




































































initial focused research: (I) Manufacturing 
Process Methods, with the objective of devel­
oping control technology for the improvement 
of robustness, machine utilization, and yield 
of critical processes used in flat-panel display 
manufacturing, (2) Advanced Processes & 
Equipment, with the objective of investigating 
more radical processing approaches, and (3) 
Factory Optimization and Control , with the 
objective of addressi ng aspects of facility 
evaluation, management, and control for 
design, manufacture, and operation of FPDs. 
The leaders for these thrusts are Prof. 
Pramod Khargonekar, Prof. Erdogan 
Gulari, and Prof. Yavuz Bozer, respectively. 

Photon Dynamics of Milpitas, California, 
has announced the appointment of Jim Ellick 
to the position of chief executive officer. 
Prior to joining Photon Dynamics, Ellick was 
president and CEO of Alameda Instruments, a 
company that manufactures chemical repro­
cessors. Photon Dynamics was founded in 
1986 and currently has over 80 employees. 
POI designs, manufactures, and supports a 
complete product line of advanced test, 
inspection, and repair systems for flat-panel 
displays. 

Murielle Trenard of lnfolex Corp., 
located in New York City, sends an announce­
ment that Info lex was one of three manufac­
turers honored at the 1994 HIP Spirit Awards 
for Outstanding Customer Service, Staff 
Empowerment, and Community Involvement. 
Infolex produces a product that they call the 
Dynamic Marquee, which is an outdoor multi­
color LED billboard/marquee. The propri­
etary design results in a super-bright display, 
readable in direct sunlight and providing con­
siderable savings in both energy consumption 
and maintenance as compared to incandescent 
light bulbs . According to Murielle, the dis­
play shows live video, animations, and graph­
ics, "utilizing explosions of 16 colors and 
hundreds of mesmerizing effects." 

MRSI of Chelmsford, Massachusetts, a 
leading supplier of high-precision dispense, 
assembly, and testing equipment, Samsung 
Display Devices, and Zymet, Inc. , a material 
supplier of z-axis adhesives, have announced 
the development of a flip chip-on-glass flat­
panel display. Samsung Display Devices pro­
vided the flat-panel display and appropriate 
chips. MRSI provided the flip chip bonding 
equipment used for assembling the display. 
Zymet provided the anisotropically conduc­
tive adhesives used to bond the devices. Dan 

Team Systems ASTRO YG-800 Series of Progrmmable Video Generators, 
right ON TARGET with performance, reliability and ease of operation. 

Pixel frequencies up to 440 MHz with full 256 Level Gray Scale 
compatibility, Fully Interchangeable Program Storage Devices and 
a full3-Year warranty. On target for Engineering, Manufacturing 

and Servicing of Display Systems. 

call: 1-800-338-1981 
2934 Corvin Drive, Santa Clara, CA 95051 
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Put Your Analysis in Motion 
Fully Automated Testing 

Above the rest ... 
of CRTs, HODs. Analyze any 

Image In two or three dimensions. 
... the Spectron DASH is the New Industry Standard! 
DASH illi play Analysis System-H ighS peed) is Fast, Accurate, High preci ion. 

High technology can neak up on you. About the 
time you think everyone has the same technology, 
surprise-along comes something even bener. 
The DASH utilize the arne type of area detector 
as many display analysis systems, but it is the one 
that puts the camera in motion with a high­
accuracy altitude/azimuth transpon. You get the 
ability to measure finite & infinite focal distance 
images. large area coverage, automatic focusing. a 
broad luminosity range. a temperature- tablized 
detector. and I EEE-l and RS232 communica-
tion. You do not have to worry about optical Capabilities 
abberations, out-of-spec pixels in your detector. or •:..- auto focus 
inadequate resolution. Many DASH units are 
already in use. Don't let new technology sneak up •":·· color analysis 
on you unnoticed-<:all Spectron for information. -.::- rotational positioning 

Introducing 
Spectron's 
new DASH 

-.... finite & infinite focal distance images 

-::.- DASH measures: • line brightness 
• line width • parallax • luminosity 
• line position • MTF • and others 

"If you can see it-we can measure it. "I'M 

255 Yuma Court • Denver, Colorado 80223 
Phone (303) 733-1060 • FAX (303) 733-2432 
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display continuum 

Crowley. the RSI sale manager, also tell 
me that they have opened a Flip Chip Appli­
cations Lab. Cu tomer visi ting the lab will 
have acces to various equipment. along with 
MRSJ's experienced flip chip applications 
speciali ts. And in keeping with all this. 
MRS! ha appoi nted Neal Calanni a their 
worldwide cu tomer service manager. Neal 
was recently at MIA-COM , where he pro­
vided process engineer support for microwave 
assem b I y. 

A recent report by the investment firm of 
Fechtor, Detwiler & Co., Inc. of Boston. 
Ma sachusetts. authored by Brian Kritzer 
and co-authored by Larry Tannas (past SID 
president) sugge ts that the path to product 
commercialization is much more challenging 
than typically est imated by new technology 
start-ups. This repon deals pecifi call y with 
Kopin Corporation and its Smart Slide tech­
nology. The predictions made by the author 
are that it will be several more years before a 
commerciall y viab le product can be produced, 
instead of the quicker estimates made by 
Kopin. The report make a compari son with a 
number of other di play technologie and how 
long they took to become commercially 
viable. The pati ence of .S. in vestors - or 
lack thereof- wi ll certai nly be te ted over the 
next everal years a attempts are made to 
estab li sh a U.S. manufacturing capability in a 
number of new flat-panel di play technolo­
gies . 

On a final note. SID is searching for an edi­
tor to as emble a handbook of display tech­
nology. The per on taking on thi challenging 
task will be eligible for royalty income and. of 
course. the good feeling and pre tige that 
come wi th having an industry standard refer­
ence work to ones credit. Please call me or 
end me a fax if you are interested or would 

like to discuss thi s opportunity further. 
As always. I am pleased to hear from each 

and every one of you. I can be reached by 
phone at 609-73~-2949 or by fax at 609-734-
2 127. or if by mail. send your information to 
Jay MotTeale at Pali sades Institute. 20 I 
Yarick Street. Suite 1006. ew York . Y. 
10014 . • 

To parricipa1e as an exhibitor at 
DTMC '95 in Santa Clara. please call 
Erika Suresky. £xhib i1 Manager, Pal­
isades Institute for Research Sen•ices, 
In c .. a1 2121620-3375. fax -3379. 



Compiled by HOWARD L. FUNK 
H. L. Funk Consulting 

U. S. Patent No. 5,327,001 ; Issued 715194 
Thin Film Transistor Array Having 
Single Light Shield Layer Over Tran­
sistors and Gate and Drain Lines 
In ventors: Kanbara, Minoru; Sato, Syunichi; 

Wakai, Haruo; Yamamura, Nobuyuki 

Assigned to: Casio Computer Co. Ltd. , Japan 

A TFf array has a plurality of gate lines and a plu­
rality of drain lines formed on a transparent insul at­
ing substrate. The gate lines intersect with the drain 
lines. TFfs are formed at the intersect ions o f the 
gate lines and the drain lines. An opaque fi lm is 
formed above the gate lines, the drain lines, and the 
TFfs, allowing no passage of light through the gaps 
between the transparent electrode, on the one hand, 
and the gate and drain lines, on the other hand. 
Therefore, when the TFf array is incorporated into 
an LCD, the display will di splay high-contrast 
images . 

U.S. Patent No. 5, 327,273; Issued 715194 
Bistable Ferroelectric Liquid-Crystal­
Display Cell 
In ventors: Beresnev, Leonid A.; Buchecker, 

Richard; Chernova, Nina /. ; Chigrinov, 
Vladimir G.; Funfschilling, Jurg; 
Loseva, Marina V.; Panarin, Yury P.; 
Pozhidaev, Fvgeniy P.; Schadt, Martin 

Assigned to: Hoffinann-La Roche Inc. , 
Switzerland 

A bistable ferroelectric LCD cell utili zes two plates, 
a chiral ferroelectric smectic liquid-crystal sand­
wiched between the plates, and an electrode for 
applying an electrical fi e ld to the plates. The chiral 
ferroelectric smectic liquid crystal has a structure 
which is influenced by the action of an e lectric fie ld 
so that its optical ani sotropy changes. By using a 
first polarizer connected to one of the plates and a 
second polari zer connected to the other plate, the 

unique bistable ferroelectric di splay produces dark 
parallel stripes when the polari zers are in a cross 
position re lati ve to each other. 

U. S. Patent No. 5,327,268; Issued 715194 
Reflective-Type Liquid-Crystal Dis­
play with Reversely Staggered TFT 
Structures 
Inventors: Mori, Yuji; Nagae, Yoshiharu; 

Takabatake, Masaru 
Assigned to: Hitachi Ltd., Japan 

Used with permission of IFf-Plenum Data Co. 
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An acti ve-matrix re fl ecti ve-type LCD is prov ided 
which is obtained by an easy alignment of the 
respecti ve layers of the di splay, and the use of small 
TFfs and a reduced number of manufacturing steps. 
Each TFf comprises a drain electrode which com­
prises an area where a scanning conductor and a 
signal conductor concerned intersect, a source elec­
trode which comprises an area where a short-c ir­
cuiting conductor concerned parallel to the signal 
conductor and the associated scanning conductor 
concerned intersect, a gate e lectrode which com­
prises an area prov ided between the drain and 
source electrodes concerned on the scanning con­
ductor and a re fl ective e lectrode concerned pro­
vided at an end of the short-c ircuiting conductor 
concerned. 

U. S. Patent No. 5,333,073; Issued 7126194 
Backlight Device and LCD Having 
Conductive Film on Electromagnetic 
Shield or Diffuser Between Fluorescent 
Tubes and Display 
Assigned to: Suzuki, Mitsuhiro 

LCD equipment comprised of a LCD panel for dis­
playing there in characters or an image, a backlight 
dev ice serving as an auxiliary dev ice to finely dis­
play the characters or image on the display panel by 
irradi ating a light fro m the back of the LCD panel, 
and a sheet of light diffusion plate mounted between 
the LCD pane l and the backlight dev ice and making 
a uni form illumination plane for the display pane l 
by diffusing the light through itse lf. The back light 
device compri ses a transparent conducti ve film 
mounted in the vic inity of a plurality of fluorescent 
lamps arranged in parallel relationship to one 
another on the bac k side of the light di ffu sion plate 
so as to act as a backlight source of the backlight 
device. 

U. S. Patent No. 5,333, 072; Issued 7126194 
Reflective Liquid-Crystal-Display 
Overhead Projection System Using a 
Reflective Linear Polarizer and a Fres­
nel Lens 
In ventors: Willett, Stephen J. 
Assigned to: Minnesota Mining & Manufac­

turing Co 

A refl ecti ve LCD overhead projection system. The 
projection system includes a refl ecti ve polarizer, a 
phase-modulating LCD on the refl ective polarizer, 
and a fresnel lens on the LCD. Unpolarized light 
rays are directed toward the fres nel lens, pass 
through the LCD, and are re fl ected and polari zed by 
the refl ecti ve polari zer. The light rays then pass 
back through the LCD and the fresnel lens and on 
toward a projector head, where the light rays are 

analyzed by a polarizer and projected toward a 
screen. 

U.S. Patent No. 5,333,099; Issued 7126194 
Electrical Component Having a Sand­
wich-Like Subassembly 
Inventors: Bauer, Karl-Heinz; Bruggemann, 

Ulrich 

Assigned to: Preh Werke GmbH and Co., 
Germany 

A simplified construction is suggested fo r an elec­

trical construction assembly, or an assembled e lec­
trical component, having a c ircuit board, an LC D, a 
light conductor, and a sheet-metal screen. In thi s 

regard, a leg of the sheet-metal screen extends about 
one edge of the c ircuit board and effec ts, on the one 
hand, a secure contacting of the LCD and, on the 
other hand, in an uncomplicated manner, a 

releasable clamping together of the assembl y. 

U. S. Patent No. 5,332,946; Issued 7126194 
Electroluminescent Lamp with Novel 
Edge Isolation 
In ventors: Eckersley, Rodney T. ; Hooke, Will 

M.; McGuigan, Ralph; Stocker, 
Sharlyn R. 

Assigned: Durel Corp. 

An electroluminescent sheet-form lamp with a main 
portion of a conducti ve layer iso lated from an edge 

region susceptible to detrimental conducti ve path ­
ways by isolation provided along at least a porti on 
o f the perimeter of the lamp as a result of removal 
of a preapplied conducti ve coating such that, at the 

region of the isolation, the main portion of the one 

conducti ve layer which forms the respecti ve elec­
trode commences at a line spaced inwardl y from the 

outer edge of the lamp. The preapplied conducti ve 
coating material may be removed to form a line o f 

interruption that leaves in place a narrow margin of 
conducti ve coating in the edge region which is e lec­
tricall y isolated from the main portion of the coating 
forming the fi rst electrode. The lamp may be 

formed by expos ing preselected portions of the 
preapplied conducti ve coating to laser radiation suf­

ficient to remove the preselected portions and form 

the region of iso lation. A scribing technique or a 
mask, which may be a printed functi onal layer of 
the lamp, are employed. 

U. S. Patent No. 5,331,348; Issued 7119/94 
Adaptive Leak HDTV Encoder 
In ventors: Knauer, Scott C.; Matthews, Kim 

N.; Netravali, A run N.; Petaj an, Eric 

D.; Safranek, Robert J. 
Assigned to: AT&T Bell Laboratories 



An improved predictive encoder where the leak sig­
nal is a function of the buffer fullness of the 
encoder. More specifically, the signals stored in the 
encoder output buffer are further encoded based on 
the fullness of the buffer, and information about thi s 
further encoding is used in determining the leak fac­
tor level. In accordance with another improvement, 
thi s leak factor level is not constrained to gran ular­
ity that is imposed by the decoder hardware. 
Removal of the constraint is accomplished by 
cycl ing through a sequence of permiss ible leak lev­
els that averages at the desired level. 

U.S. Patent No. 5,331,334; Issued 7119194 
Vacuum Fluorescent Display Device 
Inventors: Murayama, Yoichi 
Assigned to: NEC Corp., Japan 

A chip-in-glass type vacuum fluorescent display 
device includes an IC chip for driving a di splay uni t 
in a vacuum glass envelope. The !C chip is con­
nected to a plural number of external terminals to be 
supplied with an electric power from an external 
power supply , so that resistances of the external ter­
minals themselves , and those of the connecting 
points of the external terminals and conductor pat­
terns which connect the terminals to the IC chip. As 
a result, the potential change at pads of the IC chi p, 
which causes unstableness in operat ion of the IC 
and changes of characteristics thereof, is decreased. 

U.S. Patent No. 5,331,447; Issued 7119194 
TFT Active-Matrix Liquid-Crystal­
Display Devices with Plural TFTs in 
Parallel Per Pixel 
Inventors: Matsumoto, Shinji; Nashimoto, 

Ryuuzoh; Oritsuki, Ryouji; Sasano, 
Akira; Someya, Sakae; Suzuki, 
Hirofumi; Taniguchi, Hideaki; Yarita, 
Katsuhiko 

Assigned to: Hitachi Ltd., Japan 

There are disclosed various types of TFf active­
matrix LCD dev ices in which a pixel is divided into 
three parts , a capacitor is added to each pixel , light 
shielding is applied to each TFf, and the matrix is 
driven by a de cancelling technique. 

U.S. Patent No. 5,326,712; Issued 715194 
Method for Manufacturing a Thin 
Film Transistor 
Inventors: Bae, Byung-seong 
Assigned to: Samsung Electronics Co. Ltd. , 

Korea 

A method for manufacturing a semiconductor 
device which utili zes anod ic oxidation. A first semi­
conductor layer of a first conductive type is formed 
on an insulating substrate, a high ly doped second 
semiconductor layer of the first conduct ive type is 
formed on the first semiconductor layer, and then an 
antioxidizing pattern is formed on the second semi­
conductor layer to expose a predetermined portion 
of the second semiconductor layer. After forming 
the anti-oxidizing pattern, anod ic oxidation is per­
formed to oxidize the exposed portion of the second 
semiconductor layer. Instead of employing a con­
ventional plasma etching process for removing the 
portion of the ohmic contact layer which is not in 
contact with the source and drain electrodes, the 
portion of the ohmic contact layer to be removed is 
subjected to anodic ox idation, to thereby form an 
anodic ox idation layer, thus facilitating removal of 
the unnecessary portions of the ohmic contact layer 
without the use of a plasma etch ing step. Accord­
ingly, the problems resulting from the use of a 
plasma etch ing process can be avoided, so that a 
TFf having a high reliability can be obtained. 

U.S. Patent No. 5,331,256; Issued 7119/94 
Focus Yoke, Electromagnetically 
Focused CRT Display with the Focus 
Yoke, and Negative Feedback Circuit 
with Stray-Capacitor-Cancellation 
Means Used for the CRT Display or 
the Like 
Inventors: Ikeda, Miyuki; Kimoto, Toshiyuki; 

Ogino, Masanori 
Assigned to: Hitachi Ltd., Japan 

A focus yoke used for an e lectromagnetically 
focused CRT display comprises: a cylindrical per­
manent magnet unit which is disposed around a 
neck portion of a CRT and is spaced from the cir­
cumference of the neck portion; a core unit which 
defines a toroidal space together with the cylindrical 
magnet unit for substantially surrounding the neck 
portion, the core unit forming a magnetic path to 
gu ide magnetic lines of force generated by the 
cylindrical magnet unit; a dynamic focus winding 
unit disposed in the toroidal space; and a winding 
unit disposed externally of sa id toroidal space for 
eliminating an undesired magnetic field of an 
inverse polarity generated due to the cylindrical 
magnet un it. 

U.S. Patent No. 5,327,044; Issued 715194 
Electron Beam Deflection Lens for a 
CRT 
Inventors: Chen, Hsing-Yao 
Assigned to: Chunghwa Picture Tubes Ltd. , 

Taiwan 

An electron gun for a CRT includes a cathode, a 
low-voltage beam-forming region (BFR), and a 
high-voltage deflection focus lens di sposed in the 
beam-deflection region of the CRT's yoke for 
simultaneous focusing and deflection of the electron 
beam on the CRT's di splay screen. The deflection 
lens includes a first electrode either in the form of a 
cylindrical metal grid or a conducti ve coating di s­
posed on the inner surface of the CRT's neck por­
tion and extending into the magnetic deflection 
field. The deflection lens further includes a second 
e lectrode disposed either on or immediately adja­
cent to the inner surface of the CRT's frusta-conical 
funne l portion intermediate the magnetic deflection 
yoke and the CRT's display screen. By positioning 
the CRT's focus lens within the deflection field, the 
deflection center of the beam is di sposed within the 
foca l point of the focus lens permitting the focus 
lens to operate as a deflection lens to not only focus 
the beam, but also increase beam-deflection sensi­
tivity. The coincidence of the beam foc us and 
deflection regions reduces beam "throw distance" 
(field-free zone) resulting in a corresponding reduc­
tion in beam magnification and space-charge effect 
and improved beam spot on the CRT's display 
screen. Positioning a focus e lectrode on the CRT's 
neck or funnel portion increases the equivalent 
diameter of the main focus lens which reduces the 
lens spherical aberration effect on the beam, whi le 
co- locating the beam focus and deflection regions 
also allows for shorter CRT length. 

U.S. Patent No. 5,327,003; Issued 715194 
Semiconductor Static RAM Having 
Thin Film Transistor Gate Connection 
Inventors: Ema, Taiji; ltabashi, Kazuo 
Assigned to: Fujitsu Ltd. , Japan 

A semiconductor memory device includes a semi­
conductor substrate, a memory cell provided on the 
semiconductor substrate and including first and sec­
ond transfer transi stors, first and second driver tran­
sistors and first and second TFf loads, where each 
of the first and second transfer transistors, the first 
and second driver transistors, and the first and sec­
ond TFf loads have a source, a drain and a gate 
electrode, and a connecting region in which the 
drain of the second TFf load, the gate electrode of 
the first TFT load, and the gate e lectrode of the first 
driver transistor are connected. The gate electrode 
of the first driver transistor, the gate electrode of the 
first TFT load, and the drain of the second TFT load 
are made of conductor layers which are stacked on 
the semiconductor substrate with an insulator layer 
interposed between the conductor layers, and a top 
one of the stacked conductor layers makes contact 
with a top surface of a bottom one of the stacked 
conductor layers and with side surfaces of each con­
ductor layer provided between the top and bottom 
conductor layers within the connecting region. 
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U.S. Patent No. 5,333,262; Issued 7/26/94 
Imaging System with Multilevel 
Dithering Using Two Memories 
Inventors: Ulichney, Robert A. 

Assigned to: Unassigned 

Disclosed is an image-processing system which 
relies upon quantization and dithering techniques to 
enable an output device, which has a given number 
of output levels, to accurately reproduce a image 
which is generated by an input device, which has a 
greater or equal number of input levels. Generally , 
neither the number of input nor output levels need 
to be a power of two. The present invention is 
implemented in a number of different embodiments. 
These embodiments generally rely upon an image 
processor which, depending on the particular imple­
mentat ion, includes memory devices and an adder, a 
comparator, or a bit shifter. Additional embodi­
ments use an image adjustment system. 

U.S. Patent No. 5,333,259; Issued 7126/94 
Graphic Information Processing Sys­
tem Having a RISC for Displaying 
Information in a Window 
In ventors: lung, Jae-heon 
Assigned to: Samsung Electronics Co., Ltd. , 

Korea 

A computer-related system including a reduced 
instruction-set computer (RISC) central processing 
un it for effecti vely processing a data bottleneck 
phenomenon due to a great deal of data on a bus 
occurring from the use of graphic processing and 
windows. The system comprises a RISC central 
processing unit having address, instruction, and data 
buses, a memory device for storing and read ing 
instructions and/or data, which is connected to a 
RISC CPR via the buses, an image processor for 
process ing information as a video signal so as to be 
displayed on a video display apparatus. 

U.S. Patent No. 5,326,989; Issued 715194 
Semiconductor Device Having Thin 
Film Transistor and Method of Manu­
facturing the Same 
Inventors: Muragishi, Takeo 
Assigned to: Mistubishi Denki K K, Japan 

A TFf is used as a load transistor in a memory cell 
in a SRAM. A load TFf is arranged on an interlayer 
insulating layer on the surface of a silicon substrate. 
A silicon layer in which source/drain regions of the 
TFf are formed is covered with an oxidation pre­
venting fi lm. An interlayer insulating layer which is 
to be subject to high-temperature ref! ow processing 
is formed on the surface of the ox idation preventing 
film. The oxidation- preventing fi lm is formed of 
polycrystalline silicon, amorphous silicon, silicon 
nitride, or the like and formed on the silicon layer in 
the TFf directl y or through an insulating layer to 
cover the surface of the silicon layer. • 

DON'T THROW THOSE TALARIA LIGHT VALVES AWAY! PRODUCT MANAGER 
OPTOELECTRONICS DON'T STACK THEM IN SOME BACK STOREROOM! 

THEY COULD BE WORTH MONEY! 

YOU BETTER BELIEVE IT! 

VACUUM OPTICS 

SERVICES MOST GE LIGHT VALVE ASSEMBLIES. 
WE BRING DEAD VALVES BACK TO LIFE. 

JUST ASK ANYONE WHO ATIENDED 

THE 1994 IMAGE IV CONFERENCES. 

IN THE USA CONTACT J. H. BROCK 
1-800-37-0PTIC 

FAX (602) 622-7162 

IN EUROPE CONTACT BERTRAND HIREL 

VIDEO SERVICE PROJECTION 

NICE FRANCE 

TEL (33) 93 52 33 52 
FAX (33) 93 52 34 20 

VACUUM OPTICS CORPORATION 

1814 E. BLACKLIDGE #299 TUCSON AZ 85719-2898 
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ELKTON, MD LOCATION 

W.L. Gore & Associates, Inc., recognized as one of "The 
Best Companies to Work for in America", is a global leader 
in technology and in the way it structures its organization. At 
Gore, there are no formal titles and no traditional bosses. 
Self-managed, entrepreneurial teams are encouraged to de­
velop innovative solutions to today's complex technological 
problems. 

We are offering an exciting opportunity for an experienced 
individual to define product development requirements and 
launch a new business in the area of optoelectronic devices. 
The position , based in Elkton, MD involves coordination of 
sales and marketing , manufacturing and R&D efforts in or­
derto develop this new business opportunity. Significant travel 
will be required . 

The successful candidate will have a minimum of a B.S. in 
engineering , physics or chemistry as well as a successful 
track record in business development or product commer­
cialization of optoelectronic devices. Strong communication, 
leadership and project management skills are musts. 

Qualified individuals should send resume to: 

W.L. Gore & Associates, Inc. 
551 Paper Mill Road, 
P.O. Box 9206 
Newark, DE 19714-9206 
Attn: Danielle Crossan 
An Equal Opportunity Employer 
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Color in Electronic Displays 
edited by Heino Widdel and David L. Post 
Defense Research Series, Vol. Ill, 335 pp. 
Plenum Press, New York, 1992 
Price: $104.95 

Reviewed by STEVEN E. SHLELDS 

Color in Electronic Displays is the third vol­
ume in the Defense Research Series. The edi­
tors report that the idea for this book grew out 
of the work of a NATO-sponsored research 
study group on "Human Engineering Evalua­
tion on the Use of Colour in Electronic Dis­
plays." Its purpose is to consolidate and sum­
marize information on color vision, color per­
ception, colorimetry, and color displays that 
may have appeared in many diverse publica­
tions, so that this information might be more 
readi ly available to scientists, engineers, and 
designers who work with color displays. Thus, 
it is meant as a compendium of information, 
both for people who are designing color dis­
play hardware as well as for those who create 
the images to be presented on that hardware. 

The book is divided into four sections. The 
first, on color vision, perception, and measure­
ment, consists of separate chapters by Jan Wal­
raven and Terry Benzschawel , respectively. 
The fi rst of these, "Color Basics for the Display 
Designer," is a well-written synopsis of how 
color is perceived by people, as well as how it 
might be used in a display. The second goes 
into colorimetry in much greater depth, cover­
ing the various color spaces and how they are 
related. Both chapters have a wealth of refer­
ences to the original literature (Walraven's 
chapter alone has 6 pages of references!) 

Section two is entitled, "Research on Color 
Vision." Its three chapters (by Harry Snyder 
and Leonard Trejo, David Post, and S. M. 
Luria) discuss the methods used to study color 
vision, the results of those studies, and the 
effects on color vision of environmental effects 
(ranging from factors such as dark adaptation 
to other factors not normally considered, such 
as lack of oxygen, drugs, acceleration or 
weightlessness, stress, etc.). All of these chap­
ters, again, have extensive lists of references. 
The chapter by Post is especially good in its 
explanations of how the measured color vision 

Dr. Steven E. Shields is a Senior Scientist 
with Hughes Aircraft Co., Technology Prod­
ucts Division, Carlsbad, California. 

research results interact wi th each other and 
affect real-world applications. 

Section three is the shortest section, wi th 
on ly 30 pages. It centers on how color should 
be used in displays, and has chapters by David 
Hopkin and J.D. Grossman. The first of these 
covers some criteria for how and when to use 
color in displays, and describes several specific 
system applications. The chapter by J. D. 
Grossman discusses the standards that cur­
rently exist for color usage in displays. The 
brevity of this section is further evidence of the 
problem that there is a wealth of information 
on how the human visual system works, and 
much infonnation on how to generate color in a 
display device, but very little practical informa­
tion on how to best use that color on the dis­
play to communicate with the end user. 

The fi nal section descri bes color display 
technology. There are chapters on CRT Tech­
nology (T. R. H. Wheeler and M. G. Clark), 
Flat-Panel Displays (M. G. Clark) , Color Pro­
jection Displays (Ron Gold), and Colorimetric 
Measurement, Calibration, and Characteriza­
tion of Self-Luminous Displays (David Post). 
These chapters are generally brief survey-type 
introductions to the various technologies. The 
chapter on CRTs is especially well written and 
complete; it even includes a chronology of 
CRT development. The fina l chapter on mea­
surement techniques describes many of the pit­
fa lls inherent in making such measurements, 
and probably should be required reading for 
anyone measuring the performance of a color 
display. 

This book should be a valuable reference, 
especially for those of us who are active in dis­
play device and system development, but who 
are not as knowledgeable about color vision 
and the reasons one might choose particular 
colors for particular applications. It may also 
be useful for people who are doing research 
into color vision, helping them to understand 
the display devices most commonly used for 
display systems. One thing is puzzling, though. 
Why, in a book on the use of color in electronic 
displays, are there no color illustrations (not 
even a color jacket)? • 

Please send new contributions or note­
worthy ne ws items to A ris Sil za rs , 
Cont ributing Editor, Information 
Display, c/o Palisades Institute for 
Research Services, Inc., 201 Va rick 
Street, New York, NY 10014. 

The Klein 
Convergence 
Gauge 

For simple, fast and accurate 
measurement of CRT convergence. 
Your engineers deserve the quality 
of the Klein Convergence Gauge. 

~ Klein Optical 
kl Instruments 
8948 S.W. Barbur Blvd. , Dept. 100 
Portland, Oregon 972 19 U.S.A. 
Phone: (503) 245-1012 
FAX: (503) 245-8166 

Circle no. 24 

DISPLAY 
MANUFACTURING 

TECHNOLOGY 
CONFERENCE 
Santa Clara, California 

January 31-February 2, 1995 

Contact: Mark Goldfarb 
703/486-7111 fax -8527 

Please send new product releases or 
news items to Joan Gorman, Depart­
ments Editor, Information Display, c/o 
Palisades Insti tute for Research 
Services, Inc. , 201 Varick Street, New 
York, NY 10014. 
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Ad-Vance Magnetics, Inc. 
AEG Corp. 
Arconium Specialty Alloys 

Babcock Display Products 
Brewer Science, Inc. 

Canon, Inc. 
Capetronic USA (HK), Inc. 
Celco 
Cherry Electrical Products 
Chunghwa Picture Tubes, Ltd. 
Clinton Electronics Corp . 
Corning Inc. 
Corning Japan K.K. 

Dale Electronics, Inc. 
Dav id Sarnoff Research Center 
Diagnostic/Retrieval Systems, Inc. 
Dickey-John Corp. 
DISCOM/Display Components, Inc. 

EG&G Gamma Scientific 
Electro-Plasma, Inc. 
Endicott Research Group, Inc. 

F-P Electronics 
Futaba Corp. 

Graseby Optronics 
Grimes Aerospace Company 

Hewlett-Packard Co. 
F. Hoffmann-La Roche 
Honeywell , Inc. 
Hoya Corporation USA 
Hughes Aircraft Co. 

IBM Corp. 
Imaging & Sensing Technology 
Incom, Inc. 
Industri al Electronic Engineers, Inc. 
Industrial Technology Research 

Institute 
Infodex, Inc. 
Innotec Group, Inc. 
Interface Products, Inc. 
lnterserv Corp . 
Interstate Electronics Corp. 
ISE Electronics Corp. 

Kent Display Systems 

Libbey-Owens-Ford Co. 
Litton Systems Canada Ltd. (2) 
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Lora! Librascope 

Magnetic Radiation Labs., Inc. 
Micron Display Technology 
M icrophase Laboratories 
Microvision Corp. 
Minolta Corp. 
Moti f, Inc. 
MTL Systems 

Nippon Seiki Co., Ltd. 
Norden Systems Westinghouse 
nView Corporation 

OIS Optical Imaging Systems, Inc. 
OKl Electri c Industry Co., Ltd. 
Optical Coating Lab., Inc. 
Optrex America 

Photon Dynamics 
Photonics Systems, Inc. 
Planar Systems, Inc. 
Plasmateri als, Inc. 
Polytronics 

Quantum Data Inc. 
Q.C. Optics, Inc. 

Rank Brimar, Ltd. 
Raytheon Co. 
Regisbrook Group, Ltd. 

Schott Corp . 
Semiconductor Systems, Inc. 
Sony Corp. of America 
Sony Corp./Corporate Research 

Labs 
Standish Industries, Inc. 
Stanford Resources, Inc. 
Supertex, Inc. 
Syntronic Instruments, Inc. 

Tamarack Scientific Co., Inc. 
TEAM Systems 
Techneglas, Inc. 
Teledyne Electronic Technologies 
Terapixel , Inc. 
Thomas Electronics , Inc. 
Thomson Components and Tubes 

Corp. 
Toshiba America, Inc. 

Viratec Thin Films Inc. 

WinTron 
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•a•,..,. measurement versatility. 
For brightness, color, and CRT frequency, the PR-880, our next generation, 

fully-automatic filter photometer is the brightest star in the sky. 
Equipped with patented Pritchard optics, for benchmark through-the-lens 

viewing accuracy, its built-in automatic attenuators, colorimetry filters , and 
apertures provide illuminating value, speed, and precision. 

Fully automatic, the PR-880 masters space and time with ... Auto Measure­
ment and Calculation. One-key, programmable calibration. Full on-board 
CPU control. And a brilliantly backlit supertwist LCD display. 

And, its advanced Auto data logging, RS-232 Remote operation, and 
universe of accessories, deliver stellar application performance in: 
• AMLCD Display Measurement • Automotive Lighting 
• Aircraft Panel Luminance & Color • Electroluminescent Panel 
• Color Temperature Determination Evaluation 

• CRT Luminance & Contrast 

Fittingly, the PR-880 weighs less, costs less, and takes less to operate than 
any photometer in its class. And, its rugged, single-component design does 
more of the work, while you do less. 

Leap ahead ... to ultimate versatility in brightness and color measurement. 

PHOTO RESEARCH 
DMSION Of I<Ol.lMORGEN INSTRUMENTS CORPORATION 

The PR-880 ... 
"Ahead­

Automatically." 

9330 DeSoto Avenue, Chatsworth, CA 91311-4926 USA 
(818) 341- 5151 FAX: (818) 341-7070 

Circle no. 26 (Please send literature) 

Circle no. 27 (Please have salesman call) 

North America SalesRepresentetlm:CALIFORNIA SCIENTIFIC SPECTRUM (Northern) Ph: (408) 997-8410 (Southern) Ph: (7 4) 770-1251 COLORADO SOUTHWESTERN ENGINEERING Ph: (303) 
581 -9526 FLORIDA ELECTRO-OPTICS, INC. Ph: (407) 645·1000 ILLINOIS BROOKS ENGINEER ING Ph: (312) 271-2452 NEW JERSEY ANALECTRO. INC. Ph: (800) 247-3581 ENMARKASSOCIATES. 
INC. Ph: (908) 752-3660 NEW MEXICO SOUTHWESTERN ENGIN EERING Ph: (505) 881·3677 OHIO MECOM, INC. Ph: (419) 457·3231 TEXAS SOUTHWESTERN ENGINEER ING Ph: (21 4) 340- 1741 
VER MONT OLG ASSOCIATES Ph: (508) 877-7880 WASHINGTON NORTHWEST TECHNICAL Ph: (206) 523·7228 
International Sales Representatives: AUSTRALIA HAD LAND PHOTONICS Ph: (61) (3) 560·2366 BELGIUM ANALIS SA Ph. (8 ) 225085 FINLAND · HELSINKI DEX OY INFRA Ph: (358) 200 600 
700 FRANCE INSTRUMAT S.A. Ph: (1) 69·28-27-34 GERMANY OPTEE MA ENGIN EERING GmbH Ph: (212) 67352 HOLLAND ORE · I TECHMIJ B.V. Ph: (20) 56-96 · 611 HON G KONG LI BERO 
Ph: (85) 2 518-0803 ISRAEL ANKOR Ph: (3) 575 -4242 ITALY PHOTO SYSTEMS SAS Ph: (2) 9537-9353 JAPAN KYO 0 R DING COMPANY Ph: (3) 3586 -5251 KOREA DONGHWA 
INCORPORATED Ph: (2) 521-0301-5 SEPOONG IND. CO., LTD. Ph: (2) 587 5292 SINGAPORE SEIDENSHA CONTRO S P . (65) 760·0895 U.K. MICRON TECHNIQUES LTD Ph: (44) 81·343 • 
4835 TAIWAN TITAN ELECTRO-OPTICS CO. Ph: (885) 2-788-9500 TURKEY ATOTEST Ph: (312) 229·9804 I trademarks are property of Kollmorgen. Patenls Pending. 
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