. Switching from one plane to
another can be accomplished in 0.2
milliseconds.

When an image from a CRT is reflected
from the stack of mirrors, the apparent dis-
tance of the image from the observer is a
function of the position of the nearest re-
flecting mirror.

Other display papers of interest included:
® Projection Display Systerns—Session
chairman, Stephen R. Black, Evans &
Sutherland Computer Corp. (Salt Lake City,
uT).

—A Portable Projection CRT Terminal

—A Compact High-Resolution Image
Projector and Printer Using a Laser-
Addressed Liquid-Crystal Light
Valve.

—A 54-in. (5:3) High-Contrast and
Brightness Rear-Projection Display
for High-Definition TV

® large Screen Components and
Materials—Session chairman, John J.
Stapleton, Visionary Technology Inc. (East
Brunswick, NJ).

—A Continuous Very Large-Area

Liquid Crystal Color Display

Best
Sensitivity

The first paper, presented by R.L
Feigenblatt and I.F. Chang, IBM (Yorktown
Heights, NY), described the construction of a
transportable CRT display using off-the-
shelf projection technology. The prototype
uses a commercial Kinescope with electron
optics, and a custom-designed commercial
50-mm lens. By allowing distortion, which
can be compensated by predistorting the
electronic raster, high resolution is available
(even in the field corners) and a lens resolu-
tion of 1000 diagonal lines is achieved. By
folding the optical path with two beam-
turning mirrors, the researchers obtained a
projected, flat 12-in. active diagonal display
in a compact carrying case that folds down
to only 5 x 15 x 20 inches.

In the second paper, K. Kubota and oth-
ers, NEC Corp. (Kawasaki, Japan), describe a
compact high resolution combination
projector/printer that uses a semiconductor
laser-addressed liquid crystal light valve.
This system not only can display 2000 x
2000 pixels, 8 ft. x 8 ft. screen image, but
also can print an A-4 size image simultane-
ously. The system has a personal computer
interface. Hard copies of the projected im-
age are obtained by indicating the number of
copies desired and then activating the start-
er button.

The third paper, by Kunio Ando and oth-
ers, Hitachi Ltd. (Tokyo, Japan), describes a

Mahwah, NJ 07430
201-327-1123

54-in. rear projection display for High Defi-
nition TV that uses a newly developed 9-in.
electromagnetic focusing type high resolu-
tion projection tube. The phosphor screen is
spherical and convex toward an electron
gun, thus eliminating field curvature caused
by the projection lens. Peak brightness of
the device is about 340 cd/m?. Resolution is
1000 lines horizontally and 750 vertically.
According to the authors, extremely high-
contrast images are displayed even in
brightly-lit rooms.

The final paper in this review, by Hideki
Matsukawa and others, Matsushita Elec-
tronic Components Co. and Asao Takada,
Matsushita Communication Industrial Co.
(Kanagawa, Japan) describes the develop-
ment of a large color video display system
comprised of liquid crystal panel units
(201.5 mm high, 268.5 mm wide and 83.0
mm thick), which are stacked in multiple
blocks within a display structure. having
three-wavelength type fluorescent tubes for
rear lighting of the display. Specially de-
signed light guides are used to eliminate the
grid pattern resulting from the assemblage
of multiple panels, thus creating a continu-
0us screen image.

N.B. The Digest of Technical Papers—1985 SID
International Symposium, May 1985, is available
from SID HQ, 8055 W. Manchester, #615, Playa
del Rey, CA 90293. $40.00 for members; $50.00
for non-members.
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Our new CRTs
arequitea handful.

Introducing Litton’s 1” tube.

Now let's see. What could you use
a miniature CRT for?

How about a helmet-mounted display.

A compact film recorder.

A hybrid typesetter.

Or a compact display inside a
crowded tank.

Litton's L-4272 cathode ray tube is
the newest sub-miniature on the market.

And one of the best.

It's made by the leader of high
resolution, high precision CRT’s. Litton's
reliable CRT products have been used
in everything from advanced reconnais-
sance systems to sophisticated photo-
composition machines.

The L4272 is ruggedized, so it'll
survive inside a tank, an aircraft or any

26 Information Display

vehicle using forward-looking infrared

systems.
And it's a high performer. Spot size

is 00008 inch. Brightness is 100 foot-

lamberts with standard 525 line TV

raster at 30 Hz filling the useful screen.
You can buy it as a stand-alone item

or with a small coil and magnetic shield.
To get the small picture, contact

Litton Electron Devices Division,

1215 S. 52nd Street, Tempe, AZ

85283. Phone (602) 968-447/1.

TWX: 910-950-0149. e

Litton Electron Devices
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Rank Electronic Tubes Ltd.
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Sidcup, Kent, DA14, 6 LZ England
01/302-0271

Raytheon Co.

Industrial Components Operation
465 Center St.

Quincy, MA 02169
617/899-8400

RCA Laboratories

Cathode Ray Tubes

Thomas Electronics cathode ray tubes ...
designed for Military, Commercial and Industrial applications ...

David Sarnoff Research Center. from the most sophisticated avionics and photo-recording to the
Princeton, NJ 08540 general computer terminal and medical display applications.
609/734-2000 Four production facilities to serve you best in

SAl Technology Co. Wayne, New Jersey — Los Angeles, California — and Clyde, New York.

4060 Sorrento Valley Blvd. Send for our new full color catalog,

San Diego, CA 92121 : A :
619/452-9150 or contact us with your specific requirements,

THOMAS ELECTRONICS

CS. 2035
Nashua, NH 03061 100 Riverview Drive, Wayne, NJ 07470 / 201-696-5200
603/885-3522 TWX: 710-988-5836 / Cable: TOMTRONICS

Singer-Librascope

Aerospace & Marine Systems Group
833 Sonora Ave.

Glendale, CA 91201
818/245-8711

Sony Corp.

7-35 Kitashinagawa 6-chome
Shinagawa-ku Tokyo, 141 Japan
03/493-3406

Stanford Resources, Inc.
P.O. Box 20324

San Jose, CA 95160
408/448-4440

Sun-Flex Co., Inc.
20 Pimentel Court
Novato, CA 94947
415/883-1221

Syntronic Instruments, Inc.
100 Industrial Rd.

Addison, IL 60101
312/543-6444

Tektronix, Inc.

Information Display Products
P.O. Box 500

Beaverton, OR 97007
503/644-0161

Telmos, Inc.

740 Kifer Rd.
Sunnyvale, CA 94086
408/732-4882

Texas Instruments, Inc.
P.0. Box 225936, MS105
Dallas, TX 75265
214/238-4533

Thomas Electronics, Inc.
100 Riverview Dr.

Wayne, NJ 07470
201/696-5200

Thomson-CSF Components
Dumeont Div,

550 Mount Pleasant Ave.
Dover, NJ 07801
201/328-1400







WHEN THERE CAN”T BE
A MARGIN FOR ERROR

...rely on the EMI experts you always wanted on your staff.

Where performance must meet design. results can’t
be “*almost as good.”” With over 25 years experience
in the development and manufacture of EMI Shield-
ing products, TECKNIT engineering understands

your requirements and provides*center line” quality.
TECKNIT patented TECKSHIELD-F" high perform-

ance EMI shielding flat glass or acrylic windows
were developed for TEMPEST Visual Display
Unit (VDU) applications. Ruggedly constructed.
TECKSHIELD-F" Windows provide protection
against moisture intrusion or entrapment with
fully laminated design feature.
Various design options

: 129 DERMODY ST.. CRANFORD, N
WEST COAST: 320 N. NOPA|

07016 (201) 272-5500 TWX (710) 996+
. SANTA BARBARA, CA, 93103 (805

for contrast enhancement including anti-reflection

coatings permit flexibility in matching optical and
shielding requirements to specific designs.

Write for your copy of the new TECKNIT Design
Guidelines for EMI Shielding Windows.

ECKNIT .o

129 Dcrmudm) - Erauford NJ,'

-5611 TWX (910) 334-1186, FAX (su X







