














BRIGHTNESS (fL)

Figure 11 shows the brightness versus voltage
characteristics for a green ELdisplay (ZnS:TbF4) with a
dark layer and a single dielectric. This results in a
display operating at lower voltages than that reported by
other workers. Increasing the frequency results in
increasing brightness. The decay time of rare earth
doped ZnS is usually shorter than that of Mn, resulting
therefore in less efficient devices. Typical efficienciesin
ZnS:TbF,, ac EL thin film devices are 0.05 t0 .03 Tm/W.

When Mn is used as a dopant the shape of the B-V
characteristic is found to depend on the Mn concentra-
tions. Above 1 wt % hysteresis (memory) has been
observed. This phenomenon has been attributed by
Yoshida, etal.?! to polarized charges released from deep
trap levels situated at 0.8 ev below the conduction band
of ZnS. The release of charge from the trap level and
subsequent recombination is responsible for the
observed memory. Marello, et al.,2' however, related
this effect to a filamentary conduction process leading
to bulk differential negative resistance, hence hysteresis.

The high discrimination ratio {~104 for 3:1 voltage)
permits the operation of high density uniformly bright
dot matrix displays.2%23

4. Dc EL Thin Films: An attractive goal in the field of
large area EL displays is a panel that can be driven at low
dc voltages compatible with the existing IC circuits. Low
voltage dc EL has been observed by many workers in
Zns:Mn, Cu thin films. 24 25 The reported lifetime, how-
ever, did not exceed a few hours. Recently, Abdalla and
Thomas 2627 reported that stable low voltage dc EL can
be achieved in co-evaporated ZnS:Mn,Cu films. A sum-
mary of the method and some of the recent results will
be described in the following section.

4.1 Fabrication Technique: Elemental Zn, S, Mn and
Cuare each independently co-evaporated from BN cells

{

4

N
I

I | 1 [ 1 |" |l o
2 4 6 8 10 12 14 16
vVv)

Figure 12. Brightness versus voltage characteristic of dc EL thin
film made at C.N.E.T. in France.
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Figure 11. Brightness versus voltage at various frequencies for a
green ZnS:TbF, ac EL thin film device made at GTE Laboratories,
Waltham, MA.

onto a heated ITO-covered glass substrate. The substrate
temperature during film deposition is kept at 450°C.
High sulfur overpressure is always maintained for the
following reasons:

e Maximize film stoichiometry.
e Ensure that Cuisintroduced into the film as P-Cu,S.

Metallic Cu has the drastic effect of making the device
extremely inefficient and with short life.

The thickness of the deposited layer is not critical
(6-20 um). The deposited layers are usually annealed
for one hour at the deposition temperature. This is found
to enhance the crystallinity of the deposited layer and
improve the luminescence properties of the device.
After cooling down to room temperature, a metal
electrode is deposited on top of the layer to form the rear
electrode. Finally, the device is encapsulated similar to
that previously described for dc EL powder devices. The
typically structure of the device is shown in Figure 5.
This structure is similar to that of dc EL powder devices.

4.2. Performance: These devices resemble in many
aspects powder dc EL displays, especially with regard to
the required forming process and the localization of EL
in a narrow region close to the positive electrode.
Toward the end of the forming process, the device emits
appreciable light (~ 5850 A °) at low voltages. Figure 12
is a plot of the brightness versus voltage, where the
steepness of the characteristic becomes noticeable at
higher voltages, and a discrimination ratio of more than
104 is typical. :

The visual efficiency is typically between 0.1 and 0.2
1m/W. By careful optimization of the dopant concen-
trations, an increase in the efficiency is expected,
however, the P-Cu,S/ZnS interface might be a limiting
factor. L

The life of these devices is found to be greatly
extended if they are driven with low duty factor pulses.
Figure 13 shows the variation of brightness with time of
operation.

X-Y dot matrix displays with good brightness uni-
formity and no cross-talk have been achieved?® by
deposition through metal masks. Figure 14 is a photo-
graph of such a display where certain EL elements have
been lit.

High Cu,S content gives the device a dark appearance
which is found to enhance the contrast; i.e. at a
brightness of 10 fL and ambient illumination of 2300
foot candles, the measured contrast ratio is 3:1.

Conclusion

The preceding sections have shown that there is a
wide range of available techniques to produce large
area EL displays, and that certain technologies are
viable for practical display applications. The areas
recommended for further development efforts include
work on efficiency and reliability and innovation in
multicolor displays.
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Figure 13. Maintenance characteristics of a ZnS: Mn,Cu dc EL thin film device drivenby 5 s 45 V pulses at a repetition rate of 1 kHz.
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oforesist, RV.A., Polyim

R Coatings, HMDS, Epo

+3% Uniformity on flat surfaces @ 0.1 to 25 Microns dry coating thickness
Minimal edge effect ® High throughput — 2 to 20 sq.ft./min.

Coat/Dry systems start at $12,000.

If the possibilities sound interesting contact:

Bob Mesick ® Gyrex Corporation
(805) 965-5282 @ Ext. 319 @ TWX 910-334-1175

GYREX
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CHAPTER NEWS (continued from page 24)

MINNESOTA/ST. PAUL CHAPTER on September 18
enjoyed a discussion of “Show & Tell on Countal Vision
I" by John C. Schultz of 3M. He described how this real
time, full colorimage processing system with interactive
color control and masking has many potential applica-
tions in medical, commercial and military imaging.

SAN DIEGO CHAPTER, with Chairman Dwain Keller
presiding, saw and heard a presentation on data displays
by Gene Ornstead and Ed Van Dusen of Conrac Corpor-
ation, Covina, CA. This well-attended meeting was
interesting indeed, reports George Unangst, Chapter
Vice-Chairman. The speaker also described a recent
Conrac publication.

""Raster Graphics Handbook''. The book gives a very
good overview of graphics systems and includes details
of generally-used display techniques. Clear diagrams of
everything from the inside "how"’ of the Tektronix DVST
to the various CRT configurations for color displays are
included, as is a section on SIGGRAPH software
standards.

DELAWARE VALLEY CHAPTER on October 15 enjoyed
a discussion of the scanning electron microscope (SEM)
by Steve Bujoilts of SPS, with Robert Martin of that firm
as host and tour guide.

The basic operating principles of the SEM and electron

microprobe were discussed, followed by a demonstration
of the units’ capabilities. The presentation specifically

focused on the use of the SEM and electron microprobe
in failure analysis.

A tour of SPS’ mechanical testing facilities was also
provided.

MID-ATLANTIC CHAPTER on October 6 in the Burroughs
Building auditorium enjoyed an exceptional program
attended by a large number of SID members and non-
members. The topic was a technical report and dis-
cussion of display research presented at the European
Display ‘81 Conference-Munich, Germany, and attended
by the SID members who spoke at this meeting, as
reported by Ames Giordano, Chapter Secretary.

" The following five speakers discussed Eurodisplay
'81:

Frank Asterino; Dr. Ifay Chang; Dr. Allen R. Kmetz;
Jim Ogle; and Dr. John van Raalte.

NEW ENGLAND CHAPTER on June 19 found SID
Chapter Chairman Thomas B. Cheek, Vice President of
Engineering, Advent Coreporation to be a most en-
lightening speaker on “Trendsin Consumer Television.”
He described how television has been considered a
mature industry with only minor technical changes
occurring from year to year. Not so any longer. The old
concepts of broadcast stations and TV receivers has
been joined by cable TV, satellite transmissions, video
cassette recorders, videodisc players, large screen TVs,
stereo sound, and teletext services. This talk provided
an overview of these new developments and offered an
insight into how they will affect the entertainment
industry.

FIBER OPTIC FACE

BACK PORTED

MONOSCOPES

HIGH RESOLUTION

CUSTOM GEOMETRIES
PHOSPHOR SCREENS
ELECTRON OPTICS.

M. SADOWSKY

CRT SYSTEMS

FLYING SPOT SCANNERS,
MONITORS, INTELLIGENT
TERMINALS

DESIGN — DEVELOPMENT -
PRODUCTION — TUBES AND
SYSTEMS.

CATHODE RAY TUBES

WE OFFER YOU TECHNICAL ABILITY FOR
ANY SPECIAL CRT AND DISPLAY SYSTEM

S. CARLISLE

SPECIAL PURPOSE
TECHNOLOGY CORP.

15818 ARMINTA STREET, VAN NUYS, CALIFORNIA 91406
TELEPHONE: (213) 989-4610
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“Our Fourth Decade of Leadership in High Voltage Technology”

J2C6LUMAN

High Voltage Electronics Corporation

SID CALENDAR
DECEMBER 1981 to JULY 1982

1981
December 1 Honors and Awards Nominations Deadline (Submit to I. Reingold, ERADCOM,
DELET-B, Fort Monmouth, New Jersey 07703)
7 Abstract Deadline for SID 1982 International Symposium (Submit to Leonard Klein,
Palisades Institute, 201 Varick St. New York, NY. 10014)
15 Nominations for National Officers and Regional Directors Due. (Submit to
" B. J. Lechner, Nominations Committee Chairman)
o : \ e 15 Bylaws Recommendations Due
Himan Model 7516
Seelinyin Built in 1947 \\\ i Speliman 1982
This vacuum tube pioneer and N _Model m@c 16PX
s o sy oveon Jade 50 ’ This it of h at ol utut AT i I I | minr b A
projection S)'ysltemSv : power supgl;yse%iloys highly reliapble soi:i)d 20 Quarterly Chapter Rebates Mailed
state companents and provides all of the
necessary outputs for CRT operation. 20-21 | SID 1982 International Symposium Program Committee Meeting, Town & Country
Hotel, San Diego
22 National Board Meeting, Town & Country Hotel, San Diego, CA
15 National Ballot Mai
® Military and airborne (F:cg_ralm%st ?ls Ionghas there has been =~ Model DLR-15 February ational Ballot Matled
displays. s, Spellman has been providing low cost CRT 4 : ; ;
< P Yt - g““’,‘?r sureplles for_their operation. erniliogl por March 5 Post-Deadline Papers for SID 1982 International Symposium
ro, ellman m ipi . , :
Jection CHT's e Tigld ¢f Bl oo s oot oy 2apely April 1 | Proceedings, Volume 23, No. 1, 1982, Mailed
@ CRT terminals well over 30 years. Model RV 16P8/F 12 National Ballot Return Deadline
. ; . : : Dual output
@ Phototypesetting Starting with the pioneering efforts of militarized CRT 20 Quarterly Chapter Rebates Mailed
the '40’s when high frequency con-
® Depressed cathode verter techniques were first employed ~ SUPPly. M 9 E tive C : Meeti
systems and continuing through to today with ay xecutive Committee Meeting
. our highly efficient, compact and reli- Model CRT 30 & 40 . ) ’
@ Dynam.'c focus able solid state power Supp]ieS, For ’ab! 10 Na“onal Board Meet' ng, San DfegO. CA
® CRT testing and Spellman has been lighting CRT s. development or )
. g ) industrial use. 10-14 | SID 1982 International Symposium, Town and Country Hotel, San Diego, CA.
quality control Let Spellman light your CRTs...... AMC
Multiple output July 1 Proceedings, Volume 23, No. 2, 1982, Mailed
Send for our catalog listing over 2500 standard products. CRT modules 20 Quarterly Chapter Rebates Mailed
This is only a small sampling of some typical CRT power supplies.

7 Fairchild Avenue, Plainview, N. Y. 11803 e (516) 349-8686 e TWX: 510-221-2155
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GREETINGS TO NEW SID MEMBERS!
Each month you'll find a roster of new SID Members, listed by Chapters with the Chapters in alphabetical order. If your
name — or a friend’s — should have been listed and was inadvertently omitted, please let June Friend or your Editor
know immediately. We’'ll make amends in the next issue. See the front cover for your choice of addresses to which to

send vital data.

BAY AREA CHAPTER

Labadie, Brian M-BA
1644 Marian Dr.
Sunnyvale, CA 94087
(408) 737-8873
District Sales Mgr.
Versatec
*1333 Lawrence Expressway
Suite 414,
Santa Clara, CA 95051
(408) 985-5810

DELAWARE VALLEY CHAPTER

Loewenstern, Kenneth M-DV
Assistant Director of Engineering
Ametek-U.S. Gauge Division
*Clymen Ave.

Sellersville, PA 18960

(213) 257-6531 500

EUROPEAN CHAPTER

Lee, Michael M-EUR

8 Lucas Road

High Wycombe, Bucks U.K.

0496-20348

Research Fellow

Imperial College,

Department of Electrical Engineering
*Exhibition Road

London, SW72AZ U.K.

(01) 589-5111 Ext. 1495

JAPAN CHAPTER

Hara, Hajime M-JP
9-33 Sagata, Hatsukaichi

Hiroshima, Japan 738

(0829) 32-7744

Assistant Professor

Hiroshima Institute of Technology
*Miyake Itsukaichi

Hiroshima, Japan 738

(0829) 21-3121 315

LOS ANGELES CHAPTER

Chiou, Wun C. M-LA
*22131 Devonshire St.

Chatsworth, CA 91311

Research Scientist

Teledyne Systems Co.

19601 Nordhoff St.

MS-46

Northridge, CA 91324

(213) 886-2211 Ext. 2004

Harabin, Randy J. M-LA
*P.0. Box 5561

Santa Monica, CA 90405

(213) 823-8706

Sheets, Yvonne K. M-LA
4230 Theresa
Long Beach, CA 90814
President
Space Research, Inc.
*440 Redondo Ave., Suite 102
Long Beach, CA 90814
(213) 439-5656
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Struckhoff, Kent F. M-LA
1169 Eddington St.

Upland, CA 91786

(714) 985-6030

Regional Manager

Ball Electronic Display Div.
*1107 West Ninth St.

Upland, CA 91786

(714) 985-7110

Tanous, Michael A. M—LA

7118 Wintery Loop

Colorado Springs, CO 80919
(303) 599-0299

Division Manager

Science Applications Inc.
*2860 So. Circle Dr, Suite 2224
Colorado Springs, CO 80906
(303) 576-0786

MID-ATLANTIC CHAPTER
Blascovich, Leonard A. M-SU-MA
*100-30 Elgar Place, Apt. 30H

Bronx, NY 10475

(212) 379-8695

Product Manager

Conrac Corporation

32 Fairfield Place

W. Caldwell NJ 07006

(201) 5675-8000 Ext. 305

Heffron, Gordon W. Jr. M-MA
Tulip Tree Lane
Rumson, NJ 07760
Head, Visual Com. Dept.
Bell Telephone Labs 1F-632
*Crawfords Corners Road
Holmdel, NJ 07733
(201) 949-6700

MIDWEST CHAPTER

Kawamoto, Itsushi M-MWwW
19551 Dartmouth Place

Northville, Ml 48167

(313) 349-2975

Manager, Engineering

Nippondenso, Co. LTD.
*21840 West 9 Mile

Southfield, M| 48075

(313) 352-4440

Podowski, Robert R. M-Mw
931 Banbury Rd.

Mundelein, IL 60060

Senior Electronics Engineer

Cheshire/A Zerox Company
*404 Washington Blvd.

Mundelein, IL 60060

(312) 949-2013

Pollari Helen L. M-MwW
MIT P.O. Box 186
Cambridge, MA 02139
(617) 367-6685
Associate
Index Systems
*5 Cambridge, MA 02142
(617)492-1500 370

Rheinfrank, John J. 1l M-MW
522 W, Orange Rd.

Delaware, OH 43015

(614) 548-4274

Consulting

Richardson Smith Inc.
*Box 360

Worthington, OH 43085

(614) 885-3453

Vance, Richard D. M-SU-MW
P.0. Box 69

Rochester, IN 46975

President

Ad-Vance Magnetics
*625 Monroe St.

Rochester, IN 46975

(219) 223-31568

VanHuis, Terry A. M-MW
Manager

OEM Mkt. Development

Motorola Inc. Display Systems
*1299 E. Algonquin

Schaumburg, IL 60196

(312)576-7625

NEW ENGLAND CHAPTER

Hild, John D. M-NE
77 Magazine St.

Cambridge, MA 02139

(617) 275-8300

Principal Engineer

Atex, Inc.
*15 Wiggins Ave.

Bedford, MA 01730

(617) 275-8300

Nisen, William G. M-NE
54 Keenan Street

Watertown, MA 02172

(617)926-1816

Director, Research & Development
Computer Pictures Corp.
*20 Broad St.

Boston, MA 02107

(617) 720-1700 37

Otto, Jeffrey B. M-NE
Mason Road Box 153
Brooklyn, CT 06234
(203) 774-4992
Manager
Rogers Corporation
*Rogers, CT 06263
(203) 774-9605 Ext. 386

SAN DIEGO CHAPTER

Ben-Zur, Raanan M-SD
Western Digital Corp.

2445 Mc Cabe Way

Irvine, CA 92714

(714)970-5034

WASHINGTON D.C. CHAPTER

Coddington, Michael W. M-wDC
President

Elector Comp Sales

P.0. Box 241

Roswell GA 30077

(404) 992-2344

Selgas, Alfred M. M-WDC
3701 So. Geo. Mason Dr. Apt. 215-N
Falls Church, VA 22041

(703) 931-5477

Acquisition & Policy Manager

Displays, Peripherals, & Interfaces
*Chief of Naval Material, MATOBY

Dept. of the Navy

Washington, DC 20360

(202) 692-3966
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Liquid crystals

could be the answer
to your next
display problem!

If liquid crystal technology can be
used in a display you are
designing, planning, or even
thinking about. ..
call EM Chemicals.

QOur expert technical team may
already have developed a
dichroic dye or twisted nematic
crystal to fit your design needs.
If you need rapid low-
temperature switching response
down to —20°C, or stability at
temperatures as high as 100°C, or
if you want high levels of
multiplexibility for complex alpha
numeric displays, wide angle
viewing, dot matrix, etc., we can
help you.

Call today for technical information on
LCs, as well as a full range of materials for
conductive coatings, ELD s, sputtering and
= evaporation.

- EM CHEMICALS

~ Forcomplete details call (914) 592-4660
- or write: Liquid Crystals Group, EM Chemicals,
- 5 Skyline Drive, Hawthome, New York 10532

An Industries Company
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The VR Series monochrome displays from
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' ® = raster scan CRTs. These full page monitors can :
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MITSUBISHI Ultra-High Resolution CRT's
make the difference.

gun system and ultra-fine pitched shadow
mask to make reading the fine print simple

And these examples of actual display appli-

cations, like CAD-CAM, DATA DISPLAY, or
IMAGE PROCESSING, are why MITSUBISHI
CRT's are America's number one choice
when high resolution color graphics vs.
medium-range performance, reliability, and
cost-effective "'display design options,” are
needed to give displays the right image.

Color is Coming!
For high performance CRT displays

Yes. Right here in America we
are working hard on developing
deflection yokes for industrial/
commercial and military color
CRT display applications where
quality and performance are
more important than mass
production.

With a unique blend of
teamwork between display
designer, CRT designer and
our experienced deflection
yoke engineers we are meeting
the challenge of high
brightness, high resolution,
high speed and pure, accurate,
full color. Typical areas of Call Dave Brown at

& 312-543-6444 for more
information.

development are high speed
graphic terminals, flight
simulators and cockpit displays.

The personality of the MITSUBISHI.ST
and AT Series CRT starts inside; with
up to 6000 characters, flicker-free
performance phosphors, self-conver-
gence, and internal shielding to pro-
tect against exterior magnetic fields
and make servicing easier. And,
setting themselves apart from the
crowd, MITSUBISHI CRT's
possess the precision electron

Syntronic is ready to team up
with your display engineers to
develop a high performance
color yoke for your application.

Color displays are many times
more complex than
monochromatic displays

because of the critical interface
between CRT, yoke and

circuitry. And quality displays

are too demanding for
conventional color TV type yokes.

For several years Syntronic
Instruments, Inc. has been
working with major international
manufacturers of full-color
shadow mask tubes to develop
high performance color yokes.

and accurate. 63 models from 3" to 25/ in
color'or monochrome, including the whitest
in alphanumeric character clarity and 64
distinct color discriminations.

MITSUBISHI's CRT line includes a few sur-
prises too. Like flying spot scanners, fiber
optic recording CRT'’s, high precision radar

displays, and beam penetration models.

Take a good look at your character.
Then call or write your nearest
MITSUBISHI Display Products Group.
You'll receive all the specifications,
special applications assistance,
or a demonstration.

If the image you develop means
a better understanding, the picture
is clear. A MITSUBISHI CRT builds
character quality.

MITSUBISHI 3
ELECTRONICS E

O’Unttonlc Precision yokes for exacting displays . T T—— PR

RONICS AMERICA, INC. 2200 W. Artesia Blvd,, Com
Eastern U.S. (201) 7631600
_ e

1

MISUBIS

P

Syntronic Instruments, Inc. - DISPLAY PRODUCTS GROU

100 Industrial Road, Addison, IL 60101
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312-543-6444

|

T i




BLOG 38 - SELECT ACCESS MODE
DESCRIP LOCK  UNLOCK
E g

TINUE ZONE MEHU
gg?HPN 70 INTRUSIC

F= 7 Vyepoint:

This VuePoint™ touch input terminal made by General Digital
Corporation, East Hartford, CT, and speedy man-machine inter-
action by all computer users —the trained as well as the untrained.
Only 2% ins. thick, VuePoint's low profile, 12 line by 40 character
flat panel display, providesan alternative to conventional CRTsfor
process control, executive information retrieval, and any envelope-
critial system application.

The microprocessor-based controller provides for up to 51
display ‘““pages’’ of information. A response is sent to the host
computer to select an operator-initiated action or provide a new
display menu, by finger contact to any one of 240 discrete touch
sensitive locations of the display screen. Communication is by
selectable 300 to 19,200 baud via standard RS232 interface.
Options shown include a 40 character per line hard copy printer
and a 128 character ASCII| keyboard.

Custom HVPS?
Check Keltron.

No need to compromise because

® High Voltage Power You find a catalog item that's
Supplies to your “close.” Nor any need to build your

tin- own. Keltron builds it your way,

Sook nrices and bills it like a catalog unit,
We've been doing it that way

B Highest reliability—  since 1963 with our own field-

lightest regulation proven designs, and with the
B Consistent delivery finest balance in the business
schedules between performance and cost.
Send us your specs—we can
prove it to you quickly.

See what Keltron
has to offer.

KELTRON CORPORATION
High Voltage Division
225 Crescent Street, Waltham, MA 02154 « (617) 894-8700
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NOW WITH BUFFER OPT I o

This Buffered Micropad lets anyone enter data into a computer
by simply handprinting on a pressure-sensitive device thatemulates
a standard ASCII CRT terminal. According to Steven Greenberg of
Micropad, Inc., Chicago, this new unit allows users to enter a line
or page of up to 512 characters at a time, edit and verify it on a
built-in LED display, and transmit it to a local or time-sharing
computereliminating the need for typing skills. The usercan fill out
specially-designed forms, and corrections are made by simply
writing over previously entered characters.

‘magnetic shielding
requires precision
manufacturing

Over 20 years of experience in the design,
production, quality control and inspection of

magnetic shielding assures precision products
that stand up to the closest check.

FREE—send for our new brochure on magnetic
shielding alloys and photomultiplier tube shields.
Whatever your application, let M.R.L. meet your needs.

/ - . f RADIATION
c///ag/ﬂ?ﬁf ] LABORATORIES, INC.

92 N. Lively Blvd. e Elk Grove Village, lllinois 60007 e Area Code (312} 437-5200

'ABOVE ALL OTHERS
Magnetic Shielding by Eagle

® SHEET ® FABRICATION
® CUSTOM SHIELDS ® FOIL ® HEAT TREATING ® FINISHING
@ STANDARD SHIELD e DESIGN ENGINEERING @ TESTING ® CONSULTING

PHOTOMULTIPLIER TUBE SHIELDS. . .CATHODE RAY TUBE SHIELDS. . .SHIELDS FOR
MEDICAL INSTRUMENTS. . . TRANSFORMER SHIELDS

Eagle can help improve your product, and Choose from a wide selection of sheet and foil,
lower costs, by designing the right shield so you can form your own shields. For
for you. Take advantage of Eagle’s @ helpful design and cost data, write or
vast background in shield design and EAGLE call. Offices worldwide.

production. MAGNETIC
2 m COMPANY, INC.

P.O. BOX 24283 @ INDIANAPOLIS, INDIANA, 46224 ® PHONE (317)297-1030
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